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Tate,
tat, Alexander Norman, English

analytical chemist: b. Wells, Somerset,
24 Feb. 1837; d. Orton, Cheshire, 22

JvUy i8q2. He studied chemistry in

Liverpool, where he established an
analytical and consulting laboratory

in 1S63, and there became known to the world
of industrial science in connection with the
study of the recently introduced American
petroleum. He wrote 'Petroleum and its

Products' (1863), and superintended the erec-

tion and management of oil-rehning works in

the Isle of Man and in Flintshire until 1869.
He finally settled at Hackins Hey and increased
his reputation as an expert in the analyses of

oils and fats, and as a teacher of science in the
technical schools at Liverpool. He was editor of

the scientific magazine 'Research' (1S88-90)
and a contributor to various scientific period-
icals.

Tate, George, English archaeologist and
naturalist: b. Alnwick 1805; d. there 7 June
187 I. He was a linen draper and subsequently
postmaster of his native town, became cele-

brated for his scientific researches, and his

publications, which include 'The Old Celtic

Town of Greaves Ash'; the 'Hut-circles and
Forts on Yevering Bell'; among the long list of

valviable papers on the ancient remains of the
district, its geology, flora and fauna, and ' Sculp-
tured Rocks of Northumberland and Eastern
Borders' (1865); and 'History of Alnwick'
(1865-9).

Tate, Henry, English merchant and philan-
thropist : b. Chorley, Lancashire, 18 19; d.

Streatham 5 Dec. 1899. He was a sugar mer-
chant in Liverpool and amassed a fortune
through the invention of loaf sugar. He re-

moved to London in 18S0 and became famous
for his benefactions, giving £42,000 to the
Liverpool University College, a still larger sum
to Liverpool hospitals, and four free libraries to
the parish of Lambeth. He established a large

private gallery of modem paintings at Streat-
ham, and afterward presented it to the public,
building for the collection a gallery near Vaux-
hall Bridge, at a cost of £80,000. The institu-

tion, known as the " Tate Gallery, " wasopcnedin
1S97, and its donor was created baronet in 1898.

Vol, 15—
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Tate, Nahum, English poet : b. Dublin
about 1652; d. London 12 Aug. 17 \S- After

receiving a classical education at Trinity Col-

lege, he went to London, where he obtained the

patronage of the Earl of Dorset. On the death

of Shadwell, in 1692, Tate was appointed poet

laureate to William III. This post he held

through that and the succeeding reign; and he

even lived long enough to write the first birth-

dav ode on George I. He died in the Mint,

whither he had retired from his creditors. He
was the author of 'Brutus of Alba' (1678), a

tragedy; 'Duke and no Duke' (1685), a farce;

and some other dramatic pieces; a collaborator

of Dryden in a second part of 'Absalom and
Achitophel' (1682), of which all but 200 lines

was written bv him, and the author of an edition

of 'King Lear,' which long kept the stage in

place of the original; but it is by his metrical

version of the Psalms of David (1696), executed

in conjunction with Nicholas Brady, and com-
monly artixed to the liturgy of the Church of

England, that he is now principally known.

Tatian, ta'shi-an. Christian apologist : b.

2d centurv in Assyria; d. Edessa 180. He stud-

ied Greek philosophy and became dissatisfied

with the pagan svstems of his time. At Rome
about I 50 he was converted to Christianity by
the teachings of Justin Martyr (q.v.). His only

surviving controversial work, 'Address to the

Greeks,' was written 176, and after the death of

Justin Martyr he adopted Gnostic Duahsm and
unchristian conceptions regarding God, the

demiurge, and the world of .-cons, and admitted

the existence of contradictions in the Scriptures.

In practical matters he rejected the use of wine

and of animal food, and used only water in

celebrating the Eucharist. He was also opposed

to marriage, and he gave in his adhesion to the

sect of the Encratites. He was answered by
Tcrtullian, Clement of Alexandria, Hippolytus,

Origen, and others. His ' Diatessaron ' was a

kind of harmony of the four gospels. In 1876

Dr. Moesinger jnlblished at Venice a Latin trans-

lation of a commentary on the 'Diatessaron'

which had been written by Ephraim Syrus. The
translation had been made in 1S41 l)y Aucher. a

Mechitarist monk, not from the original Syriac

of Ephraim, for that is not extant, but from
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an Armenian version ascribed to the Sth century.

In i88l Zahn published his 'Tatian"s Diates-

saron,' in which he sought to restore the work
from the available materials. An Arabjc ver-

sion found in Egypt was edited in 1888 by Agos-
tino Ciasca. The original language of the 'Dia-
tessaron' may have been Syriac ; Harnack
believes that it was Greek. Consult: Otto, 'Cor-
pus Apologetarum' (1882) ; Hamphill, *The Lit-

erature of the 2d Century* (1891) ; Harris, <The
Diatessaron of Tatian' (1890); Hill, <The Ear-
liest Life of Christ' (1893).

Tatius, ta'shi-iis, Achilles. See Achilles
Tatius.

Tatler, The, a paper published by Sir

Richard Steele in London, from April 1709 to

January 171 1. Tlie name, Steele asserted, was
invented in honor of the fair sex, and he wrote in

it under the pseudonym of "Isaac Bickerstaff,*

used by Swift previously in his joke upon the

almanac-maker, Partridge. Its announcement
indicated its purpose to present "accounts of
gallantry, pleasure and entertainment," and it

may be taken as the first venture in magazine
literature in English. Steele wrote 188 of the
271 papers issued, Addison, 41, and together
they produced most of the others. The 'Tatler'

was succeeded by the 'Spectator' (q.v.).

Tattersall's, tat'er-salz, located in Knights-
bridge Green, London, England, is the great
metropolitan mart for liorses, of which there is

an auction every Monday throughout the year,
and every Thursday in spring. It has acquired
greater celebrity as the headquarters of betting
men.

Tatti, tat'te, Jacopo. See Sansovino,
Jacopo.

Tattnall, tat'nal, Josiah, American naval
officer : b. Bonaventure, near Savannah, Ga., g
Nov. 1795; d. Savannah, Ga., 14 June 1871. He
was educated in England and in i8n returned
to the United States, where the next year he
was appointed midshipman in the navy. He
was engaged in the battle of Bladensburg and
served in the Algerine war in Decatur's squad-
ron. He was promoted lieutenant in 1818, and
was engaged in the suppression of the West
Indian piracy under Porter in 1823-4. He was
promoted commander in 1838, placed in charge
of the Boston navy yard, and at the outbreak
of the Mexican War was assigned to the com-
mand of the Spitfire, and joined the squadron
at Vera Cruz. He took charge of the Mos-
quito division, with which he covered the land-
ing of Gen. Scott's troops, and after the fall of
Vera Cruz led the attack on the forts at Tuspan.
He became captain in 1850 and in 1857 was
appointed flag-officer of the Asiatic squadron,
where he participated in an attack with the
French and British on the Chinese. Although
a violation of neutrality, he was sustained by
public opinion and also by the government.
In 1861 he resigned from the United States navy
and offered his services to the governor of
Georgia. He was appointed captain in the Con-
federate navy, took command of the ]\Icrritnac
after the engagement with the Monitor in 1862
and set out for Hampton Roads. After the
surrender of Norfolk and the navy yard he
withdrew with the .Merrimac, and on 11 May
1862 to prevent her capture sunk her off Craney
Island. The court-martial, which he re-

quested, after a thorough investigation, ac-

quitted him from all blame. He then engaged
in the defense of Savannah River but in 1865
was compelled to destroy his vessels. In 1870
he returned home and was appointed inspector

of the port of Savannah, a post which he oc-

cupied until his death. Consult Charles C.

Jones, 'Life of Commodore TattnalP (1878).

Tattoo'ing, a word of Polynesian origin
denoting the practice of making permanent
colored designs or figures in the skin by means
of small punctures or incisions, which receive
various dyes or pigments. A similar custom,
known as cicatrization or scar-tattooing, con-
sists in repeatedly cutting the skin at the same
place so that in healing a raised scar is left.

Both varieties of tattooing may be found among
the same people, as in the case of the natives
of the South Sea Islands. Among the Ad-
miralty Islanders, the Fijians, the Gonds and
the Todas of India, the inhabitants of the Liu-
Kiu Islands, and other races, color-tattooing is,

or was, confined to the women, and the Latuka
of the upper Nile Valley are an example of a
people among whom scar-tattooing is prac-
tised upon women only. Color-tattooing is gen-
erally ornamental, but scar-tattooing is more
frequently used to produce distinguishing tribal

marks. The latter variety is practised by a
number of native African peoples, while the
Bangala of the Middle Kongo scar the whole
body for ornamental purposes. In some races
there is a connection between tattooing and
marriage. Thus, in the Solomon Islands a girl

is not eligible for marriage until she has been
subjected to an atrociously cruel process of tat-

tooing on the face and chest, and the native
Australians inflict fearful scars on the backs of
their young girls before marriage. The Formo-
sans tattoo the faces of girls prior to marriage;
and among the Papuans of New Guinea un-
married girls are tattooed all over, except on
the face, which is adorned in this way at the
time of their marriage. Color-tattooing of an
ornamental kind reached its most artistic de-
velopment among the Maoris of New Zealand
and the Japanese, but both these peoples, like

several others, have almost completely aban-
doned the practice under the influence of civil-

ization. With the Malays tattooing appears to

have been a reward of the successful head-
hunter. Sailors and some other classes still

tattoo, especially on the arms, to some extent.

Tauchnitz, tovvH'nits, Christian Bernhard,
Freiherr von, German publisher: b. Schlei-
nitz, near Naumburg, 25 Aug. 1816; d. 13 Aug.
1895. In 1837 he founded his well-known pub-
lishing establishment in Leipsic ; in i860 was
created a hereditary noble ; in 1866 was ap-

pointed consul-general for Great Britain in the
kingdom of Saxony; and in 1877 was made a

life member of the Saxon first chamber. The
firm is best known for its 'Collection of British

and American Authors,' generally called th«

"Tauchnitz Edition," begun in 1841, and in 190J
extending to about 3,700 volumes.

Tauchnitz, Karl Christoph Traugott, Ger-
man printer and bookseller: b. Grosspardau,
near Grimma, 29 Oct. 1761 : d. 14 Jan. 1834. In

1797 he set up a printing shop at Leipsic, which
he enlarged by the addition of a book-shop in

1798 \nd a type-foundry in 1800, the style 0/
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the firm being. Karl Tauclinitz. lie first intro-

duced stereotyping into Germany, and won a

high reputation by his musical publications, his

editions of the Bible and the Koran, and his

remarkably correct series of Greek and Latin

classics.

Tauler, tow'Ier, Johann, German mystic: b.

Strasburg about 1300 ; d. there 16 June 1361.

At 18 he renounced a fortune to enter the
Dominican cloister, where he studied the

scholastic theology, and returning to Strasburg
came under the influence of Master Eckhart,
whose vernacular sermons then attracted

thronging audiences. He was the more im-
pelled to mystical and fervent piety by the vio-

lence of the war between Pope John XXII.
and the Emperor Louis the Bavarian, when the

bishop of Strasburg forbade the clergy to open
their churches. He became one of the so-called

"friends of God," an unorganized brotherhood,
including priests, nobles, and burghers in all

the large cities, who represented the height of
mysticism, denied the special prerogative of the
clergy except in the celebration of the sacra-

ments, and with anti-sacerdotal tendencies dwelt
upon worship in the heart and life. He
preached with wonderful success in Strasburg,
and in the neighboring towns, villages, and con-
vents. Notwithstanding the papal interdict, and
amid the ravages of the black death (1348-g),
he bestowed the consolations of religion on the

forsaken people, preaching in German mingled
with Latin. He published in German a treatise

on 'Following the Lowly Life of Christ^ ; ad-
dressed a remonstrance to the clergy against

leaving the dying untended and unabsolved

;

and denounced ecclesiastical abuses while main-
taining the claims of the electors. His mys-
ticism, though it pronounced silence and suffer-

ing the most perfect work, was rather active

than passive, taught explicitly the love of others,

tended not to asceticism but to the amelioration
of society, recommended the discharge of all

ecclesiastical duties as a preparation for a
higher stage of spiritual perfection, and was
opposed to the pantheistic tenets of Eckhart
and the Beguins. The best of the early edi-

tions of his sermons are those of 1498, 1521-2,

1523, and 1543. The hymns and treatise on
German theology, which have been attributed

to him, are of doubtful authenticity. Consult

:

Schmidt, 'Johannes Tauler von Strasburg'

(1841) ; Winkworth, 'Life and Times of Tau-
ler, with 25 of his sermons translated from the

German' (1857) ; Junot, 'Les Amis de Dieu au
XlVe Siecle> (1870).

Taunton, tan'ton, England, a market town
of Somerset, on the TcHie, 36 miles by rail

south-southwest of Bristol. The principal

buildings and institutions are the parish

churches of Saint James and Saint Mary jNIag-

dalene ; an old grammar-school, reconstructed

;

a Wesleyan Methodist and a Congregational
College ; a mechanics' institute ; and tlie castle,

still in good preservation, and containing the

museum of the Somersetshire .Archaeological

and Natural History Society. The industrial

establishments include silk-factories, glove and
paper-bo.x works, iron and brass foundries,
coach-works, breweries, etc. Taunton is of
great antiquity, and from the discovery of urns
containing Roman coins appears to have been a

Roman station. During the civil war it was
defended by the Parliamentarians against the
Royalists. Tlie inhabitants suffered much from
the rebellion of Monmouth, whose cause they
espoused, and who assumed the title of king
here on 20 June 1685. Jeffrey (q.v.) held his
bloody assize here in the same year. Pop.
(1901) 21,078.

Taunton, tan-ton, Mass., city, county-
seat of Bristol County; at the head of
navigation on the Taunton River, and on
the New York, New Haven & Hartford
Railroad ; about 36 miles southeast of Boston
and 16 miles north of Fall River. Over
100 passenger trains and about 100 freight

trains enter the city daily. The Fall River
line of steamers, which have daily connec-
tion with New York and other places, are so
easily reached that practically Taunton has daily
communication by water with many of the At-
lantic ports. The city gets its coal at tide

water, and freight rates to and from Taunton
are less than for inland cities. Electric lines

connect the nearby villages and towns with the
city.

The city is noted for the extent and variety
of its manufacturing industries. The govern-
ment census of 1900 gives the leading manufac-
turing establishments of the city as follows

:

seven cotton mills, with $4,410,390 invested, and
employing 3,151 persons, to whom were paid
annually $1,125,679. The cost of the material
used annually was $2,651,502, and the value of
the yearly products was $4,592,466. There were
14 foundries and machine shops, with capital

invested, $2,679,203 ; the value of their yearly
products, $2,636,390. The total number of manu-
factories (1900) was 284; the total capital in-

vested, $11,737,399; the annual average number
of employees, 7,702 ; the annual amount of
wages, $3,331,680; the cost of material used,

$5.993.237 ; and the value of the products,
$12,594,814. The principal manufactures, be-
sides cotton products, are cutlery, machinists'
tools, shoe buttons and eyelets, tacks, nails, jew-
elry, machinery for cotton manufactories, silver

and britannia ware, brick, oil-cloth, copper and
yellow metal goods, printing presses, stoves,
stove linings, and kitchen utensils. The city is

the distributing centre for a large part of Bris-
tol and adjoining counties; coal is shipped from
here to the markets of the interior, and grain,
vegetables, poultry, and manufactures to outside
markets.

The principal public buildings are the State
In.sane Hospital, a massive group of buildings,
situated in a tract of 140 acres, which accommo-
date over 1,000 patients; the county court-house
(cost over $300,000) ; Registry building (cost

$125,000) ; the government building ($100,000) ;

city hall; Taunton jail; theatre; Odd Fel-
lows' Hall ; Historical Hall ; Morton Hospi-
tal, the gift of Susan Tillinghast Morton
Kimball ; Old Ladies' Home, opened January
1871 ; club buildings, banks, business blocks,

schools, and churches. There are six each of
Congregational and Roman Catholic churches,
four Methodist, one each of Unitarian, Baptist,
Presbyterian. Christian Scientist, Adventist,
Protestant Episcopal, and LIniversalist. The
educational institutions are Bristol Academy,
opened 18 July 1793; Saint Mary's Academy
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(R. C.) ; headquarters of the Old Colony His-

torical Society, incorporated 4 May 1853 ;
a

high school, public and parish schools, graded

elementary schools, and a public library contain-

ing about 45,000 volumes. The city is well sup-

plied with bank institutions ; the three national

banks had, I Jan. 1904, a combined capital of

$1,765,000; the combined surplus of two savings

banks was $8,335,000; and three co-operative

banks had a combined capital of over $3,000,-

000; also Taunton Safe Deposit and Trust Co.,

capital stock, $joo,ooo. The government of the

city is vested in a mayor, a board of eight alder-

men, and a common council of 24 members ; the

mayor chosen by popular vote, the aldermen and
council by wards.

History.— The first white settlement was
made by Elizabeth Pole, an Englishwoman, in

1637. She found here an Indian village called

Tecticutt ("great river") on the Tecticutt

River. Miss Pole bought land from the Indians

for a plantation on the east side of the river,

within the present limits of Ward Four. The
place was first called Cohannet, but when it

was incorporated in 1639, it was called by its

present name, after Taunton, England. In June

1639 Taunton sent deputies to the General Court
assembled at Plymouth. The names which ap-

pear on the Taunton records,— of men con-

nected with the surveys and the granting of

titles— are names of men who were among the

history makers of the nation. The early set-

tlers of Taunton recognized the rights of the

Indians, and the records show that Miss Pole

and others purchased lands from Massasoit

and other Indians. William Hooke, the first

minister, returned to England as domestic

chaplain to Oliver Cromwell. The first men-
tion of a schoolmaster is that of Master
Bishop, who was one of the early settlers. Other
schoolmasters were William Pole, iMr. Adams,
James Green, and in 1683, Samuel Dan forth, a

minister, was selected to keep a "Gramer scole

here in Taunton." In 1647 an act was passed

which made the public schools free and the sup-

port of the schools compulsory. In 1682 Taun-
ton received from the Court three pounds from
the funds of the fishing excise of the Cape, for

keeping a free colonial, classical, and elementary

school. In 1 701-2 100 acres of land, on both

sides of the river, were set apart for school pur-

poses. The history of education in Taunton is

an almost complete history of the city. A grist

mill was erected in 1639-40; in 1653 the first suc-

cessful iron works in America were established.

Some of the products of the iron works were
used as money, as may be seen from the fol-

lowing order:

To the Clerk of the Iron Works,
EnsiRii Tlionias Leonard please pay to Bar' Tipping

nine shillings and three pence in iron money.
From yr friend,
Richard Williams.

Taunton i6th ist — 1685.

In 1659-60 a saw-mill was built, and before

1700 brick making, ship building, and many other

industries had been begun. The ruins and sites

of many of the old manufactories are pointed

out as of historic interest : for they mark the

beginnings of the mighty industries of the Taun-
ton of the present. On 6 Nov. 1746 the place

was made a "shire town," and on 2 Jan. 1865

was incorporated as a city. The first crucibles

in America were made here ; the copper blank
disks for copper cents were supplied to the

government, in large amounts, by the Taunton
Manufacturing Company. Taunton has always
furnished promptly more than its quota of sol-

diers when the country called for defenders. In
1774, the people unfurled from the liberty pole

on "Taunton Green" a flag, on wdiich was in-

scribed "Liberty and Union" ; and among the

"minnit men" at Lexington, 19 April 1775, was
a brave band from Taunton. They were among
the first to go and the last to return. Robert
Treat Paine, one of the signers of the Declara-

tion of Independence, resided here, for whom a

statue is now being cast to be erected in front of

City Hall. Consult: Waterman, 'History of
Taunton Schools' ; Emery, 'History of Taun-
ton> (1893) ; 'Quarter-Millennial Celebration of

the City of Taunton.* James E. Seavsr,

Secretary Old Colony Historical Society.

Taunus, tow'noos, Germany, a mountain
range mainly in the Prussian province of Hesse-
Nassau, extending eastward from the Rhine,

north of the Main, separating the basin of that

river from that of the Lahn. The highest sum-
mit, Grosser Feldberg, is 2.886 feet in elevation.

The district is well wooded, and exhibits much
picturesque scenery, as well as ruined castles,

etc., and antiquarian remains dating from Ro-
man times. Its scenery and mineral waters at-

tract many visitors ; and some of the finest Ger-

man wines are grown on the south side.

Taurida, tow're-da, Russia, a southern
government bounded north by Ekaterinoslav

;

east by the Sea of Azov ; southeast, south, and
west by the Black Sea; and northwest by the

government of Kherson, from which it is sepa-

rated by the Dnieper ; area, 24,497 square miles.

It is irregular in shape, and being united to the

land only on its boundary with Ekaterinoslav

for about 90 miles, may be regarded as one
large peninsula, subdivided again into two
minor peninsulas, of which that in the south,

now called the Crimea, and well known in an-

cient times as the Chersonesus, is the more per-

fect : the isthmus which connects it with the

northern portion being at its narrowest not more
than eight miles. The northern peninsula con-

sists almost entirely of an extensive steppe,

which stretches across into the southern penin-

sula. It is generally without a tree, and in

many parts composed of parched and saline

sands, where vegetation is almost extinct; but

in oilier parts is composed of fertile loams,

capable of raising any kind of crop, and often

covered with verdant pastures. Simferopol is

the capital city. (See also the article Crimea.)
Pop. (1897) 1,443,566.

Taurus, ta'riis, Asiatic Turkey, a mountain
chain usually considered as commencing in the

cast on the Euphrates, at the Nushar Cataract,

in the pashalic of Marash, whence it stretches

west, nearly parallel to the coast of the Medi-
terranean, for above 500 miles, terminating to

the north of the Gulf of Adalia. In the east

it takes the name of Jebel-Kurim, in the west

that of Ramadan Oglou Balakar. It sends off

several branches, of which the most remarkable

are Alma-Dagh, which proceeds south into

Syria, and becomes linked with the chain of

Lebanon ; and the Anti-Taurus, which proceeds

northeast, sending out ramifications which be-
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come linked with Ararat, Elburz, and Caucasus.
Height over 10,000 feet.

Taurus, the Bull, in astronomy, a name
given tlie second of the zodiacal constellations.

It contains the star of the first magnitude Alde-
baran (in the eye), the group of the Pleiades

(in the neck), and the Hyades (in the face).

Taussig, tows'ig, Edward David, American
naval officer: b. St. Louis, Mo., 20 Nov. 1847.

On graduating from the United States Naval
Academy in 1S67, he was appointed successively

ensign, master, and lieutenant, being made lieu-

tenant-commander 19 June 1892. He has served

on the European and Pacific stations and in the

coast survey. He took possession of Wake
Island for the United States and was placed
in charge of Guam I Feb. 1899. He was on
duty in the Philippines and during the summer
of 1900 in North China. He has commanded
the Bennington and the Yorktown.

Taussig, Frank William, American politi-

cal economist : b. St. Louis, Mo., 28 Dec. 1859.

He was graduated from Harvard in 1879, and
has been full professor of political economy
there since 1892. He has written "Tariff His-
tory of the United States* (1888) ; 'Silver Sit-

uation in the United States' (1892) ; 'Wages
and Capital' (1896) ; and has been editor-in-

chief of 'The Quarterly Journal of Economics.'

Tautog', a marine fish (Tautoga oiiitis) of

the Atlantic coast of the United States, related

to the cunners and wrasses of the family Labri-
da, and locally known as blackfish or oyster-
fish. It is from two to three feet in length,

when large, blackish or greenish in color, the
young with about three pairs of obscure dark
bars ; chin white ; eye greenish. It abounds
about weedy rocks, oyster reefs, etc., near shore,

feeding on mollusks, barnacles, etc., and is easily

caught. It is one of the best table-fishes of the

American coast.

Tavern, a name common in the rural dis-

tricts of the United States for a village inn or
hotel. A country tavern in this country is

equivalent to the wayside inn in Great Britain.

In cities taverns are invariably designated as

hotels.

Tavernier, ta-ver-ne-a, Jean Baptiste,
B.\R0N d'Aubonne, French traveler : b. Paris
about 1605 ; d. Copenhagen 1689. Before his

2ist year he had visited a considerable portion
of Europe. He subsequently traveled through
Turkey, Persia, and other Eastern countries,

six times by different routes, trading as a dia-

mond merchant, and studying manners and cus-
toms. Of his journeys he gave an account,
with the assistance of a literary friend. In
1669, having realized a large fortune and ob-
tained a patent of nobility, he retired to the
estate of Aubonne, in the Genevese territories,

with the view of passing there the remainder
of his life. But altering his determination, he
was preparing to start once more for the East,
when he was suddenly overtaken by death. His
travels, 'Voyages en Turquie, en Perse, et aux
Indes,' of which there are translations in Eng-
lish (1678 and 1684), Dutch (16S2), and Ger-
man (1684), have gone through several editions
in the original French.

Tavoy, ta-voi', Burma, (i") A town in Tcn-
asserim, on the river of the same name, capital
of a district, 35 miles from its mouth, 230

miles southeast of Rangoon. It lies in a low
situation, which, during the rainy season, be-
comes almost a swamp. It is laid out in straight
streets, and the houses are mostly built of tim-
berand thatched with palm leaves. The trade
is inconsiderable. Near the town a mass of
native loadstone occurs, and at a short distance
from it is a hill entirely composed of specular
iron ore. Pop. 15,000. (2) An executive dis-
trict with an area of S.308 square miles

;
pop.

(1901) 109,131. (3) An island, the largest and
most northern of the extensive chain which is

called the jNIergui or Tenasserim Archipelago.
It is about 18 miles long and two broad, and
its southern part is surrounded by numerous
shoals and small islands, which make naviga-
tion dangerous. On the eastern side there is a
good and well-sheltered harbor, which has re-

ceived the name of Port Owen.

Tawras (ta'was) City, Mich., village, coun-
ty-seat of Iosco County ; on Tawas Bay (an
inlet of Lake Huron), at the mouth of the
Tawas River, and on the Detroit & Mackinac
Railroad ; about 66 miles north of Bay City.

It has a good harbor and steamer connection
with many of the lake ports. It is in an agri-
cultural and lumbering region, and nearby are
large salt deposits. Its industries are connected
chiefly with the manufacturing of lumber, and
the shipment of salt, lumber, and farm prod-
ucts. There is one bank. Pop. (1890) 1,544;
(igoo) 1,228.

Tawi Tawi, tii'we ta'we, Philippines, (i) A
group of islands of the Sulu Archipelago, form-
ing the extreme southwestern part of the Phil-
ippines, consisting of 88 islands; area, 462
square miles. Some of the islands, though
charted, are unnamed ; the others are divided
into three sub-groups or clusters: (a) the Cina-
pusan or Kinapusan cluster; (&) the Tawi Tawi
cluster; and (f) the Laparan cluster. The
larger islands are mountainous, but of moderate
height ; the valleys and plains are fertile, and
covered with tropical vegetation. Rice, corn,
hemp, and coffee are cultivated, but only for
domestic use; the forest wealth is considerable,
but is not of commercial value on account of
lack of means of transportation. The chief in-
dustry is fishing, pearl fishing, and gathering
of mother-of-pearl, etc. The islands are sparsely
populated, and as many are very inaccessible,
have been for many years the hiding places of
pirates ; the few settlements were mostly estab-
lished by the Spaniards. Pop. 1,815 fighting
men.

(2) The largest and name island of the Tawi
Tawi group; length from northeast to south-
west, 35 miles; greatest width, 15 miles; area,
187 square miles. It is mountainous, and of
volcanic formation ; they are three groups of
two peaks each, one at the southern end, one
at the northern end, and the third in the east
central part; greatest elevation, 1.941 feet. The
soil is generally fertile, and the island well
wooded ; the chief industry, as in the rest of
the group, is fishing. The chief settlement is

Tatan, on the northwest coast, on a small bay.

Tax Assessors. See Taxation.

Taxation. A tax is an enforced contribu-
tion levied on persons, property, or income, by
the authority of government for the support of
government. Taxation is the act of raising
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public revenue in tlie form of taxes. While
taxation in one form or another is doubtless as

old as government itself, the comprehensive, or-

derly, revenue systems which prevail in civilized

countries to-day are distinctly modern in their

origin. In early times a contribution for the

support of government was regarded as a gift

(do)inin) ; later it was considered as a favor

or assistance (adjutorium) ; still later a tax

came to be called by a name which implied the

feeling of obligation (duty) ; finally the voli-

tion of the taxpayer is entirely disregarded and
taxation becomes a matter of compulsion and
the citizen pays a tax, a sum estimated (taxarc,

to estimate) by the sovereign power of the

State.

The Source of the Taxing Power.— The tax-

ing power is one by virtue of which govern-

ment determines the amount which a citizen

shall pay into the public treasury and enforces

payment if necessary. It is therefore a sovereign

power. "The power to tax is the power to

destroy and the power to keep alive.* Where
shall this power reside? In the long battle for

human rights this was always a foremost ques-

tion. The conflict between John of England

and his barons arose from the fact that the king

had been arbitrarily taking sums of money from

his subjects, and one of the most important

clauses in Magna Charta (1215) was a promise

that in the future no contributions (aids) to the

public treasury should be made except by the

consent of the general council of the realm.

The struggle between Charles I. and his people

(1649) also hinged upon the question whether

or not the king could legally take money from
subjects without the consent of Parliament.

Events decided that he could not. A similar

question gave rise to the American Revolution

and the outcome of that contest confirmed the

principle that in America taxes cannot be levied,

without either the personal consent of the people

or the consent of their representatives. In this

principle lies the cardinal fact of taxation ; in all

countries where civil liberty is enjoyed the tax-

ing power resides in the legislature. In the

United States the power to tax flows from two
sovereign sources, from Congress acting under

the authority of the Federal Constitution, and

from the State legislature acting under the State

Constitution. Tlie framers of the Federal Con-
stitution, recognizing that revenue is the life-

blood of government, gave to Congress an

almost unlimited power to tax, and at the same
time reserved for the States the privilege of

raising their own revenue in their own way.

Taxation in the United States, therefore, is a

concurrent power exercised with equal vigor by
the State and by the Nation. The powers of

Congress in reference to taxation are expressed

in Article I. of the Constitution (sections 8, 9,

and 10). Congress is restricted in its taxing

power in only three particulars: (i) duties and
excises must be uniform throughout the United
States so that one region may not be benefited

at the expense of another; (2) direct and capi-

tation taxes must be apportioned to tlie States

according to population ; (3) duties cannot be
laid on articles exported from any State. Aside
from these restrictions Congress can levy any
kind of tax whatsoever and for any amount de-

sired. The power of the State to tax is but
slightly abridged by the Federal Constitution.

The State cannot tax exports or imports ; it

cannot, without the consent of Congress, lay any
tonnage duty, that is, any ta.x on the carrying
capacity of a vessel or vehicle of transportation
passing through, from, or to a State or foreign
country ; it cannot tax the agencies by means
of which the Federal government is enabled to

exercise its functions : for example, it cannot
tax the bonds of the Federal government or its

public buildings or the money in its mints.

With these restrictions the power of the State to

tax all taxable objects within its boundaries is

virtually supreme. This power, however, is

exercised by the State legislature, municipali-

ties, and minor civil divisions, subject to the

restriction of the State Constitution, and in

nearly all instances these bodies find that whole-
some limitations have been placed upon their

authority to tax.

Different Kinds of Taxes and Classification.—
It is the purpose of the legislator when levy-

ing taxes to bring all kinds of property, tangible

and intangible, within the scope of the levy.

For the sake of system he divides the objects

of taxation into classes, and gives to the tax
levied on each class its appropriate name. The
most important kinds of ta.xes which it is cus-

tomary to collect and which yield practically all

of the public revenue are here enumerated : The
general property tax, levied (a) on real prop-

erty which includes lands and buildings and
other things erected on land, and (b) personal

property, which may include such things as

household furniture, money, goods, bonds, notes

of promise, stocks, mortgages, jewelry, horses,

carriages, farming implements. Customs duties

are levied upon goods imported from foreign

countries. Excises or internal revenue taxes are

levied upon domestic manufactures, principally

upon distilled spirits, beer, ale, tobacco, and oleo-

margarine. The income tax is levied upon the

clear annual income of a person. The income
may arise from profits upon business, from inter-

est received upon money loaned, or from wages
or salary. The corporation tax is levied upon
private corporations (q.v.). This tax may take

the form of an income tax, or it may be levied

upon the bonds and stock of the corporation or

upon the earnings. The inheritance tax is levied

upon property received through inheritance or by
will. This is sometimes regarded as an income
tax on the ground that an inheritance or a legacy

is simply an addition to one's income for the

year. The franchise tax is levied upon a privi-

lege granted by government. Thus if a city

council grants to a corporation the right to

operate a trolley line upon a certain street this

right is a franchise. Franchises are not ma-
terial, visible property, but they are propeity

nevertheless, and they are sometimes extremely
valuable. For example, the rolling stock, rails,

wires and power houses of a trolley company
may be worth only a million dollars, while the

right to use the street would not be^ sold for

three millions of dollars. The franchise tax is

laid upon the value of this right. In addition

to the franchise tax a corporation or property

tax may be laid upon the material possessions

of the company. License taxes resemble the

franchise tax. They are collected from mer-
chants, peddlers, hack-drivers, showmen, saloon-

keepers and others for the privilege of transact-

ing business. Fees and special assessments (not
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always regaHcd as taxes) are collected as a
partial payment for services rendered by the gov-

ernment. The charges for recording a deed or

mortgage or for issuing a passport into a foreign

country are examples of fees. A charge made
for connecting a private drain with a public

sewer is an example of a special assessment.

The poll or capitation tax is a ta.x on the per-

son as a person rather than as a possessor of
property. A useful distinction is made between
direct and indirect taxation. Direct taxes are

those that are levied upon "the very person who
it is supposed as a general thing will bear their

burden." The general property tax, the income
ta.x, the poll tax, may be classed as direct taxes

for the reason that when a person pays one of
these taxes he is likely to bear the burden him-
self and is not likely to shift it to anotlier. In-

direct taxes are those that arc collected from one
person and then transferred in whole or in part

by that person to another. The customs duties,

the internal revenue tax, and many fees and
licenses are to be classed with indirect taxes.

The distinction between direct and indirect tax-

ation is made clear by considering the manner
in which the ta.x is levied. "Direct taxes are
those levied on permanent and recurring occa-
sions and are assessed according to some list

or roll of persons. The taxpayer is regarded
as definitely and permanently ascript to the treas-

ury. Indirect taxes on the other hand are levied

according to a tariff on the occurrence of trans-

actions and events which are not previously
ascertainalile as regards particular persons. The
amount of a direct tax assessed in this way is

certain and regular, while an indirect tax is un-
certain and irregular, as regards individuals."
(Nicholson.) Decisions of the Supreme Court
have determined what kind of taxes may be re-

garded as direct within the meaning of the Con-
stitution and these are the capitation or poll tax
and the tax on lands. The inheritance tax under
the court's ruling is an excise. In 1894 Congress
passed a law levying a ta.x on incomes, but the
Supreme Court of the United States declared
the income tax to be a direct tax and pro-
nounced the law unconstitutional because the
tax levied was not apportioned among the States
according to population. This decision has the
practical effect of restricting the Federal gov-
ernment to indirect taxes (customs and excises)
as the main source of revenue. A just and
equitable direct ta.x cannot at present he levied

by the Federal government.
The Principles of Taxation.— These may be

stated as follows: I. (Equality) Citizens should
contribute toward the support of government as
nearly as possible in proportion to their respec-
tive ability. 2. (Certainty) The tax which each
individual is bound to pay ought to be certain
and not arbitrary. The time of payment, the
manner of payment, the quantity to be paid ought
all to be clear and plain to the contributor and
to every other person. 3. (Convenience) Every
tax ought to be levied at the time or in the man-
ner in which it is most likely to be convenient
to the contributor to pay it. 4. (Economy of
Collection) Every tax ought to be so contrived
as both to take out and to keep out of the
pockets of the people as little as possible over
and above what it brings into the public treasury.
5. (Elasticity)^ "A good system of taxation
ought to provide for a self-acting increase in

the revenue in proportion as wealth and popula-
tion and the consequent demands of govern-
mental expenditures increase." 6. (Probable
Productiveness) "Those taxes are best which
yield a steady calculable return." By observing
this rule normal expenditures may be adjusted to

normal revenue. 7. (Incidence) That tax is

best whose incidence can be foreseen by the
legislator. A tax is often shifted from one per-
son to another until it falls upon a person who
cannot shift it. For example, where mortgages
are taxed the mortgagee may increase the rate

of interest and thus compel the mortgagor to
pay the tax. If the mortgagor should lease the
mortgaged property to a tenant he may in turn
be able to shift the ta.x and cause it to fall upon
the lessee in the form of a higher rent. Thus,
in this illustration, whether the incidence be upon
the mortgagor or upon his tenant, it will not be
where the lawmaker intended it should be—
upon the mortgagee. One of the most difficult

tasks of the lawmaker is to determine upon
whom the burden ot a ta.x will ultimately fall.

Most of the above rules were formulated by
Adam Smith (1776). They have acquired
almost universal authority, although legislators

sometimes ignore them and, in accordance with
the policy of Colbert, follow the rule of expedi-
ency and "so pluck the goose (the people) as to
produce the largest amount of feathers with the
least possible amount of squawking."

Federal Taxation.— By reason of the dual
system of our government, taxation in the United
States is resolved into two sharply defined sys-
tems, national taxation and state taxation. The
story of national taxation begins with the esti-

mates of expenditures which the secretary of the
treasury presents to Congress in his annual re-
port. These estimates are prepared by the heads
of the several departments, each department stat-
ing the amount of money it thinks it will need
during the coming fiscal year. Congress takes
the estimates and accepts some of them, modifies
some of them, and rejects some of them. Wlien
providing for the expenses of government Con-
gress is entirely independent of the executive
department. Not a dollar can be raised without
its consent. When the appropriation bills have
received the signature of the President and have
become laws the first step in national finance has
been taken. The second step is taken when
Congress lays a tax for raising the money which
it has decided to spend. Private individuals
first estimate their income and then decide upon
their expenditures

; governments estimate their
expenditures first and attend to the matter of in-

come afterward. Bills for raising national reve-
nue must originate in the House of Representa-
tives, although they may be modified to almost
any extent in the Senate. The committee on
ways and means in the House has exclusive con-
trol of bills for raising revenue, a circumstance
which makes it the most important conmiittee in
Congress. Although Congress has all kinds of
taxes at its disposal, yet at the foundation of
government it adopted the policy of raising reve-
nue by indirect taxation and only in times of
war has it departed from the original plan. The
First Congress (1780) established a tariff regu-
lating duties on imports, and all succeeding Con-
gresses have followed its example. Considerably
more than half the national revenue is derived
from customs duties, and of the taxes raised from
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this source more than half are collected at the

port of New York. Several hundred articles are

subject to the customs tax, but a few leading

articles yield substantially the whole of this por-

tion of the national revenue. The largest tariff

revenues are collected from the manufactures of

wool, cotton, silk, iron, copper, and tin, and
from sugar, fruits, liquors, wines, cigars, drugs,

and chemicals. Coffee, tea, books over 20 years

old intended for public libraries, dyewoods, and
fertilizers are admitted free of duty. Nearly
all of the national revenue that is not raised by
duties on foreign goods is derived from excises,

that is, from ta.xes on articles produced in the
United States. In the early years of our history

domestic or internal taxes were unpopular and
sparingly levied. During the War of 181 2 taxes
were imposed on a few domestic products, but
these were abandoned soon after the war ended.
For more than 40 years the only taxes imposed
by the Federal government were customs duties.

At the outbreak of the Civil War internal taxes
became necessary and almost every article that

can be taxed was subjected to the excise. When
the war was over and there was no longer a
necessity for such large revenues the oppressive
features of the tax were removed. The articles

now subject to the excise are alcoholic liquors,

tobacco, cigars, cigarettes, snuff, oleomargarine,
and playing cards. Customs taxes are collected

at all the principal seaports by United States
treasury officers known as collectors of customs.
Imported goods are held in the custom houses
until the duty is paid. There are 120 ports of en-
try where customs are collected. Excises are

collected by districts. In each district there is a

Federal collector of internal revenue. This
officer has a corps of assistants called deputies

who visit distilleries and breweries and cigar and
tobacco manufactories for the purpose of bring-

ing all taxable goods under the workings of the

law. By confining itself to indirect taxation the
Federal government is enabled to collect its reve-

nue at the least possible expense. The cost of
collecting the customs is about 3 per cent of
the amount collected, while the internal revenue
is collected at even less cost. The manner of
collecting an indirect tax is acceptable to the

people. Federal taxes are paid in factories and
custom houses and the collectors do not attract

the attention of the public. If Federal tax gath-

erers should come directly to individuals and
demand the taxes they would often be most
unwelcome visitors. Forty dollars a year— the

amount per voter (approximately) that is re-

quired to support the Federal goverimient—
would seem to a man in Texas or in Maine to
be a very heavy ta.x for the support of the gov-
ernment at Washington and the direct collection

of it might not always be an easy matter. Ex-
pediency urges the continuance of the system of
raising Federal revenue by the indirect method.

Taxation in the State.— State revenues are
usually direct and are derived very largely

from the general property tax. The rule

that is supposed to be followed in levy-

ing this tax is this: The property of every
person ought to contribute in proportion to its

value. The rule implies that all the property of
every person should be discovered by a tax
official and that a fair valuation should be placed
upon all the property of every person. All prop-
erty, real or personal, within the boundaries of

the State is subject to the taxing power of the
State. Personal property within a State may
be taxed by the State although the owner resides
elsewhere, and although he pays taxes on the
same property in the State or country in which
he lives. This rule unavoidably leads to double
taxation on certain classes of personal property.
The first step taken in raising the general prop-
erty tax is to place a just valuation upon all

property, real and personal. This is done by
assessors, local officers elected or appointed for
the special work. The good or evil of the tax
system of a State may be measured by the skill

and honesty of those officers. The assessors of
a local government, of a city, for example (a
town or township would serve the purpose of
illustration equally well) after careful inspection
and inquiry estimate the value of the property,
of every person who owns property within the
city. The total valuation of all taxable property
within the city is the assessment. With the
assessment known and the expenditures deter-
mined upon, the city tax rate is found by divid-

ing the expenditures by the assessment, the quo-
tient being the rate. But the city most probably
is located within a county (all cities in the
United States, excepting Washington, Baltimore,
and St. Louis, are located in counties) and there
are county expenses to be met. County assessors
estimate the value of property within the county
outside of the city, and this assessment plus the
city assessment gives the county assessment.
The city must bear its share of county expenses
and this will increase the rate of the city tax-
payer. Further, the county as a part of the
State must contribute its share to the support of
the general State government. The State assess-

ment is found by adding together all the county
assessments. Divide the State assessment by
the State expenditures and the quotient gives
the State rate. In several States there is no
general property ta.x levied for the support of
the general State government, revenue for this

purpose being received from other sources, prin-
cipally from corporation ta.xes. The State rate
is added to the local rates, making the tax rate
of the city taxpayer the sum of three rates, the
city rate, tlie county rate, and the State rate. In
levying the general property tax everything de-
pends upon the justice of the individual assess-
ments. If the assessor place a value of $2,000
on A's house when it is worth $3,000 and a value
of $4,000 on B's house when it is worth $3,000,
B's tax bill will be twice as great as A's when
in justice it ought to be the same as A's. To
correct unfair assessments there is usually a
board of equalization, or an appeal court, before
which taxpayers may appear and protest when
they think their property has been assessed too
high. When the board is convinced that such
complaints are reasonable a new and more just
assessment is made. Sometimes the local as-
sessors place the value of all property too low.
If the undervaluation is uniform no harm is

done as far as the locality itself is concerned,
for while a low assessment means a higher rate
the tax bill remains the same. Yet when the
local government comes to contribute to the
State government, if its property is assessed at
less than its value while the property of its

neighbor is assessed at its true value, it will con-
tribute less than its just share. To remedy evils

that arise from uneven assessments among locali-
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ties, State boards of equalization have been
established in aliout two thirds of the States, but

very often the efforts of these bodies have not

met with success. It is exceedingly difficult to

overcome the wrongs of an unjust local assess-

ment. After assessment and equalization comes
collection. Tax collectors are usually appointed

by local authority, although they are sometimes
elected. These officers are guided entirely by
the tax list made out by the officers of assess-

ment. When property is delinquent, it may be
seized and sold to satisfy the debt. If it sells

for more than the amount of the tax the excess

is returned to the owner. Usually the State,

county and local taxes are collected at the same
time and then distributed, the State treasury and
the county treasury receiving their respective

shares. Public policy demands that certain kinds
of property should not be taxed. It is customary
to exempt places of religious worship, places of
burial not held for profit, and charitable and
benevolent institutions. Household furniture to
the value of $ioo or $200 is sometimes ex-
empt and in a few States exemption on
property to the amount of $1,000 is allowed
to soldiers who fought on the Union side in the
Civil War. Public property of all kinds is

always exempt. The constitution always speci-

fies the classes of property that shall not be
taxed and forbids the legislature to give exemp-
tion to any other class. In addition to the gen-
eral property tax several other kinds of taxes
contribute to the revenue of the State and of the
minor civil divisions. Licenses of various kinds
yield a considerable sum. In many States fran-

chises are taxed at their salable value. The cor-
poration tax is quite generally levied, but the
method of levying it is by no means the same
in all States. The tendency is to place the taxa-
tion of corporations under the control of State
tax officials, local officers having failed to deal
successfully with the subject. Sometimes cor-
porations are taxed upon their gross receipts, or
in the case of railroads, upon their mileage or up-
on the market value of their joint stock. These
methods are being gradually abandoned and cor-

porations are being assessed upon the actual

value of their property within the State and upon
the value of their franchises. New York, New
Jersey, Pennsylvania, Ohio, Indiana, Illinois,

Missouri, have adopted this plan. Direct in-

heritances are taxed in seven States; collateral

inheritance in 20 ; incomes in four. A poll or
capitation tax ranging from $1 to $4 is some-
times levied. Fees sometimes go into the public
treasury, sometimes they are paid to the officer

who performs the services for which they are
charged. Tolls collected for the use of roads
and bridges owned by the government, water
rents paid for the use of water supplied by the
municipality, and special assessments for im-
provements are sources of considerable revenue,
although, strictly speaking, they are not taxes.

Reforms in Taxation.— It is freely admitted
that our taxing system abounds in imperfections.
Some kinds of taxable property escape their

burdens entirely ; some kinds bear more than
their just share; jurisdictions overlap and double
taxation ensues; the owners of small fortunes
often contribute to the public revenue at a rate
that is ruinous ; owners of large fortunes often
contribute but little. To simplify the system and
to remedy injustice and confusion and inequality.

statesmen and publicists have proposed various
plans of reform. As a complete remedy for all

inequality and injustice in fiscal matters and as

a cure for many social ailments it has been pro-
posed to raise all revenue, Federal, State, and
local, by a single ta.x imposed on land. To
make the sacrifice experienced by the poor tax-
payer equal to that experienced by the rich tax-
payer a graduated or progressive tax has been
proposed. Under the working of the progressive
tax property would contribute somewhat accord-
ing to a geometrical progression instead of con-
tributing according to an arithmetical progres-
sion as it does in almost all cases at present.

Thus if property (or income) valu.ed at $10,000
should be taxed at a rate of I per cent, property
valued at $20,000 at 2 per cent, property valued
at $30,000 at 3 per cent, and so on, the rate
increasing as the amount increases, the taxation
would be progressive. A hint for progressive
taxation was given by Adam Smith when he
said : "It is not very unreasonable that the rich

should contribute to the public expense not only
in proportion to their revenue, but something
more than in proportion." The argument for the
progressive tax is wrapped up in the assertion
that a tax is burdensome not in proportion to
what is given, but to what is left. The argu-
ment against it is to be found in the contention
that a progressive rate would stifle the incentive

to accumulate and thus put a premium upon
prodigality and unthriftiness.

Progressive taxation is not altogether a the-

ory. In some of the cantons of Switzerland it

is fully recognized as a feature of public finance.

In England and in some of the countries on the
Continent a progressive tax is levied on in-

heritances. During the Spanish-American War
(1898) Congress levied a progressive inheritance
tax. Several States have tax laws with pro-
gressive features and one (North Carolina) has
a progressive income tax. The Supreme Court
of the United States has sustained the validity

of the progressive principle. Another scheme of
reform involves a radical modification of the
general property tax. This tax as administered
in many States no longer gives satisfaction. As
far as real property is concerned, lands, houses,
and those physical objects that are immovable
and clearly visible, there is little complaint. The
trouble lies with personal property. It seems
that the assessors can reach but a small part of
the vast wealth that is embodied in stocks, bonds,
notes, mortgages, and other easily concealable
forms of personal property. Laws have tried to
reach these forms of wealth by giving the as-
sessor power to ask taxpayers the most search-
ing questions in reference to their property and
to require them to reply upon oath, but notwith-
standing this, just assessments cannot be made.
After the tax officers have done their best the
largest part of personal property must be as-
sessed by the owners themselves if it is assessed
at all, and experience has taught that but few
men will do this honestly. Those who do give
the assessor a full and fair accoimt of all their
personal property arc regarded as good-natured
oddities. This failure to assess all the forms
of personal property is made more regrettable
from the fact tliat many Forms may easily be
reached and taxed. The personal properly of
the farmer, his horses, cattle, implements, and
crops cannot escape the assessor's eye, and far-
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mers for this reason must bear more than their

share of taxes. "Personal property," says Sehg-
man, "nowhere bears its just proportion of the

burdens ; and it is precisely in those localities,

that is, the large cities, where its extent and im-
portance are the greatest that its assessment is

the least. The ta.xation of personal property is

in inverse ratio to its quantity ; the more it in-

creases tlie less it pays." As a reform it is pro-
posed that personal property be dropped from
the assessment rolls and that the personal prop-
erty tax be abolished and other forms of taxa-
tion be substituted therefor. By the confession
of all this is a sweeping proposition and one
that public opinion would be slow to support, yet

it is also quite generally confessed that the per-

sonal property tax has failed and is failing so
utterly that it no longer has a place in a scien-

tific system of taxation. Still another reform
seeks to prevent the overlapping of jurisdictions

and the consequent injustice of double taxation

by a scientific segregation of ta.xes : the several

grades of government are to be separated for the
purpose of taxation and to each grade is to be
assigned the ta.xes which are peculiarly its own.
Several schemes of segregation have been sug-
gested, the most noteworthy being that proposed
by H. C. Adams, whose scheme is as follows:

to townships and counties, the taxes on real

estate ; to municipalities, taxes on incomes for

services (salaries and wages), taxes on real

estate, licenses, and franchise taxes; to the gen-
eral State government, taxes on incomes derived
fiom property and corporation taxes ; to the Fed-
eral government, customs, and excise duties.

That the need for reform in our tax laws is

urgent cannot be denied, and it is probable that

improvements in them will gradually be effected.

Forty-five States are working, each in its own
way, on the problems of taxation, and their

experience is constantly teaching valuable les-

sons. There are two evils, however, which no
system of finance is likely to overcome, be it ever
so cunningly devised. These evils are an ex-
travagant and unnecessary expenditure of the

public money and systematic evasion of honest
assessment. The permanent cure for these evils

must be sought not in legislation, but in the
operation of those moral forces that constrain
men to right conduct. See Banks and Bank-
ing; Debt; Finance; Single Tax.

Bibtiogralylty.— Adams, 'Finance' (1898);
Plahn, * Public Finance* (1896) ; Daniels, < Ele-

ments of Public Finance' C1899) ; Cossa, 'Tax-
ation, its Principles and Methods' (1893); Ely,

'Taxation in American States and Cities'

(1888) ; Seligman, 'Essay in Taxation' (1900),
also 'Progressive Taxation' (1894) ; Walker,
'Double Taxation in the United States'

(Columbia University Studies, Vol. V., 1896) ;

Wells, 'Theory and Practice of Ta.xation'

(1900) ; Judson, 'The Taxing Power, State and
Federal' (1902) ; a valuable treatise on the legal

side of the question. S. E. Forman,
Author ^First Lessons in Civics.''

Taxidermy is at once the most vexatious
and most diflicult of all the arts. It is no longer
a question of filling out a skin, but rather of
making a statue of a creature long since dead,

which will exactly fit the skin of that particu-

lar creature, stand erect and pose as the coim-
terpart of life. "Taxidermy^ the handmaid of

zoology," said Dr. J. A. Allen, "has already be-
come one of the fine arts, requiring the skill

and othe' qualities of both the sculptor and the
painter, and capable of yielding results compar-
able with the masterpieces of either." It is,

however, one of the newest of the arts, and
there is serious need of a well established school
of taxidermy in connection with some one of
our great museums. Prior to 1880, only one
American museum (the National) maintained
a corps of taxidermists, and the majority of the
mounted birds and mammals which found their

way into other American museums were mounted
at Ward's Natural Science Establishment, by
men from France and Germany. Methods were
crude, and results were far below the standards
attained a few years later. Much of the work
produced prior to 1880 has since been either dis-

mounted, and remounted, or else destroyed.
In March 1880, at Ward's establishment in

Rochester, N. Y.. Messrs. Hornaday, Webster,
Lucas, Martens, Bailly, Critchley, and Fraine or-
ganized the National Society of American Taxi-
dermists, and seriously began the task of devel-
oping taxidermy up to the level of the fine arts.

All jealousy and exclusiveness were swept aside,

and the three competitive exhibitions that were
held in Rochester, Boston, and New York,
finally opened the eyes of scientific men and of
the general public, also, to the possibilities of
scholarly taxidermy, when properly encouraged
and paid for. The upward impetus then gained
has already carried American taxidermy beyond
the original hopes of the founders of the so-
ciety, and the museums of America are now be-
ing filled with mounted vertebrates that in large
measure are not only of real educational value,
but are also agreeable to the eye. No modern
American museum is now complete without a
well-equipped department of taxidermy, in

charge of a chief taxidermist on a salary, which
in 1880 would have been considered unattainable.

In a modern, high-class ta.xidermist, the first

requisite is not a knowledge of methods in

mounting, but the thorough education of the
eye in animal forms and expressions. This
must be secured by courses in drawing, model-
ing, carving, and painting. The skeletons and
external muscles of animals must be well stud-
ied, the latter from life. Besides the making
of numberless sketches from life, hundreds of

live-animal photographs should be collected and
arranged for reference. Casts of heads and spe-

cial parts of dead animals are of great impor-
tance, and should be diligently collected. At all

times must the natural history of the verte-

brates be studied and kept in mind. When this

preparatory work has been accomplished, the
aspirant for ta.xidermic honors must secure ad-
mission to the laboratory of some master-taxi-
dermist, and work with him to acquire a know-
ledge of methods.
A comparison of American with European

taxidermy is of but passing interest, chiefly

for the reason that without an international

exhibition it is impossible to draw parallels

of positive value. From three inspections of

European zoological museums, made in 1876,

i8g6, and 1902, it is the opinion of the writer

that the best of our museum taxidermy is now
decidedly in advance of the best to be found in

Europe. The groups of mammals, great and
small, that now are so intensely interesting to
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visitors in the museums of Wasliington, New
York, Pittsburg, Chicago, Milwaukee, and at

the University of Kansas, have no counterparts

in Europe. The British Museum of Natural

History, at South Kensington, contains a fine

series of groups of birds, mounted with natural

accessories. In the museum of the .Vnisterdam
"Natura Artis Magistra," there are a number
of e.xccllent groups of birds. In the museums
of the American cities mentioned above, the
huge family groups representing the bison,

moose, elk, caribou, musk-o.x, deer, antelope,

eland, zebra, and other animals, all provided
with carefully-studied natural accessories, con-
stitute enduring monuments to the skill of
American ta.xidermists.

Of all museum officers who have actively

promoted the development of American ta.xi-

dermy, Prof. Spencer F. Baird and Dr. G.

Brown Goode stand first. As early as iSSo

they advocated the attainment of perfection in

results, regardless of time or cost. It was
by their consent and co-operation that the

National Museum set the pace in the develop-

ment of large groups of mammals, which really

began in 1887 with the group of American bison.

In this connection, honorable mention is due
Prof. Henry A. Ward, founder of Ward's Na-
tural Science Establishment, for the far-reach-

ing influence exerted by him for the improve-

ment of taxidermic methods generally, and the

co-operation which he extended to the Society

of American Taxidermists.

With the improvements noted in museum
taxidermy, equal advances have been made in

the class of what is known as custom ta.xiderniy.

The number of trophy heads of large mammals
that are now mounted annually in the United
States can not be less than about i,Soo. About
two thirds are heads of deer, and the remainder
consist of moose, mountain-sheep, caribou, elk,

antelope, mountain-goat, buffalo, musk-ox, and
bear, about in the order named. Twenty-five
years ago a finely mounted head was a rarity,

but to-day, outside of the workshops of ama-
teurs, a badly-mounted head is seldom seen.

The standards of excellence have risen very
greatly. The demands of patrons are more in-

telligent, and good work is better compensated
than heretofore.

As the world's mammals, birds and other ver-

tebrates decrease, museums multiply, and the de-

sire to provide fine collections becomes more
earnest and insistent. Taxidermy now offers a

good field for a limited number of young men
of real artistic instincts who can bring to it ade-

quate education and training, and unlimited ca-

pacity for hard work.
Three important and recent American works

on taxidermy should be enumerated: Ilornaday,
'Taxidermy and Zoological Collecting* (1892);
Davie, 'Methods in the .Art of Taxidermy'
(1894); Rowley, 'Art of Taxidermy' (1900).

W. H. HoRN.\DAy,
Director New York Zoological Park.

Tax-Deed, an instrument or conveyance
whereby the proper officer of the law undertakes
to convey the title of the rightful owner to the
purchaser at a tax sale or a sale of the land for

non-payment of taxes.
This deed, according to the principles of the

common law, is simply a link in the chain of the

purchaser's title. It docs not of itself transfer

the title of the owner, as in grants from the gov-
ernment of deeds, or as do conveyances between
individuals. The deed is not the title itself, or
even evidence of it, its recitals not being binding.
No presumption arises upon the mere production
of the deed that the facts upon which it is based
really existed, but when it is shown that the
officers of the law have performed every duty
imposed upon them the deed becomes conclusive
evidence of the title in the purchaser.

Tay, ta, (i) A river in Scotland, in the
county of Perth, formed by two head-streams,
the one issuing from the northeast end of Loch
Tay, and the other from Loch Lyon, a small
lake on the borders of Argyllshire. The two
streams unite about two miles northeast of

Loch Tay, whence the river flows past Aber-
feldy. Dunkeld, and Perth, at which last town
it widens out into an estuary from one to three

miles in breadth, separating the counties of
Perth and Forfar on the north from Fife on
the south. The whole length is 120 miles, and
the area of basin 2,250 square miles. Vessels
of 500 tons ascend to Newburgh, and those
drawing nine feet to Perth. Its principal tribu-

taries are the Tummel and Isla on the left, and
the Bran, Almond, and Earn on the right.

During the upper part of its course the Tay
flows with a rapid current through a wild and
highly romantic country, and subsequently,
after entering Strathmore, through the richest
and finest valley in Scotland. In the summer
of 1878 a railway bridge spanning the estuary
of the Tay at Dundee was opened for traffic,

but on 28 Dec. 1879 13 spans, crossing the
navigable part of the river, were blown down
in a violent storm, a passenger train, which
then happened to be crossing, being precipi-
tated at the same time into the river. A second
bridge, over two miles long, with 85 spans, and
carrying two lines of rail, was opened in 1887.

(2) A loch in the county of Perth, a pic-
turesque sheet of water 15 miles long and about
one mile broad ; receiving at its southwest end
(near Killin) the Lochay and the Dochart, and
discharging at its northeast end at Kenmore by
the Tay. It is 100 to 600 feet deep, and is well
supplied with fish. On its northwest shore
rises Ben Lawers.

Tayabas, ta-yii'bas, Philippines, (i) Pueblo
province of Tayabas ; on Tayabas River, five

miles inland, 65 miles southeast of Manila.
Under Spanish jurisdiction it was the capital
of the province, and is the largest town. It is

an important road centre and carries on a large
trade. Pop. 15,000. (2) Province, forming the
western part of southern Luzon ; bounded on
the north by the Pacific Ocean, and Lamon Bay
and Ambos Camarines, on the east by Ambos
Camarines and the Visayan Sea, on the south
by the Mindoro Sea, and on the west by Batan-
gas and Laguna ; area, 2,250 square miles, with
dependent islands 2.334 square miles. The out-
line is very irregular ; its extreme length from
Point Piapi in the northwest to Point Pagsan-
jan in the southeast is 102 miles; and the dis-
tance from the northeastern boundary to Sand-
oval Point on the southwest is 47 miles. Its

coasts arc indented by three of the largest bays
of the Philippines, Lamon on the north, Ragay
on the east, and Tayabas on the south. The
province is generally mountainous, the main
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central chain extends from northwest to south-
east, and this range sends out spurs on each
side. There are numerous small rivers and
streams. The soil of the valleys is fertile; on
the lower levels rice, sugar, and coffee are

raised, and grain on the higher levels ; a spe-

cial product is a seed called lumbang from
which an oil is made ; the cocoanut is grown
in large quantities. The forests contain a va-

riety of woods for building purposes, besides

gum and resin trees ; and large quantities of

timber and forest products are exported. The
mechanical industries of this province are of
considerable importance ; the manufactures in-

clude hats, cigar cases, and boxes, and native

fabrics ; there are also mills for extracting co-

coanut oil, and a number of boat-building yards
for the construction of native boats. Stock-
raising is also of some importance. The prov-
ince has good communication by water with all

parts of the Philippines, and it is traversed by
the main highway from Sorsogon to Manila

;

tliere are also several other roads and trails.

The inhabitants of the western part of the
province are Tagalogs, those of the eastern part

are Bicols. Civil government was established

in March igoi, in accordance with the law of
the Philippine Commission. Pop. (1901)
109,780.

Taygetus, tii-Tj'e-tus, Greece, a mountain
range running down the central peninsula of

southern Morea. It is a steep and unbroken
ridge rising in Hagios Elias to a height of 7,904
feet. It separated ancient Sparta from Mes-
senia and was known in the Middle Ages as

Pentedaktylon.

Taylor, ta'lor, (James) Bayard, American
writer: b. Kennett Square, Pa., II Jan. 1825;
d. Berlin, Germany, 19 Dec. 1878. He had a
secondary education at West Chester and Union-
ville, and in 1842 was apprenticed to a printer

in the former town, but did not serve out his

apprenticeship. In 1844 he set sail for Liver-
pool, and during the next two years he traveled,

chiefly on foot, in Great Britain, Belgium, Ger-
many, Austria, Italy, and France. He described
his journeys for several American newspapers,
his letters being collected and published on his

return under the title "Views Afoot, or Europe
Seen with Knapsack and Staff' (1846). In

1847 he received an appointment on the staff of

the New York Tribune, and two years later

went to California as special correspondent of
that newspaper at the gold-fields, his letters

being republished in 1850 as "Eldorado, or Ad-
ventures in the Path of Empire.' In 1S51 he
was again in Europe, and before returning to

the United States in 1854 he visited Egypt, Asia
Minor, India, Hong Kong, China, and Japan.
Among the literary results of this tour were:
<A Journey to Central Africa' (1854): 'The
Land of the Saracen' (1854) '• and *A Visit to

India, China, and Japan' (1855). On these
traveling experiences he lectured with inuch
success. He had by this time gained some repu-
tation as a poet by 'Ximena and Other Poems'
(1844): 'Rhymes of Travel, Ballads, and
Other Poems' (1848); <A Book of Romances,
Lyrics, and Songs' (1851); and 'Poems of the
Orient' (1855); and in 1855 he published a
collective edition of these under the title

'Poems of Home and Travel.' 'Northern

Travel' (1857) contains an account of a visit

to Sweden, Denmark, and Lapland. In 1862-3
he was secretary of legation and for a time
charge d'affaires at Saint Petersburg, and in

1870 he lectured at Cornell University on Ger-
man literature. He became United States am-
bassador at Berlin in May 1878. In addition
to works already mentioned the following may
be enumerated: 'At Home and Abroad'
(1859-62) ; 'Byways of Europe' (1869) ; a
translation of Goethe's 'Faust' in the original

metres (1870); the novels: 'Hannah Thurston*
(1863): 'John Godfrey's Fortunes' (1S64) ;

"The Story of Kennett' (1866) ; 'Joseph and
His Friend' (1870); 'The Poet's Journal'

(1863) ; and other volumes of verse. Two col-

lections of miscellaneous writings appeared
posthumously, 'Studies in German Literature'

(1879) and 'Essays and Notes' (1880). It is

by his translation of 'Faust,' one of the finest

attempts of the kind in any literature, that Tay-
lor is generally known

;
yet as an original poet

he stands well up in the second rank of Amer-
icans. His 'Poems of the Orient' and his

Pennsylvanian ballads comprise his best work.
His verse is finished and sonorous, but at times
over-rhetorical. Consult the 'Life and Letters*

by his wife and H. E. Scudder (1884).

Taylor, Benjamin Franklin, American poet
and journalist : b. Lowville, N. Y., 18 Aug. 1819 ;

d. Cleveland, Ohio, 24 Feb. 1887. He was ed-
ucated at what is now Colgate University, Ham-
ilton, N. Y., and in 1840 joined the staff of
the Chicago Evening Journal as literary editor.

He was war correspondent for that paper during
the Civil War and afterward traveled and lec-

tured. He published: 'January and June'
(1853); 'Pictures in Camp and Field' (1867);
'Old-time Pictures and Sheaves of Rhyme'
(1874); 'Between the Gates' (1878); 'The-
ophilus Trent' (1887); 'Complete Poems'
(18S-); etc.

Taylor, Brook, English mathematician: b.

Edmonton 18 Aug. 1685; d. 29 Dec. 1731. He
was educated at St. John's College, Cambridge

;

in 1712 chosen a fellow of the Royal Society;
and in January 1714 appointed its secretary.
The most important of Taylor's works, pub-
lished in 1715, is entitled 'Methodus Incremen-
torum Dirccta et Inversa.' It contains, among
other theorems of less consequence, a celebrated
one, which is hence called 'Taylor's Theorem,'
the importance of which was first recognized by
Lagrange, who proposed to make it the founda-
tion of the ditferential calculus. His other
works include two treatises on linear perspec-
tive, besides contributions to the 'Philosophical
Transactions.'

Taylor, Charles Henry, American journal-
ist: b. Boston 14 July 1846. He made his start

in life as a printer and reporter and was private
secretary to the governor of Massachusetts for
three years. He served during the Civil War
with the 38th Massachusetts Regiment and was
lieutenant-colonel on the staff of Gov. Claflin.

He was member of the legislature in 1872 and
in 1873 became manager and editor of the Bos-
ton Daily Globe.

Taylor, Charles Jay, American artist: b.
New York 11 Aug. 1855. He was grad-
uated at Columbia College Law School (1874)
and subsequently studied art at the Art
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Students' League and in London and Paris. He
has exhibited at the National Academy of De-
sign ; the Society of American Artists : the

Pennsylvania Academy of Fine Arts ; the Salon

at Paris ; the Chicago Institute ; the World's
Faif, Chicago: and the Exposition L'niverselle,

Paris, igoo. He was awarded a medal at the

Pan-American Exposition, 1901. His powers
as an illustrator have been much appreciated

and in addition to illustrating several books he
has contributed cartoons to 'Life,' <Puck,'

'Judge,' 'Punch,' and other serials.

Taylor, Dan, English Baptist church or-
ganizer : b. Northowram, Yorkshire, 21 Dec.

1738; d. London 26 Nov. 1816. He joined the

Wesleyans in 1759 and engaged as a preacher
for them, but in 1762 withdrew his membership
and became preacher of a Methodist secession

at Wadsworth, West Riding, Yorkshire. In
1763 he entered the Lincolnshire Association
of General Baptists, was ordained a Baptist

preacher. His congregation is usually consid-

ered the first general Baptist church in York-
shire, and in 1764 they erected the Birchcliffe

meeting-house. He engaged extensively in

evangelical work and from the first favored
the "new connexion" but did not formally leave

the "general assembly" until 1803. He became
pastor of a church at Halifax in 1783 and in

1785 was appointed associate pastor at Church
Lane, London, becoming sole pastor on the

death of his colleague, John Brittain, in 1794.

In 1798-1813, without relinquishing his pastoral

duties, he was theological tutor at the General
Baptist Evangelical Academy at Mile End. He
published: 'A Compendious View of Christian

Baptism' (1772) ; 'The Eternity of Future Pun-
ishment' (1789) ; 'Memoirs of William Thomp-
son' (1796) ; etc. Consult Adam Taylor, 'Me-
moirs of Daniel Taylor' (1820).

Taylor, Edward Thompson, American
Methodist missionary : b. Richmond, Va., 25

Dec. 1793; d. Boston, !Mass., 6 April 1871. He
followed a sea-faring life until he was 17. He
was captured on a privateer in the War of

1812, was taken to England, and while confined

in the prison at Dartmoor acted as chaplain to

his fellow captives. He was ordained in the

Methodist ministry in 1819, and in 1828 became
missionary of the Seamen's Bethel in Boston,
a post in which he attained a wide reputation

as a preacher. He was commonly known as

"Father Taylor" and was greatly beloved in

the community and by the sailors, over whom
he exercised great influence. He made free

use of nautical terms in his discourses, pos-

sessed a genial wit and much power of pathos
and imagination. He visited Europe in 1832,

Palestine in 1842, and was chaplain of the
United States frigate Macedonian, sent in 1846
with relief for famine-stricken Ireland. While
abroad he preached in Glasgow and in Cork.

Taylpr, George, American statesman, one
of the signers of the Declaration of Independ-
ence: b. Ireland 1716; d. Easton, Pa., 23 Feb.
1781. Disliking the medical profession, for

which he was destined, he came to America as
a "rcdemptioner," and on arriving bound him-
self for a term of years to an iron manufacturer
at Durham, Pa. His education and intelligence
being discovered, his employer made him his

clerk, and after his death Taylor married his

widow and became master of the establishment.
He was a member of ihe provincial assembly
in 1764-70, when he was a judge of the county
court and colonel of militia. In October 177S
he was again elected to the provincial assembly,
and was active in the promotion of revolu-
tionary measures. The action of some of the
members of the Continental Congress the ne.xt

year in refusing assent to the declaration of in-

dependence, led to the election of new members,
20 July 1776, of whom Taylor w^as one. He
signed the Declaration on 2 August, subse-
quently negotiated a treaty with several of the
Indian tribes on behalf of the United States,
and in March 1777 retired from Congress to

private life.

Taylor, Hannis, American diplomatist: b.
Newberne, N. C., 12 Sept. 1851. He was educated
at^ the University of North Carolina and was
minister to Spain 1893-7. He has been profes-
sor of constitutional and international law at

Columbia since 1892, and was special counsel
for the United States government before the
Spanish Treaty Claims Commission. He has
published 'The Origin and Growth of the Eng-
lish Constitution' ; 'International Public Law.'

Taylor, Sir Henry, English poet and es-
sayist: b. Bishop-Middleham, Durham, 18 Oct.
1800; d. Bournemouth 27 March 1886. At 14
he entered the navy as midshipman, but re-

turned after a few months. In 1817-20 he held
a small appointment in London. Retiring to his
father's country home, he gave himself to se-
rious study, and in 1822 wrote an article on
Moore that was published in the 'Quarterly
Review.' He went to London, and in 1824
received a clerkship in the Colonial Office, with
which he retained his connection for 48 years.
He mingled with the intellectual life of the city,

contributed to the 'Quarterly Review,' and
wrote his first traged}-, 'Isaac Comnenus,' in
1827. It was favorably reviewed by Southey,
but failed to attract popular notice. From 1828
to 1834 'le was engaged upon another poetic
drama, 'Philip van Artevelde,' his principal
achievement in literature. It was formed upon
Elizabethan models, and its style is marked by
dignity and refinement. His other works in-
clude: 'The Statesman' (1836), containing
prose commentaries on official life and the con-
duct of business; 'Edwin the Fair' (1842), a
historical drama ; 'The Eve of the Conquest
and other Poems' (1847); 'Notes from Life'
(1847) ; 'The Virgin Widow,' a comedy after-
ward called 'A Sicilian Summer' (1850); and
'Saint Clement's Eve' (1862), a romantic
drama. His autobiography was published in
1885. Consult his 'Works' (1878), and 'Cor-
respondence,' edited by Dowden (1888).

Taylor, Henry Osborn, American author:
b. New York 5 Dec. 1856. He was graduated
from Harvard in 1878, and has published
'Treatise on the Law of Private Corporations';
'Ancient Ideals' ; 'The Classical Heritage of
the Middle Ages' (1901).

Taylor, Isaac (known as Taylor of
Onc.\r), English Congregational clergyman and
author: b. London 1739; d. Ongar, Essex, II
Dec. 1829. He was originally an engraver, but
entered the ministry and was pastor at Colches-
ter 1796-1810 and at Ongar, Essex, 181 1-29.
He published many works, chiefly books for the
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young, among which are : 'Advice to the
Teens' ; 'Beginnings of British Biography' ;

'Beginnings of European Biography' ; 'Biogra-
phy of a Brown Loaf ' ; 'Book of Martyrs for the
Young'; 'Bunyan Explained to a Child';
'Child's Life of Christ'; 'Mirabilia; or, The
Wonders of Nature and Art'; 'Scenes in

America, in Asia, in Europe, in Foreign Lands.'

Taylor, Isaac, English writer, son of the
preceding: b. Lavenhani, Suffolk, 17 Aug. 1787;
d. Stanford Rivers 28 June 1865. His life was
almost entirely passed in retirement at the

place where he died, and is only remarkable
for the works which he produced. His first

book is entitled 'Elements of Thought' (1823).
It was succeeded by numerous others, most of
which are of a partly philosophical, partly re-

ligious cast. The principal are; 'The Natural
History of Enthusiasm' (18^9); 'The Natural
History of Fanaticism' (1833) ; 'Spiritual Des-
potism' (1835); 'Physical Theory of Another
Life' (1836); 'Ancient Christianity' (1839-
43) ; 'Loyola and Jesuitism' (1849) ; 'Wesley
and Methodism' (1851); 'Restoration of Be-
lief (1855); 'World of Mind' (1857); 'Ulti-

mate Civilization' (i860) ; and 'Spirit of He-
brew Poetry' (1861). The first of these works
is that by which his name is chiefly known, al-

though originally published anonymously. The
work on ancient Christianity was composed
with the view of correcting the errors which
the author believed many were likely to fall

into in consequence of the appeals of the writers
of the Oxford tracts to the authority and prac-
tice of the early Church.

Taylor, Isaac, English scholar, son of the
author of 'The Natural History of Enthu-
siasm' : b. Stanford Rivers, Essex, 2 May 1829;
d. Settrington, Yorkshire, 18 Oct. igoi. He was
graduated from Trinity College, Cambridge,
and in the following year issued a translation

of Bekker's 'Charicles.' He was ordained in

1857, and in i860 published 'The Liturgy and
the Dissenters.' In the latter year he be-
came a curate in London, and in 1864 pub-
lished the first of the works by which he is

chiefly remembered, 'Words and Places, or
Etymological Illustrations of History, Ethnol-
ogy, and Geography.' In 1865-9 he held a
curacy in a Bethnal Green parish, and his ar-
duous labors there are described in 'The Bur-
den of the Poor.' He became vicar of Holy
Trinity, Twickenham, in 1869, and in 1875 was
presented to the rectory of Settrington, near
Malton, in Yorkshire, which he retained till

his death. In 1879 he first propounded the
theory of the Greek origin of runes in a work
entitled 'Greeks and Goths: A Study on the
Runes' ; and he published in German a treatise

'Leber den Ursprung des glagolitischen Alpha-
bets,' but his magnum o/^us, 'The Alphabet ; an
Account of the Origin and Development of Let-
ters,' did not appear till 1S83. In 1S85 he was
appointed canon of York. His other works in-

clude: 'The Family Pen: Memorials, Biogra-
phical and Literary, of the Taylors of Ongar'
(1867); 'Etruscan Researches' (1874);
'Leaves from an Egyptian Note-Book' (1888);
'The Origin of the Aryans' (1889) ; and
'Names and their Histories: A Handbook of
Historical Geography and Topographical No-
menclature' (1896).

Taylor, Isaac Ebenezer, American physi-
cian : b. Philadelphia 25 April 1S12 ; d. New
York 30 Oct. 1889. He was graduated from
Rutgers College in 1830, and in medicine from
the University of Pennsylvania in 1834. H3
subsequently studied in Europe, settled in New
York, and had charge of the department of
women's diseases at the City, Eastern, North-
ern, and Demitt dispensaries, for seven years
each. In 1851 he was elected physician to Belle-
vue Hospital, where he initiated important re-

forms, secured the foundation of the hospital
college, and became its head, 1861. He was
subsequently president of the medical board of
the hospital ; attending physician and head' of
the medical board of the Charity Hospital ; and
obstetrical physician to the Maternity Hospital.
He was the first American to introduce uterine
auscultation, helped introduce the hypodermic
method of treatment by morphia and strychnia,
and was the earliest in this country to use the
speculum in diseases of women and children.

He published a monograph on this subject in

1841.

Taylor, James Munroe, American college
president : b. Brooklyn, N. Y., 5 Aug. 1848.

He was graduated from the University of Roch-
ester in 1868, and was pastor of a Baptist
church in South Norwalk, Conn., 1873-82, and
at Providence, R. I., 1882-6. Since 1886 he has
been professor of ethics and president of Vassar
College. He has published: 'Psychology'
(1893) ; 'New World and Old Gospel' (1900) ;

'Practical or Ideal* (igoi).

Taylor, Jane, English poet and author,
daughter of Isaac Taylor, 1759-1829 (q.v.) : b.

London 23 Sept. 1783; d. Ongar, Essex, 12
April 1823. She was educated under the su-
pervision of her father and early displayed lit-

erary ability. Her work, which was very suc-
cessful, bears some similarity in thought to
that of Cowper. Her first work was 'The Beg-
gar Boy' (1804) and in conjunction with her
sister Ann (Mrs. Gilbert, of Nottingham, 1783-
1824), she published: 'Original Poems' and
'Hymns for Infant Minds.' Her other work
includes: 'Display,' a didactic tale (1815);
'Essays in Rhymes' (1816) ; and (published
posthumously) 'Contributions of Q. Q. to a Pe-
riodical' (1826) ; 'Correspondence' (1825) ; etc.

Consult Isaac Taylor, 'Memorials of the Taylor
Family' (1867).

Taylor, Jeremy, English prelate and au-
thor: b. Cambridge 1613 ; d. Lisburn, County
Antrim, Ireland, 13 Aug. 1667. After gradua-
tion in 1630 from Caius College, Cambridge,
he was ordained in 1634, attracted some atten-
tion by his divinity lectures at Saint Paul's,
and was sent by Laud to Oxford, where he was
admitted perpetual fellow in 1636. He was
presented to the rectory of Lfppingham, Rutland,
in 1638, to that of Overstone, Northampton-
shire, in 1643. By this time he had made much
of a reputation by his casuistical discourses.
In the civil war he was committed to the Royal-
ist party. As chaplain in ordinary to the king,

he accompanied the army, and was taken pris-

oner by the Parliamentarians in the battle be-

fore Cardigan Castle (1645). Soon released,

he remained in Wales, having found, as he
later said, that the "great storm" had "dashed
the vessel of the church all in pieces." Whi'e
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chaplain to Richard Vaughan, Earl of Carbery,

at Golden Grove, Carmarthenshire, lie did some
of his best literary work, including 'The Lib-

erty of Prophesying' (1646); 'Holy Living'

(i6so); and <Holy Dying' (1651). He was
twice imprisoned at Chepstow, occasionally

preached to small Episcopalian congregations in

London, and in 1658 was appointed to a weekly
lectureship at Lisburn, County Antrim. In
April 1660 he signed the "declaration" of the

Loyalists, and in August following the Restora-

tion was made bishop of Down and Connor.
He found the diocese a troublesome one, owing
lo difficulties with the Presbyterian leaders, who
refused to recognize episcopal jurisdiction. At
his first visitation he declared 36 churches va-

cant, their incumbents not having been episco-

pally ordained. Contrary to his purpose, he
contributed greatly toward the establishment of
loyalist Presbyterians in northern Ireland as

an independent ecclesiastical organization. Of
his works, the best known is probably the
'Liberty of Prophesying' —by which he meant
expounding— a defense of toleration. He rests

his plea for private judgment on the uncer-
tainty and inadequacy of tradition, the fallibil-

ity of any arbiter that may be selected on points

of controversy, and the difficulty of expounding
the Scriptures. Coleridge thought the result

of the argument was that "so much can be said

for every opinion and sect" that appeal must
be made to "some positive jurisdiction on
earth " Perhaps Taylor's was merely a "legal

settlement." At any rate, it is otherwise incon-
sistent with his procedure in Ireland. But he
was at his best not as an accurate theologian
or polemic but as a preacher of righteousness.
His literary genius is generally thought to be
seen to best advantage in his sermons. They
do not lack rhetorical faults— redundancy, dif-

fuseness, a burdensome e.xtent of quotation and
illustration; but they are always eloquent, with
a certain vividness, dignity, and solidity for
which many critics have been unable to find an
equal in English prose. His devotional works,
inspiring for their deep piety, are also
highly valued for their usefulness. Next to

the 'Liberty of Prophesying' they are most
famous among Taylor's writings, and now the
most widely read. There are collected editions

by Bishop Heber (1820-2) and by Eden (1847-
54). Consult: Coleridge's 'Literary Remains';
Hunt, 'Religious Thought in England' (1870) ;

Tulloch, 'Rational Theology' (1872); Barry,
'Classic Preachers' (1878) ; Dowden, 'Puritan
and Anglican' (1901) ; 'Life' by Heber (1822),
revised by Eden (1854); Gosse, 'Jeremy Tay-
lor' (1904).

Taylor, John, English poet: b. Gloucester-
shire 24 .Aug. 1580; d. London 25 July 1654.
When young he was taken to London and ap-
()renticed to a waterman, hence the title of
"water-poet," by which he is commonly known.
He was at the taking of Cadiz, under the
Earl of Essex, in 1596, and afterward visited
Germany and Scotland. At home he was many
years collector for the lieutenant of the Tower
of London of his fees of the wines from all

the ships w-hich brought them up the Thames.
When the civil w-ar broke out he retired to Ox-
ford, where he kept a common victualing house;
and wrote pasquinades upon the Roundheads.

He afterward kept a public house at Westmin-
ster. Certain of his works are published under
the title 'All the Works of John Taylor, the
Water-Poet, being Si.xty and Three in Number,
collected into one volume by the author, with
sundry new Additions, corrected, revised, and
newly imprinted' (1630). His pieces were sub-
sequently increased to more than double that

number. They are not destitute of natural
humor, and of the jingling wit which prevailed
so much during the reign of James I. As a

mirror of the coarse manners of his times they
are invaluable to the historian and antiquary.

Taylor, John, Mormon president: b.

Milnthorp, Westmoreland Countv, England, I

Nov. 1808; d. Salt Lake City, Utah, 25 July
1887. He was born of parents professing; the

faith of the Church of England, but while a
youth became a Methodist local preacher. In
1832 he emigrated to Canada and in 1835 w^^
converted to the Mormon faith during the mis-
sionary tour of Porley P. Pratt. He was or-

dained a high priest by Joseph Smith in 1837
and in 1840 went as a Mormon missionary to

various parts of the British Isles. The follow-
ing year he returned and settled at Nauvoo, 111.,

where in 1844, in company with several other
Mormon leaders, charges of sedition and disloy-

alty were brought against him. The Carthage
jail where the prisoners were confined was at-

tacked by a mob, two of his companions were
killed, and he was severely wounded. Return-
ing from a recond mission to England in 1846
he went to tlie new Mormon settlement in Salt

Lake City, and in 1849 was elected an associate

judge of the Mormon State of Deseret. He
subsequently translated and published the 'Book
of Iilormon' in French and German. In 1854
he was elected a member of the legislative

council, and the next year began a mission
in New York, published 'The Mormon,' and
took charge of Mormon followers in the East.

From 1877 to 1880 he was president of the
Twelve Apostles, and in the latter year organ-
ized the first presidency of the Church anew,
and took the chief place himself. In March
1885 he was among those indicted by a Federal
grand jury under the Edmunds law; but re-

mained in concealment until his death.

Taylor, Mary Imlay, American novelist.
She has published 'An Imperial Lover' ; 'On
the Red Staircase' ; 'A Yankee Volunteer'
(1898); 'The Cardinal's Musketeer' (1900);
'The Cobbler of Nimes' (igoo) ; 'Anne Scar-
lett' (1901); 'Little Mistress Good Hope'
(1902); 'My Lady Clancarly' (1904).

Taylor, Nathaniel 'William, American
Congregational clergyman: b. New Milford,
Conn., 23 June 1786; d. New Haven, Conn., 10
March 1858. He was graduated at Yale in

1807. and five years later became the pastor of
the First Congregational Church at New Haven,
in which position he continued until 1822. when
he resigned to become professor of theology at

Yale. This chair he held during the remainder
of his life. He maintained the "New Haven
theology," and especially on the doctrine of
total depravity, which was regarded as heret-
ical, led him into a controversy with the less

liberal branch of the Congregational Church in

1828-30. His works were edited and published
by Noah Porter (1858-9).
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Taylor, Philip Meadows, English military
officer and author: b. Liverpool 25 Sept. 1S08;

d. Mentone, France, 13 May 1876. He entered
the nizan's army in India in 1S24, and in 1841

was made administrator of the state of Sliora-

pore, subduing its rebellions ruler. He ren-

dered valuable service in keeping order during
the Berar mutiny in 1857, for which he was
promoted to the rank of colonel. He published
•Confessions of a Thug' (1839) : 'Tara'

(1863): 'Ralph Darnell' (1865); 'Manual of

the History of India' (1870) ; 'A Noble Queen'
(1878) ; and other works. His autobiography
was published in 1877.

Taylor, Richard, American soldier, son of
Zacliary Taylor (q.v.) : b. New Orleans, La.,

27 Jan. 1826; d. New York 12 April 1879. He
was graduated from Yale in 1845, after which
he went to his father's camp on the Rio Grande
and was present at Palo Alto and Resaca de la

Palma. He sat in the Louisiana senate in 1856-

60, and was a member of the Louisiana Seces-

sion convention. He aided in the organization

of the Confederate troops, commanded a brigade

under "Stonewall" Jackson, and fought at Front
Royal, Middletown, Winchester, Strasburg,

Cross Keys, Port Republic, and also in the

seven days' battle before Richmond. He was
then promoted major-general and assigned to

the command of Louisiana, where he succeeded
in strengthening the Confederate position, an
advantage which was lost by the fall of Vicks-

burg in 1863. On 8 April 1864 he met and de-

feated Gen. Banks at Sabine Cross-Roads, but

in the following day lost his advantage and
was in his turn defeated. He was promoted
lieutenant-general in 1864 and placed in com-
mand of the Department of Alabama and Jilis-

sissippi. After the surrender of Lee and Jolm-
9ton he capitulated to Gen. Canby at Citronelle,

8 May 1865. He published 'Destruction and
Reconstruction* (1879).

Taylor, Rowland, English martyr: b.

Rothbury, Northumberland; d. Hadleigh, Suf-

folk 8 Feb. 1555. He was graduated at Cam-
bridge University and appointed by Cranmer.
to whom he was domestic chaplain, rector of

Hadleigh, and he became archdeacon of E.xeter

and a canon of Rochester. Under Mary he
was imprisoned as a heretic for more than a

twelvemonth and on being condemned to the

stake suffered at Hadleigh. Consult Cooper,
'Athens Cantabrigienses' (1858).

Taylor, Thomas, English scholar: b. Lon-
don 15 May 175S; d. Walworth I Nov. 1835.

He was educated (with the idea of becoming
a Dissenting minister) at Saint Paul's school,

London, but entered a banking house as clerk,

and subsequently served for several years as

assistant secretary to the Society for the En-
couragement of Arts, Manufactures, and Com-
merce. On the condition of his devoting him-
self to literary work for the last 40 years of
his life he received during that period a pension
of $500 a year from his friend W. Meredith,
who also defrayed the expenses of pubhshing
his translation of '.Aristotle' in 10 vols. (1806-
12). His edition of 'Plato' in English (1804)
was published at the expense of the Duke of
Norfolk, who locked up nearly the whole edi-

tion in his own house, where it remained until

1848 when it was sold by auction. Taylor's

works comprise about 60 volumes and include

treatises on arithmetic and geometry, and trans-

lations of Proclus and Plotinus. Opinions dif-

fer as to the exactness of his scholarship, but
he well deserved his title of "Platonist" and
did good service to British pliilosophy and lit-

erature by introducing to the public as com-
pletely as possible the masters of Greek thought
in an English garb.

Taylor, Thomas, .American chemist: b.
Perth, Scotland, 22 April 1820. He was edu-
cated at the Andersonian University, Glasgow,
and afterward made a special study of chemis-
try, frictional electricity, and galvanism. He
invented (1841) the first interleaved electric con-
denser as an improvement on the Leyden jar;
a pneumatic battery for the purpose of igniting

explosives in mining and blasting, and other
mining and electrical appliances. He came to

the United States in 1851, became connected
with the ordnance department at Washington
and during the Civil War was in charge of the
rifle shell branch at the Washington Arsenal.
He proved that electricity could be transmitted
without wires to a given point across sea, in-

vented improved rifle projectiles, rubber plate
molds, and in 1871-95 was chief of the division

of microscopy in the United States Department
of -Agriculture. He has published: 'Student's
Handbook of the Mushrooms of America'
(1898); 'Edible and Poisonous Mushrooms';
'Causes of Bursting of Heavy Ordnance' ; 'The
Common House-Fly as a Carrier of Poisons' ;

etc.

Taylor, Sir Thomas Wardlaw, Cana-
dian jurist: b. Auchtermuchty, Fifcshire, Scot-
land, 2$ March 1833. He was educated at
Edinburgh L^niversity, removed to Canada, and
in 1858 was admitted to the bar of Upper
Canada. He was master in chancery 1872-^3,
and puisne judge of queen's bench of Manitoba
1883-7. From 1887 to 1899 he was chief justice

of Manitoba, and administrator of the govern-
ment of that province in 1890 and 1893. His
specialty is equity jurisprudence, and he has
published 'Commentaries on Equity Jurispru-
dence' (1875) ; 'Chancery Statutes and Or-
ders' ; 'Public Statutes Relating to the Presby-
terian Church.'

Taylor, Tom, English dramatist and jour-
nalist: b. Bishop-Wearmoutli (Sunderland) 19
Oct. 1817; d. Wandsworth 12 July 1880. He was
educated at the University of Glasgow, and at

Trinity College, Cambridge, graduating from the

latter in 1840. He was elected a fellow of his

college in 1842, and in 1845-7 he was professor
of the English language and literature in L'niver-

sity College, London. Called to the bar in 1846,

he was on the northern circuit for a time, but
in 1850 was appointed assistant secretary, in

1854 secretary, to the Board of Health. On the

formation of the Local Government Board he
was made secretary of the sanitary department,
and when his post was abolished in 1871 he re-

tired with a pension. He engaged in journalis-

tic work at an early stage in his career, and in

1844 began his connection with 'Punch,' which
continued until his death : in 1874 he succeeded
Shirley Brooks as editor. He was the author
of a large number of successful plays, including

'To Parents and Guardians' (1845); 'Masks
and Faces' (1852), in collaboration with Charles

Reade; 'To Oblige Benson' (T854), an adapta-
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tion from the French; 'Our American Cousm'
(185S), first produced at Laura Kcanc's theatre,

New ^'ork, when Sothern created the character

of Lord Dundreary ; *i\ew Men and Old Acres>

(1859), partly hy A. W. Dubourff ; 'The Over-

land Route' (i860); "The Ticket-of-Leave

Man' (1863), based upon a French work; 'The
Fool's Revenge' (1869), based upon Hugo's

<Le Roi S'Amuse' ; 'Twixt Axe and Crown >

(1870), adapted from the German; 'Joan of

Arc' (1871); 'Lady Clancarty' (1874); and
'Settling Day' (1877). At the time of the death

of Lincoln he wrote a poem at once in eulogy

of the martyr and in "atonement of Mr. Punch.*

Taylor, William, American Methodist
bishop : b. Rockbridge County, Va., 2 May 1821 ;

d. Palo Alto, Cal., 18 May 1902. He became a
Methodist preacher in 1842, served as an itinerant

until 1849 and was then sent as missionary to

California. He was engaged in that field until

1856 after which he spent five years in Canada
and in the eastern States. In 1862 he went out

as an evangelist and continued his work for

many years in Australia, Asia, Africa, and South
America. He was particularly successful in

his work among the Kaffirs in South Africa,

where he established numerous independent
mission churches, and in 1884 was elected mis-

sionary bishop for Africa. He is said to have
visited in the course of his missionary work
every English-speaking country in the world.

After his elevation to the office of bishop he
went to Central Africa where he established a

chain of 36 mission stations along the Kongo.
He publislied : 'Seven Years Preaching in San
Francisco' (1856) ; 'Infancy and Manhood of

Christian Life' (1867) ; 'The Story of My Life'

(1882) ; 'Pauline Methods of Missionary Work'
(1889) ; etc.

Taylor, William Alexander, American
journalist and author: b. Perry County, Ohio,

25 April 1837. He studied law and was admitted

to the bar in 1858. He entered journalism in

1863; was a soldier in the army of the Potomac
in the Civil War ; served on the editorial staff

of the leading daily newspapers in Pittsburg,

New York and Columbus, and has been for 25
years on the staff of the Cincinnati Enquirer.

He was Democratic candidate for secretary of

state of Ohio in 1892, and for lieutenant-governor

in 1893. He has published 'Eighteen Presidents'

(1876); 'The Peril of the Republic' (1885);
•Ohio Statesmen' (1900); 'Ohio in Congress'
(igoi) ; 'Intermcre' (1902); 'The Next Morn-
ing Philosopher' (1903) ; etc.

Taylor, Zachary, 12th president of the
United States : b. Orange County, Va., 24 Sept.

1784; d. Washington, D. C, 9 July 1850. His
father, Colonel Richard Taylor, came of a dis-

tinguished Virginia family, and served through-
out the Revolutionary War. In 1785 the family
removed to Kentucky, where Zachary received
his early education, although of school training
he had but little. In 1808 he was commissioned
lieutenant in the 7th infantry, succeeding his

deceased brother Hancock; was promoted cap-
tain in 1810; and after the opening of hostilities

in the War of 181 2 was placed in command of
Fort Harrison, on the Wabash above Vincennes,
for his successful defense of which against In-

dians he was brevetted major, and in 1814 he
was promoted to the full rank. After the war
he resigned, but in 1816 returned to the army
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as major of the 3d infantry. In 1832, as colonel

of the 1st infantry, he fought in the Black Hawk
War. In 1836 he went to Florida to engage in

the Seminole War (q.v.), and at Okeechobee
broke the Seminole power. In 1838 he was ap-

pointed to the chief conmiand in Florida, and
in 1840 was assigned to the command of the

Southern division of the Western department

of the army. At his own request he was re-

lieved from this conmiand in the same year, and
later was assigned to the Arkansas frontier. On
I March 1845 the joint resolution annexing Texas
having been passed by Congress, he was in-

structed to hold his troops in readiness to meet
the expected Mexican invasion. In November
he occupied Corpus Christi with about 1.500 men
and there was reinforced by 2,500 regulars and
volunteers. No further move was made for

several months. On 8 March 1846 Taylor ad-

vanced toward the Rio Grande, and encamped
at Fort Brown opposite Matamoras. On 12

April the Mexican conunander, Ampudia. de-

manded his withdrawal beyond the Nueces River,

claimed by the Mexicans as the limit of the

Texan territory. Taylor declined to move; but

he withdrew I May to Point Isabel (about 30

miles) to secure his base. During his absence

the new Mexican commander. Arista, crossed

Rio Grande below Fort Brown, and waited to

interrupt Taylor on his return. This move-
ment was followed (8 May) by the battle of

Palo Alto (q.v.) and (9 May) the battle of

Resaca de la Palma (q.v.). On 18 May Taylor
occupied Matamoras without opposition. He
was brevetted major-general 28 May, 29 June
received his full commmission, and remained at

Matamoras until September. On 19 September
he appeared before Monterey (q.v.), which,
after a three days' engagement, capitulated. Gen.
Taylor then began to prepare for an advance
upon the City of Mexico. But Gen. Scott was
sent with discretionary power to take what he
thought necessary of Taylor's troops and equip-

ment and make the advance into Mexico by way
of Vera Cruz (q.v.). His army was now re-

duced to about 5,400 men, and this seemed to

Santa Anna, the Mexican commander, the ap-
propriate time to strike a telling blow for re-

covery of the lost territory. Gen. Taylor, hearing

of his advance with the flower of the Mexican
army, fell back toward Buena Vista (q.v.), where
(22-3 Feb. 1847), he won a memorable victory.

Taylor held the valley of the Rio Grande until

November, and then returned to the United
States to find that his sobriquet, ^'Old Rough
and Ready," given him by his soldiers, was on
every tongue. He was nominated for the presi-

dency by the Whigs (8 June 1848). and was
elected over Cass, Democrat, and Van Buren,
Free-soiler. The great party questions at this

time concerned the organization of new Terri-

tories, the admission of California, the boundary
between Texas and New Mexico, and the ex-

tension of the slave power. Much of the strife

was temporarily allayed by the Compromise o£

1850 (q.v.), still pending in Congress when the

President died, 16 months after his inaugura-

tion. Consult Howard, 'General Taylor'

(1892). See Mexican War; Mexico; United
States.

Taylor, Texas, town in Williamson
County; on the Missouri, Kansas & Texas and
the International and Great Northern R.R.'s:

about 40 miles northeast of Austin, the capital of
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the State. It is in an agricultural and stock-

raising section. Tlie cliief manufacturing estab-

lisliments are cottonseed-oil mills, cotton-com-
presses, railroad shops, flour and planing mills.

In 1900 there were 72 nwnufacturing establish-

ments, which employed 207 persons. The value

of the annual output was $429,955. There are

large shipments of grain, vegetables, cotton pro-

ducts, fruit, and live-stock. The two national

banks have a combined capital of $250,000. Pop.

(189a) 2,584; (1900) 4,211.

Taylor Institution, Oxford, England, con-
nected with the University, is designed mainly
for the promotion of the study of modern Eu-
ropean languages. It owes its foundation to a
bequest of Sir Robert Taylor. The building

belonging to it was erected in 1848. The insti-

tution comprises four teacherships of modern
European languages and a library, and there are

in connection with it a scholarship and an ex-
hibition. It is under the management of nine

curators, all of whom must be members of con-
vocation. The library is open free to all mem-
bers of the university, and other literary persons

may be admitted by special permission. The
curators of the institution have also the admin-
istration of a fund bequeathed by William
Thomas Horner for the encouragement of the

study of the Polish and other Slavonic lan-

guages.

Taylor University, located at Upland, Ind.
The forerunner of the University was the Fort
Wayne Female College organized in 1846 at

Fort Wayne, Ind., in 1852 this college united

with the Collegiate Institute at the same place,

and became a coeducational school. The name
was changed to Taylor University in 1890; and
in 1893 a new charter was obtained ; and the

University was moved to its present site, the citi-

zens of Upland donating 10 acres of ground val-

ued at $10,000. It is under the control of the

National Association of Local Preachers of the

Methodist Episcopal Church. It was named for

Bishop Taylor, the first Methodist missionary
bishop to Africa, who had a part in the organi-

zation. The departments of the University are

the Preparatory Department, the Wright Col-

lege of Liberal Arts, the Reade Theological

Seminary, the Normal Department, the Com-
mercial Department, and the Music Department.
The college offers four courses, classical, scien-

tific, philosophical and literary, leading respec-

tively to the degrees of A.B., B.S., Ph.B., and
B.L. A part of the work in the Junior and Senior

years of each course is elective. The Theological
School offers two courses for undergraduates,
the English and the Classical (with Latin or
Greek) and a full professional course for col-

lege graduates leading to the degree of A.B.
Tlie Normal course is three years in length

;

the Commercial Department offers two courses

in bookkeeping and shorthand, each one year
in length, which may be combined in a two years'

course. The spirit of the college is markedly
religious, a number of graduates every year
become missionaries ; and the students' religious

organizations are strong. The library in 1904
contained 4,500 volumes; the students numbered
265, and the faculty 15.

Tay'lorville, 111., city, county-seat of Chris-
tian County ; on the South Fork of the Sanga-
mon River, and on the Wabash and the Balti-

more & Ohio Southwestern R.R.'s; about 24

miles southeast of Springfield and 27 miles
southwest of Decatur. It is in an agricultural
and coal mining region, and has considerable
manufacturing interests. The government cen-
sus of 1900 gives the number of manufactories
60: the capital invested, $229,598; the value of
the products, annually, $281,762. The chief ship-
ments are coal, hay, live-stock, and manufac-
tures. There are eight churches, a high school,

graded schools, and a public library. There are
three banks, one national with a capital of

$80,000, and two private banks. Pop. (1890)

2,829; (1900) 4,248.

Tayra, ti-ra, a brown, elongated, weasel-
like fur-bearer (_Galictis barbcra) of Mexico and
South America, which sometimes gathers in large

bands. It has a long bushy tail.

Taytay, tT-ti', Philippines, (i) Pueblo,
province of Paragua, island of Palawan ; on the

northeast coast on Taytay Bay. It is the chief

town of the province and is protected by a fort

mounting several guns and capable of accom-
modating a garrison of 700. Agriculture and
fishing are the chief industries. Pop. (esti-

mated) 7,420. (2) Pueblo, province of Rizal,

Luzon, 10 miles east of Manila. Pop. 6,800.

Tayug, tii-j'oog', Philippines, pueblo, prov-
ince of Pangasinan, Luzon ; in the extreme north-

east of the province, near the Agno River; 34
miles east of Lingayen. It is on the highway
from San Quintin to Asengan. Pop. 19,612.

Tchad, child, or Chad, Africa, a large lake

in the Sudan, situated around the common boun-
dary point of Kamerun, British Nigeria and
French Sahara, lat. 13° N. and Ion. 14° E. Its

area during the rainy season is about 30,000

square miles, but in the dry season it shrinks to

less than 7,000 square miles, and is then sur-

rounded by vast marshes, while the remaining
water is very shallow. The water is fresh, al-

though the lake has no apparent outlet; it is

believed to discharge through subterranean chan-
nels. The eastern half is full of islands densely

populated by negro tribes.

Tchaikovsky, chi-kof'ske, Peter Ilich, the
greatest of Russian composers : b. Votinsk, gov-
ernment of Viatka, 7 May (not 25 Dec.) 1840;

d. Saint Petersburg 6 Nov. 1893, of cholera. His
father, a mining engineer, had no intention of

making a musician of him, but had him educated
at the Technological Institute in Saint Peters-

burg, after leaving which he obtained a post in

the Ministry of Justice. But Peter was a gifted

amateur, whose playing in social circles was
much appreciated. In 1861 he wrote to his sis-

ter : "I told you I was studying the theory of
music with considerable success. It is generally

agreed that with my uncommon talents ( I hope
you will not take this for mere boasting) it

would be a pity not to try my luck in this

career." Shortly thereafter he entered the Con-
servatory, where he soon attracted the attention

of Anton Rubinstein, who relates that once he
gave the young man a theme and asked him to

write a set of variations on it. He expected

about a dozen, but Tchaikovsky brought him
over 200! From Rubinstein he also took lessons

in orchestration ; the instruments on which he
practised were the piano and the organ ; also

the flute, of which he afterward made such ad-

mirable use in his 'Nutcracker Suite' and other

works. His talent was ere long generally appre-
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ciated; in 1865 Laroche, afterward an eminent

critic, referred to him as "the future star of

Russian music" ; this led to his being sent to

Moscow in 1866, to teach the theory of music at

the newly opened Conservatory. Ahhough he
disHked giving lessons, he proved a conscientious

and useful teacher. Thenceforth he devoted

most of his spare time to composing; but al-

though he had "an almost feminine craving for

approval and encouragement," his experiences
were little more than a series of disappointments.

His worldly prospects nevertheless steadily im-
proved, and in 1877 he married, to the surprise

of his friends. The hasty marriage had a tragic

sequel. The union was not a happy one, and the

pair soon separated. The composer was so de-
spondent that he attempted to commit suicide in

such a way as to avoid scandal by standing up
to his chest in the icy river one night, in the
hope of catching a deadly cold. In the follow-

ing year another woman intiuenccd his life, in

a happier way. He did not know her, and she
preferred to keep her identity concealed, but
she put aside for his benefit a sum of money
which made it possible for him to give up his

Conservatory classes and save his energy for

his creative work. Many master-works now
came from his pen. He had never cared for

society, and detested city life, so his friends

were not surprised when, in 1885, he took a
house near the village of Klin, where he was
isolated as completely from the world as was
Wagner when he wrote his 'Meistersinger*
score in his villa near Lucerne. He became
known as "the Hermit of Klin," and refused to
see any one but friends and such musicians as
he chose now and then to invite for a party. By
constitution he was strong, wiry, and not easily

fatigued ; he was fond of outdoor exercise, and
many of his musical ideas came to him on his

walks. He aged much as he neared his fifties;

his scant hair grew white and his face lined. In
May 1891 he visited America and gave con-
certs in New York and other cities. Two years
later he conducted some of his works at Ox-
ford and received the degree of Doctor of Music
from the University. In the autumn of 1893 the
world was startled by the news of his death.

He succumbed to an attack of "cholera, after a
short illness. There were rumors of his having
committed suicide, but his friend and biographer
Kashkin discountenances them.

The suicide rumors were strengthened by the
character of his last symphony, which is now
known throughout the world as the 'Pathetic,'

the most lugubrious of all symphonic works. A
more heart-rending wail of grief than its

adagio lamentoso has never been heard ; and as
this slow movement, contrary to all precedent,
closes the symphony, it seemed like an inten-
tional farewell to the world. "This music," says
Hunecker, "is a page torn from Ecclesiastes : it

is the cosmos in crape." Schubert once said that
the world liked best those of his songs which
were born of sorrow. It was the doleful 6th
symphony that made Tchaikovsky famous. Sel-
dom has a work so great and deep won so in-

stantaneous a success— a success so remarkable
as to unduly overshadow his other five sym-
phonies, except, to some extent, the 5th, which
resembles the 6th in mood and music. Like
Beethoven, Tchaikovsky is greatest in his or-
chestral works, which include, beside the six

symphonies, seven symphonic poems : 'The
Tempest'; 'Franccsca da Rimini'; 'Manfred';
'Romeo and Juliet'; 'Hamlet'; 'Fatum' ; <Le
Voyevodc.' In these, which contain some of
his best and most mature music, he manifests
his .sympathy with Liszt and modern programme
music. Among his other orchestral works the
three that have become most famous are the
<i8i2' overture, the 'ilarche Slave' and the
'Nutcracker Suite,' which contains the best mu-
sical numbers of one of his three ballets. His
II operas are much less modern in spirit and
structure than his symphonic works, and the
only one of them that has attracted much at-

tention outside of Russia is the 4th, 'Eugene
Onegin.' It has been said of his operas that

"just as the gracious beauty of Italian melody
seemed doomed to pass away under a new dis-

pensation, it was reincarnated in the works of
this northern composer." There is much beauti-

ful melody also in some of his 100 lyric songs;
the best-known of them are the 'Spanish Sere-
nade,' 'None but a Lonely Heart,' 'Why so
Pale are the Roses.' Not a few of the songs
are pot-boilers, and the same is true of many
of his pianoforte pieces, the best of which, how-
ever, deserve to be better known. Pianists neg-
lect them because of their awkward technique.

Three pianoforte concertos, a violin concerto, a
string sextet, and other pieces of chamber music
must be added to the list of his compositions.

His work as a whole is characterized by a re-

markable variety ; now it is classical, even old-

fashioned, now ultra-modern ; now Russian, now
cosmopolitan. German critics have described his

symphonies as rough, patchy, barbarous, nihilis-

tic ; but music lovers the w'orld over are show-
ing a keener insight, and are learning to love
this Russian music as thej' learned to love the
Polish music of Chopin, the Hungarian of Liszt,

the Norwegian of Grieg. The authoritative life

of Tchaikovsky has been written by his brother
Modest. A shorter volume (in English) by
Rosa Newmarch, includes extracts from his
critical writings and diaries. Consult also

Kashkin, 'Reminiscences' ; Huneker, 'Mezzo-
tints in Modern Music' ; Riemann, 'Geschichte
der Musik seit Beethoven.' A 'Catalogue
Thematique' of the compositions is issued by
Jurgenson, Moscow. Henry T. Finck,

Musical Editor New York 'Evening Post?

Tchikun, an American Indian tribe of the
Apache (q.v.) family, formerly residing at Hot
Springs, N. Mex.

Te Deum Laudamus, te dc'iim la-da'mus,
or more abbreviated, Te Deum, is the begin-
ning of the hymn of praise usually ascribed to St.

Ambrose and St. Augustine, although it cannot
be traced farther back than the end of the 5th
century, while St. Augustine, the latter of the
tw-o mentioned, died in 4,^0. The opening words,
meaning, "We praise thee as God," show that it

was originally a hymn to Christ, but it is now
aUvays regarded as a hymn to the Father, the
English version beginning, "We praise thee, O
God." In addition to its place in church ser-

vices it is often sung on particular occasions, as
on the news of victories and on high festival

days. Among the modern composers of this

hymn are Hasse, Naumann, Haydn, Danzi,
Schicht, and Handel.
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Tea, a shrub or small tree (.Camellia

thca) of the order Tcrnstrccmiacea. The plant

sometimes attains a height of 30 feet, but under
cultivation seldom exceeds five or six feet. It

bears evergreen, lanceolate leaves about four
inches long and rather large fragrant white
flowers singly or in twos or threes, mostly in the

axils of the leaves. It is a native of India
and China, and has been cultivated in the latter

country more than 2,000 years. Two botanical

varieties, formerly considered distinct species,

are recognized: C. thca, var. bohca, and C. thca,

var. viridis. These are of especial interest since

they were formerly considered to produce the
black and the green teas of commerce. This va-
gary was dispelled by Robert Fortune, who
found that while the black teas of Canton were
produced from the former variety, and the green
teas of Che-kiang from the latter, yet the black
teas of the Fokien district were produced from
the latter also. The difference between black
and green teas is not due to the variety but to

the process of manufacture.
The history of the tea-growing industry is

said to have commenced in Korea before the
4tli century before Christ, and to have reached
Japan more than 1,000 years later. Tea was un-
known to Europeans until the i6th century when
Maffel, a Portuguese, mentions it in his 'His-
toric Indicas' as a product of Japan and China.
Not until 1615, however, was it mentioned by
an Englishman, when Wickman wrote about it in

a letter now owned by the East India Company.
During that century small quantities found their

way as presents to wealthy Londoners or later

into the markets where they commanded £10 or

is a pound. In 1657 a considerable quantity was
purchased by Thomas Garraway. who opened a

sort of restaurant where the beverage was served.

As the importations increased, the customs and
the excise each affixed duties. At one time
(1660-89) a duty of 8d a gallon was levied upon
the beverage. And somewhat later 5s plus an
ad valorem duty of 5 per cent was also opera-

tive. The American tea trade began in 1784 and
within three years had developed to_ more than
1,000,000 pounds. The first direct importation

from Japan came from Yokohama to San Fran-
cisco in 1868. Since 1870 the annual average im-
portation is somewhat in excess of $15,000,000.

From the beginning of the commerce in tea,

China has held first place as a producing and
exporting country. The choicest grades, however,
are probably unknown in America, but are con-

sumed mostly at home or in Russia, where they

command enormous prices. The reasons as-

signed for the non-exportation to distant coun-
tries are that the quality usually deteriorates

during long transportation, and that some kinds

do not keep well unless highly ".fired," a process

which impairs their flavor. The industry at-

tracted the attention of the English in India

and in 1836 Royle and Falconer, British botan-

ists, commenced in Ceylon to experiment upon an
extensive scale. The result was several brands
of tea which were superior to many of the

Chinese teas. Ceylon and adjacent India now
rank next to China in volume of exports. Tea
has been grown more or less in other sub-

tropical and tropical climates, notably in Brazil,

where somewhat more than a domestic supply

is raised.

In the United States the first tea shrub was
planted at Middleton Barony, S. C, in 1800 by

the French botanist Michaux. It was still liv-

ing at the close of the 19th century, when it

was about 15 feet high. In 1848 experiments
were made upon an extensive scale by Junius
Smith, of Greenville, S. C, and in 1858 the

government engaged Robert Fortune to collect

tea seed for distribution in the South. These
experiments were cut short, the former by the
death of the experimenter, the latter by the
Civil War. About 1880, the United States De-
partment of Agriculture commenced experiments
which were abandoned owing to various changes
in the staff, and the distance from the managing
headquarters. About 10 years later Mr. Charles
U. Shepard, of Summerville, S. C, devoted his

private means to tea experimentation. His opin-

ion was that the previous experiments had not
been conclusive and that the production of high
grade teas at a profit to the grower could be
accomplished in many Southern States and that

a demonstration would attract capital to the in-

dustry. Once demonstrated as profitable he be-

lieved that the industry would furnish employ-
ment to many thousands of people, especially

women and children, and would make valuable
large areas of land which yielded little or noth-
ing. In 1900 he had about 60 acres planted to

this crop, a factory fully equipped, a trained

band of pickers and facilities for meeting every
requisite from planting to final sale. In 1900
the yield was about 5,000 pounds and when the
present area reaches full bearing the annual
output should be more than 12,000 pounds.

The tea plant, though a native of a sub-
tropical climate will succeed in tropical coun-
tries and some of the numerous varieties will

even withstand frost. In South Carolina the
plants have resisted a temperature of zero, but
the yield was lessened for the ne.xt two years.

This is the lowest recorded temperature in that

locality during 150 years. Ample water, especially

during the leaf-forming season, is essential.

This is supplied in the East by copious rains

but in the United States, where the rainfall is

less than one half the Eastern annual average,
the deficiency is made up by improved methods of
tillage or by artificial irrigation or both. In the
East the tea gardens are generally planted on
high ground or slopes so as to permit the ex-
cess water to seep away ; in America they are

planted on rather low ground such as well
drained pond-beds and swamps. Such lands are

also naturally rich as a rule and therefore de-

mand less initial application of fertilizers. After
thorough preparation with plow and harrow the

seeds or the plants are placed about 4x4 feet and
given thorough, clean cultivation throughout
the growing season to keep the weeds in check
but more to keep the surface loose and open
and thus conserve moisture in tlie soil. The
first picking may be made during the third year
when, as in after years, the plants may be visited

when the new growth starts and later during the

season as the axillary buds develop leaves.

In the East the plants continue to yield well un-
til the seventh year from seed when the leaves

become scanty, hard, fibrous and of inferior qual-

ity. Then the hushes arc cut down and new
sprouts encouraged to develop from the bases of

the old stems. The cutting down process is

repeated as occasion seems to require until the

plants are about thirty years old when new
plantations are made. The early pickings are

generally considered the best and the tenderest
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leaves yield the finest qualities, several grades
of tea being made from the various leaves of
the succulent twigs, that is, a twig bearing four
leaves may yield four grades of tea. This state-

ment will give an idea of the enormous amount
of hand work required in preparing the leaves

for the final processes.

The flavors and odors of tea are due to the

methods of manufacture and not to the original
flavors or odors of the leaves. The same plant
may be made to yield several grades of both
green and black tea by grading and by processes
of manufacture. In general, the green teas are
made as follows : The leaves are roasted for

about five minutes almost immediately after be-

ing gathered. During this process they give off

much vapor, lose considerable weight and be-

come flaccid. After being rolled between the
hands, a method likely to be supplanted by Mr.
Shepard's "rotary witherer," and other mechanical
devices, the leaves are returned to the pans,
kept heated and in constant motion until they
are dry and the color has become "fixed." The
process requires about an hour. Black teas are

made somewhat differently. The leaves are
spread in the air for a considerable time, then
they are tossed until they become flaccid, before
the brief roasting and the rolling processes
mentioned. After the rolling they are again
exposed to the air for several hours and then
are dried over charcoal fires until the desired
black tint is developed. Thus the methods of
treatment induce the chemical changes which are
noticeable in flavor, odor and color. There are,

however, various modifications of these three
qualities which are obtained otherwise. For in-

stance, odor is frequently altered by the close

contact of the tea to such odoriferous sub-
stances as the flowers of orange, jessamine and
especially the fragrant olive (Osinanthus fra-

grans, better known in greenhouses as Olea fra-

grans) : and color is altered, especially in green
teas, by the addition in minute quantities of in-

digo and Prussian blue or other innocuous sub-
stances. It is untrue that copper is employed
in any way for coloring tea.

The large number of plants whose leaves
have been used as substitutes for tea may be
grouped as resembling or not resembling the real

plant in composition. The best known of the
former are as follows : Mate, Paraguay tea,

Jesuits' or St. Bartholomew's tea which is ob-
tained from the leaves of a South American
species of holly (Ilex paragtiayensis). This is

e.xtensively used in various South American
countries, especially in the Argentine Republic
where the annual consumption is estimated at

13 pounds per capita, or about 27,000,000 pounds.
Kola nut, coffee leaves and guarana are also

used, but to a smaller extent. The principal sub-
stitutes unlike tea are probably Siberian tea

(Sa.rifraga crassifoUa), Chilean tea {Eugenia
ugni), Appalachian tea (Prinos glabra), Trini-

dad tea (Eugenia pimenta), Labrador tea {Le-
dum buxifolium) and New Jersey tea {Ceano-
thus aniericanus). The last was used during the

War of Independence and also during the War
of the Rebellion. It is described as "a good sub-
stitute for indifferent black tea." The leaves
of the partridge berry {Mitchella repens) are
sometimes used in America.

In conservatories and greenhouses tea is often
grown as ornamental plants and as objects of
interest. The plants are managed like their

close relatives, the camellias, but are probably
less popular because they arc more limited in

their uses, especially because their flowers are
more frequently axillary and hence less useful
for cutting than those of the camellias.

Consult: Fortune, <Tea Countries of China'
;

Johnson, 'Chemistry of Common Life,' and pub-
lications of the LTnited States Department of
Agriculture. y[ q. Kains,

Crop Expert.

Tea Culture in the United States. In 1848
tea was successfully raised at Greenville, N. C.,

but the project was abandoned. Since i860 var-
ious other e-xperiments have been made in the
Southern States. The oldest and best known
tea farm in the United States is that of Dr.
Charles H. Shepard, at Summerville, S. C, who
has been experimenting with the tea plant for 15
years, and who has about 100 acres at Pinehurst
set out to tea plants. During the season of 1903
the Pinehurst tea gardens produced more than
8,000 pounds of dry tea, almost doubling the
crop of igor. The average retail price of this

tea is about $1 a pound. The United States
Government has of late years contributed toward
the experiment work being done at Pinehurst,
and Dr. Shepard is a special agent of the de-
partment. The department has purchased some
rare and expensive seed, and also some im-
proved machinery for use at the plantation. The
fact that there is no duty imposed on tea im-
ported into the United States now makes it im-
possible for the Pinehurst gardens to compete
with the low-priced teas. In the position which
the L'nitcd States takes in this matter it is

almost alone among great nations. Great Britain
imposes a tax of 12 cents a pound on tea, even
if it comes from British colonics. In France the
duty is more than 20 cents a pound. Dr. Shep-
ard says that a duty of 12 to 15 cents a pound
on foreign teas would enable the American
planter to meet all competition in the home
market on favorable terms. This, he says, would
exclude from the United States most of the
cheap teas and enhance the cost of a pure me-
dium grade only about 1-25 of a cent per cup of
the beverage.

Tea culture cannot be undertaken safely ex-
cept where the temperature rarely goes lower
than 25 degrees Fahrenheit and where a plentiful
supply of water can be depended upon. In Feb-
ruary of 1898, however, the mercury at Sum-
merville went to one half a degree below zero
and the plants survived, although it was neces-
sary to prune them to the ground afterward.
There was five inches of snow on the ground
at the time, and plants covered by the snow
suffered the least. Originally it was necessary
to import all the seed. The Pinehurst gardens
have tried seed from almost all available foreign
gardens. Some of the most encouraging results
have been obtained from seed brought from
Ningpo, China, from a celebrated garden called

Loong Tsin. The product of the Ningpo home
garden is never exported. It sells for $2 a pound
in China. This is not by any means an exorbi-
tant price. There are teas which sell regularly
in Japan and China for from $5 to $50 a pound.
The tea seeds are planted in the fall and lie in

the ground until the next spring. As the young
plants are extremely sensitive to the sun it is

necessary to erect a shelter over the nursery.
At Pinehurst this is done by stretching coarse
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wire netting over posts high enough so that a
person can work under the net. The wire is then
covered with pine needles, sacking or boards.

Tea-tree, a name applied not only to the
Thca bushes (see Tea), but to various species

of Lcj^tospcrmum and Melaleuca-— myrtaceous
shrubs found from China to Australia. New Zea-
land and Tasmania. The tea-tree forms a com-
mon and almost impenetrable scrub of Victoria,

in moist situations. It is a shrub of varying
height and dark-green color, the branches bushy
and growing perpendicularly, the leaves re-

sembling the needles of a fir. The stems are
straight, the wood hard, and valuable for many
bush purposes. Several of the tea-trees be-;

longing to the genus Melaleuca furnish the

aromatic, pungent cajeput oil (see C.\jeput)

of commerce. It is especially obtained from
M. leiicadcndron, a tree reaching 30 feet in

height, with terminal spikes of white flowers,

and elliptical to lanceolate leaves, from which
the oil is distilled. It has a crooked trunk, pa-

pery bark, employed in packing, and yields a wood
which is white, close-grained, hard and durable,

even under the ground. M. squarrosa or swamp
tea-tree has a thin bark, and the thin spongy
cortex of .1/. axillaris can be used as a filter

or blotting paper. The New Zealand tea-tree or
tea-scrub is Le[>tost'ermum scoparium, a heather

or juniper-like shrub with leathery foliage, like

needles, and many small white blossoms. The
common name is said to have been derived

from the use o-f the foliage of this shrub and that

of L. lanigerum by Captain Cook for tea, but the

native name of the former is "ti." The white

tea-tree is L. ericoides. of New Zealand. Other
tea-trees are the bottle-green Kunsea corifolia,

and the broad-leaved Callistemon salignus

both of .\ustralia and Tasmania; the Ceylon,

Elwodendron glaucum, and the red scrub tea,

Rhodanmia trincrvia, several of which are myr-
taceous and have hard, heavy close-grained wood.

Teach, or Thatch, Edward («Blackbe.\rd

THE Pirate"), American pirate: b. Bristol ( ?),

England : d. on the James River, Va., 22 Nov.
1718. He is supposed to have gone out to the

West Indies during the war of the Spanish suc-

cession, engaged as a privateer, and to have
turned pirate in 1713 when the_ privateers re-

fused to recognize the peace. He is first heard of

in 1716 and from that time he cruised among
the West Indies, along the Spanish Main, and
the coasts of Virginia and Carolina, in his sloop,

Queen Anne's Revenge, capturing numerous
prizes and making his name a terror wherever
known. In June 1718, his sloop was wrecked off

North Carolina, and Thatch with some 30 of his

men surrendered to the king's proclamation. He
made an ally of the governor, Eden, who after-

ward countenanced his piracy in view of a cer-

tain share in the spoils, and for a time led a roj-

licking life, forcing the planters to supply his

wants and exacting toll from all vessels which
came up or down the river. The planters at

length appealed to Colonel Alexander Spottis-

wood, lieutenant-governor of Virginia, who fitted

out an expedition against the pirate, and on 22

Nov. 1718 the sloops moved up the river. Every
man in the commander's boat was killed, and
the captain, Robert Maynard, slew Thatch in a

hand to hand struggle. His career is one of the

most romantic in the history of American piracy,

"Blackbeard the Pirate" being considered the

ideal type of the pirate of fiction, and the interest

which centres around him is second only to that
in Captain Kidd. Consult his 'Life* in Charles'

Johnson's 'Lives of the Pyrates' (1724).

Teachers' College, a school for the train-
ing of teachers, alfiliated with Columbia Univer-
sity-. For several years the College has main-
tained courses for teachers in the New York
schools, and since 1897 has made these courses
an integral part of the regular college courses.

The continual increase in the number of teachers
taking these courses led to the organization of
an extension department in 1903 which includes

the entire university system. For description

of the courses offered at Teachers' College see

Colleges for Teachers.

Teachers' Institutes. See Teachers, Pro-
fessional Training of.

Teachers, Professional Training of. The
idea of professional training of teachers is one
of comparatively recent development. For-
merly the teachers in colleges, the high
grade academies, and other select schools were
of course educated men; and many of the com-
mon school teachers were also college graduates,

or undergraduates teaching during the vaca-
tions ; while many others had received only an
academic education. Yet there was no idea of
professional training, nor of giving particular

attention to the qualifications of any individual

for teaching as a profession. The demand for

better teachers was a marked feature of the
great democratic movement toward popular
education in the early part of the 19th century.

The method of teaching that bears the names
of Bell and Lancaster was highly mechanical
and required considerable skill in its conduct-
ors ; as a result of the spread of this system a

model school was established in Philadelphia in

1818, without doubt the first training school for

teachers in the LTnited States ; but its career

was brief, as it did not outlive the movement of

which it was a part. The first permanent
schools for the professional training of teach-

ers were established in Massachusetts in

1839-40. With the constant increase of this de-

mand for better teachers, and the development
of the idea that teaching is a profession which
should rank with other professions, the agencies

for the training of teachers have multiplied.

They include normal schools and colleges,

summer schools, university extension lectures,

teachers' reading circles, teachers' training

classes, chairs of education in colleges and uni-

versities, and teachers' colleges.

Normal Schools.—The first normal schools,,

as has been said, were established in

1839-40 at Lexington, Barrie, and Bridgewater,
Mass. These schools had at first both private

and public support, individuals and the State

legislature sharing in founding them ; they were
an experiment and the legislature would not

bind itself to support them for more than three

years ; they were finally, however, incorporated

into the State system of education ; and the num-
ber of normal schools in the State increased.

The northern and central States also generally

adopted the normal school system ; and in the

West the normal schools grew with other edu-

cational institutions. In the South all normal
schools have been established since the_ Civil

War, but now hold a recognized place in the

educational systems of the Southern States
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New York was the second State to establish a
normal school, at Albaiu- in 1S44; Michigan
established the first normal school west of the

Alleshanies. The dates of the founding of

other leading schools are as follows

:

New Britain, Conn., 1850. Winona, Minn., 1864.
Boston. Mass., 1852. Chicago (Cook county),
Normal, 111., 1857. 111., 1867.
Millcrsville, Pa., 1839. Plattville, Wis., 1866.
Oswego, N. Y., i860. Nashville, Tenn., 1875.
Emporia, Kan., 1864. Cedar Falls, Iowa, 1876.
Framington, Me., 1864. Terre Haute, Ind., 1870.

The ordinary courses in the State normal
schools include history and theory of education,

school organization, school discipline, psychol-
o^ and child study, and methods of teaching
the ordinary subjects of the school curriculum;
practice work in a model or training school is

also a part of the work. School hygiene and
ethics have been added to some curriculums.

The length of the courses varies, mostly from
two to four years ; some schools have only a one
year's course, while some have a five j'ears'

course. In the longer courses work of an aca-

demic character in addition to the professional

work is usually included ; and many of the best

schools in their best courses give nearly the
equivalent of the first two years of college

work. Special courses for college graduates
are frequently offered, intended to give in one
year a professional training for teaching; and
advanced courses for norinal graduates are

almost universally provided. The requirement
for admission to normal schools in Massachu-
setts is graduation from an approved high school,

or equivalent education ; the usual standard of
admission in other States is not so high. On
the whole, there has been a growing tendency
to raise the standards of admission and to

strengthen and diversify the courses of study.

Some normal schools, assuming higher func-
tions, have also taken the name of college.

Proininent among these is the New York State
Normal College at Albany, which is the suc-

cessor of the school founded in 1844. It offers

two courses, the English and the classical, both
including instruction in methods and profes-
sional subjects only. Graduates in either course
are entitled to life State certificates. Other
normal colleges are the Michigan State Normal
College, which confers the degree of bachelor
of pedagogics on those who complete the four
years' course, and the Normal College of the

City of New York. The cities have also estab-

lished normal schools, generally called training

schools, for the education of local teachers

;

nearly all the large cities, and many smaller
cities have their own independent schools. In
1895 the New York legislature passed a law
empowering cities and villages employing super-
intendents of schools to establish training
schools which are aided by State funds, and
have a uniform course of study. Private enter-

prise has also established and maintained a large

number of normal schools. The United States

Education Report of 1902 gives log private
normal schools, and 175 public normal schools,

the private schools having 15,665 students, the

public schools 49,403.
Training Classes and Courses in Schools and

Colleges.—In the high schools it is in some
places the custom to make a course in the his-

tory and theory of education an elective for
those desiring to become teachers ; the more

common custom is to organize training classes
for graduates of the high school who wish to
take professional training for teaching; these
classes are much like the city training school,
but are not so far developed and form a post-
graduate department of the high school instead
of a separate institution. The demand for the
improved training of teachers soon affected the
colleges and universities and led to the estab-
lishment of courses and professorships of edu-
cation. President Wayland sought to establish a
course in the science of teaching at Brown as
early as 1850, but his new system of which this

course was a part was not successful ; an elec-

tive course in the theory and practice of teach-
ing was made a part of the curriculum at

Antioch College, Ohio, in 1853. The first uni-
versity to establish a permanent professorship
in education was the University of Michigan,
which established a chair of the science and art

of teaching in 1879. This has since grown into

a separate department offering 10 courses.
Along this line of development the State uni-

versities have been the leaders. These teachers'
courses include generally history and theory of
education and educational psychology or child

study; other courses often given are school or-

ganization and supervision, the science and art
of teaching and sometimes special teachers'
courses in different departments of study, the
languages, mathematics, history, etc. The
United States Education report for 1902 reports

375 colleges and universities with teachers'
training courses. Of these the State Universi-
ties of Arkansas. California, Colorado, Indiana,
Iowa, Kansas, Michigan, Minnesota, Mississippi,
Missouri, Tennessee, Texas, Utah, West Vir-
ginia, and Wisconsin, South Carolina College,
and Ohio University, and Brown, Columbia,
Cornell, Leiand Stanford, Jr., and Northwestern
universities, and Randolph Alacon Woman's
College have separate departments of pedagogy.
A further development of this movement has
been the establishment of the teachers' col-
leges, affiliated with some university. See Col-
leges FOR Teachers.

Teachers' Institutes.—The institute is a
meeting of those engaged in the work of teach-
ing, for a wider study of subjects of the school
curriculum and of the methods of school organ-
ization, discipline, etc. Important also are the
lectures and other exercises of the institute that
deal with historical, literary, and scientific sub-
jects. At first the institute was a purely volun-
tary agency. There were no funds for its support,
save such as the teachers attending and public-
spirited citizens supplied. Massachusetts first

appropriated money for institutes in 1846; New
York and Ohio, in 1847 ; Pennsylvania, in 1855.
In course of time the institution was firmly im-
bedded in state school laws, and at present most
of the States, if not all of them, give it some
legal recognition and financial support. In 1867
Pennsylvania passed a law requiring acting
teachers to attend their respective institutes; a
similar provision is in force in New York State.
The institutes are held at all seasons of the
year; in cases where attendance is compulsory
the local authorities are required to close the
schools if the institute is held during the school
term. Institutes are of numerous types, present-
ing such divergencies that it is difficult to define
the species. There are state institutes and
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county institutes ; district, city, and town insti-

tutes. However, the best known type takes its

name from the county, which is the civil divi-

sion that, as a rule, furnishes the best unit of

organization and management. This type alone

presents many varying features. Some county
institutes continue but a day or two ; some, sev-

eral weeks. Some are conducted by state

authorities, as the superintendent of public in-

struction or his assistants ; some by local author-

ities, as county superintendents, or officers of

teachers' institute associations. Some are car-

ried on much like a school, with te.xt-books, set

lessons, and recitations, together with lectures

;

some depend upon lectures alone. Some are

graded with a view to securing instruction

especially adapted to the different classes of
teachers ; others are wholly unclassified and the

attendants all receive the same instruction. Some-
times two or more counties are thrown together

in one district, it may be for a year only, in

order to secure, through the concentration of
funds and influence, a longer term and better

advantages. State institutes, which are infre-

quent, commonly look more to the needs and in-

terests of the better teachers of the State. City
institutes are conducted with special reference

to local needs. A private institute of im-
portance has been established by the Catholics

under the name of the National Catholic Teach-
ers' Institute. National meetings are not held,

but local institutes are organized for the benefit

of the teaching orders. The work was begun
in 1895 under the auspices of the Paulist Fath-

ers in New York.
Teachers' Reading Circles.— The teachers'

reading circle movement originated in Ohio
where it was fully established in 1883. It is

designed to furnish a course of reading partly

professional, partly general, under the direction

of the State Teachers' Association in each State.

It is usual for the State associations to appoint

a special board to plan a course of reading from
year to year, to select the books, and provide

examinations on the courses. In connection

with this work local classes or circles are

formed for carrying on the course. The effi-

ciency of this work naturally varies widely in

different States, but is generally conceded to

have done much good in arousing interest in the

better culture of teachers and in organizing

courses of reading.

Summer Schools and University Extension.
•— Neither of these educational agencies was de-

signed solely for teachers, but they have been
so largely taken advantage of by teachers for

the improvement of their professional work that

they may fairly be included among the means of
training teachers. Among summer schools,

though the majority are general in character

often including pedagogical courses in their cur-

riculum, some are established especially for

teachers and offer mostly professional courses,

courses in methods, etc., though including also

academic subjects. (See Summer Schools;
Summer School of the South ; etc.) The uni-

versity extension lectures as a rule take no ac-

count of teachers as teachers ; but teachers are
generally prominent on local committees and in

classes, and sometimes pedagogical courses are

included in extension programmes. See Uni-
versity Extension ; Study of Education.

Teaching of the Twelve Apostles, a part
of the Apostolic Constitutions (q.v.) enunciat-
ing principles of Christian faith and practice. It

was first (1S73) discovered by Bryennius, met-
ropolitan of Nicomedia, in a manuscript of the
nth century, and was published in 1875; since
which it has been the occasion of much discus-

sion. Consult: Harnack, 'Texte und Unter-
suchungen zur Altchristlichen Litteratur*

(1886); Schaff, 'The Teaching of the Twelve
Apostles' (1885).

Teak, a large, verbenaceous forest tree
{Tectona grandis), native to southern Asia, and
to the Malayan Islands, which furnishes the val-

uable lumber known also as teak. The heart-

wood is golden-brown in hue, when first cut,

but when aged darkens to the tint of black wal-
nut. It is very durable, examples in housetimbers
having already survived for hundreds of years,

is straight in grain and easily worked. It takes
a high polish, and if properly seasoned will not
warp or split. Teak is used for house-building,
furniture, and wood-carving, and is one of the

most valuable woods for ship-building, especially

for decking and for backing the metal plates of
iron-clads, since it contains a resinous oil, which
prevents it from corroding iron ; it is also in

demand for car-wheels, gun-carriages, railway
ties and engineering works. Although the nat-
ural supply of teak, throughout its range, was
great, as it occurred in mixed forests, most
luxuriantly in Burma, and adjacent regions, it

was rapidly disappearing on account of the un-
ceasing demand and lack of re-planting. Great
Britain has checked this waste by efficient pro-
tection and forest-administration in its Indian
and Burmese dominions. The timber is mostly
consumed in India. The tree is not usually
found in pure forests, but mixed with bamboo,
which it overtops, and which seems necessary for

its growth. It requires a light soil with good
sub-drainage. The leaves, which are nearly 10

inches long, and resemble those of the tobacco,
are somewhat drooping and coriaceous, and ap-
pear as soon as the rainy season opens. They
yield a red dye. Teak trees may easily be dis-

tinguished for some time during the rains, by
their broad terminal panicles of flowers, which
are small, white and fragrant, on slender branch-
lets. The seeds are oily, in a hard nut covered
with a felt of matted hairs, and further enclosed
in an enlarged membranous calyx. These feath-

ery panicles render the tree again conspicuous
during the dry season, when it is leafless. The
seeds are plentiful, and would soon restore the

forests, were it not for the forest-fires, raging
just about the time when the nuts are falling.

Many of the seeds, however, are washed down
by the first heavy rains of the monsoon, into the
valleys, where the trees are principally found.

Although many logs of teak have cracks or hol-

lows running up through the centre from the
butt, that are probably caused by the fires, the

market value of the teak, which is greater than
that of any other wood except maliogany, de-

pends upon the regular cylindrical shape of the

log. This should be without knots or other ir-

regularities, and great care is taken in the plan-

tations to rid the trees of creepers which, by their

clinging habit, distort the trunks. Teak trees

may reach a height of from 100 to 150 feet and
a circumference of from 20 to 25 feet ; to attain

the latter girth, a tree grown under natural con-
ditions must have lived at least 100 years. In
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tlie plantations Rrnwth is quicker. To get these

great logs out of the Burmese forests to the coast

it is necessary to raft them down the rivers,

but, since green teak will not float, and if felled

to dry on the ground, the result is uneven sea-

soning, and the lumber still does not float readily,

the old Burmese nietliod of drying the wood
when standing is still the best available. This
is done by girdling, a broad annular strip of bark
and sapwocd, is taken ofT, completely encircling

the trunk, and the cuts striking down quite into

the heart wood. The supply of sap of the upper
portion of the tree is of course entirely cut off,

and the tree dies above the girdle. It stands in

that condition for two or three years, according
to its size, seasoning evenly and completely, being
exposed to the weather on all sides. The logs
will then float easily, and are sent down the
water-ways, sometimes one by one, until they
reach a river large enough for them to be formed
into a raft. When they reach the lumber yards,

elephants are often employed to move the teak
about, and stack up the logs.

Teal, a small fresh-water wild duck of the
genus Qticrqucdula, Nctlion, or some closely re-

lated genus, many species of which occur in
various parts of the world. The three North
American species are the blue-winged (Q. dis-

cors), the cinnamon (Q. cyaiwj^tcra), and the
green-winged {Ncttion carolincnsis). The first

and last are of common occurrence all over the
continent and breed in suitable places through-
out the northern United States and Canada. The
males are noted for their brilliance of plumage,
as compared with the sober dress of the little

females ; hence almost any small and gaudy duck
is likely to be called a teal in the books of un-
scientific sportsmen and travelers.

Tears. See Eye.

Tears of Saint Lawrence. See Meteors.

Tea'sel, any member of the genus Dipsacus,
botanically not far removed from the campan-
ulas. They are tall, rough, hairy or prickly
herbs, the most important species being the
fuller's teasel (D. fullonum), a stout, bieiuiial,

with sessile, lanceolate to pinnatifid leaves,

which are opposite and often connate. The pale-
lilac, tubular flowers are gathered into dense,
terminal, oblong heads, subtended by an invol-
ucre, and many-bracted. The flowers open, a
few at a time, in horizontal zones. Both bracts
and involucre are rigid and tipped with spines
the latter being hooked and remaining in fruit.

They are then brown and thickly set, radiating
from every side of the head, become cylindrical,

and are very suitable for raising the nap upon
woolen cloths, or "teazing" them. The heads are
fixed for this purpose around the circumference
of a broad wheel, or on flat cards. This teasel

is cultivated, and is suspected to be only a
variety of the wild D. sylvcstris, which differs

chiefly in the spines of the bracts, which are
straight.

Teche, tesh. Bayou, in the southern part of
Louisiana, a small tide-water channel, west of
Grand Lake, which flows generally south by east
into .\tchafalaya Bay. It was once the outlet, or
the main channel, by whicli the Red River dis-

charged its waters into the Gulf of Mexico.
The land through which the Bayou Teche now
flows has been formed from the sediment brought
down by the rivers and by the overflows. It

contains some of the richest soils of the State.

On it are raised large quantities of cotton, sugar-
cane, and rice. The Teche is navigable to Saint
Martinsville, about lOO miles, and above that
point for small boats, when there is high water.

Technical Education. Technical education
in the United States was first made possible by
the munificence of a private citizen— Stephen
Van Rensselaer— who, at the time, was inter-

ested in a canal project to connect the Hudson
River with the Great Lakes. He had caused
a geological survey to be made ; and one of the
results of this effort was to demonstrate the
country's need of technically trained men. Out
of this need, supplemented by his generous wis-
dom, in 1824 the famous Rensselaer Polytechnic
Institute (q.v.), Troy, N. Y., came into exist-

ence. It was the first school of engineering to
be established in an English-speaking land, and
it met a boundless opportunity. The work of
this school embraces civil, mechanical, and elec-

trical engineering and railroad construction.
Among its graduates are numbered 60 presi-

dents ; 185 vice-presidents, managers, and super-
intendents ; and 100 chief engineers of railroad
companies, steel and iron works, bridge com-
panies, waterworks, electrical companies, mining
companies, sewerage systems, canals, etc.

About 1846 the universities took up the matter
of technical education, and the Sheffield Scien-
tific School (q.v.) was founded at Yale in 1847.
This institution is devoted to instruction and re-

searches in mathematical, physical, and natural
sciences, with special reference to the promotion
and diffusion of scientific intelligence. In 1847
the Lawrence Scientific School (q.v.) was
founded by the corporation and overseers of
Harvard L'niversity, and it was opened to stu-
dents in 1848. "The esssential peculiarity of this

school is that the instruction provided for its

students is arranged in groups of definitely re-
quired programmes of four-year courses which
are intended to afford the training necessary for
one of the scientific professions — engineering,
mining, architecture, chemistry, biology, geology,
etc." At first the Sheffield and Lawrence Schools
were more devoted to science than to technical
training, though they have now partaken more
of the character of schools of engineering. The
Chandler Scientific School at Dartmouth Col-
lege was founded in 1852. The work of the
technical schools associated with the universities
and colleges has been of excellent character,
and their graduates have taken high rank among
professional men.

In the United States, technical education re-

ceived its strongest impetus in the passing of
the Morrell Act in 1862, by which large land
grants were given to the States for the founding
of colleges of agriculture and mechanical arts.

Institutions founded under this act have received
from the Federal Government in the aggregate
more than $16,000,000. Probably not more than
half of these institutions have special courses in

the various branches of engineering— the gov-
ernment aid having been utilized to a great ex-
tent in the promotion of agricultural education.
Among the more prominent of these State insti-

tutions noted for the excellence of their techni-
cal courses, may he mentioned Purdue Univer-
sity, Lafayette, Ind. ; Cornell University, Ithaca,
N. Y., and the State Universities of Ohio, Wis-
consin, Illinois, Michigan, and California. In all
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courses of study in these institutions, the instruc-

tion is both theoretical and practical. "The
usual method of text-book recitation is em-
ployed ; but the student is also required to put
into practice, as far as possible, the instruction
that he receives. The student in mechanical en-

gineering not only studies the theory of the
construction and operation of machinery, but in

the drawing room and the shop, he also designs,

builds, and operates machines. In civil engineering
the class-room is supplemented by field work
and by the designing of bridges, railways, water-
works, etc." In electrical engineering, a large

amount of laboratory practice in the measuring
and manipulating of electric currents, as well

as the designing and testing of machinery accom-
panies the studies of the class-room. The com-
bination of the practical and theoretical charac-
terizes all the courses of these institutions. As
stated, the institutions not having State aid were
led from the first by the Rensselaer Polytechnic
Institute established in 1824. This pioneer work
has been nobly succeeded by larger endowments.
The foundation of the Massachusetts Institute

of Technology was laid in a memorial prepared
by Prof. William Barton Rogers and presented
to the legislature of the commonwealth in i860.

A deserved eminence has always belonged to

this educational enterprise. In the memorial
the proposed school was described as a "Poly-
technic College furnishing a complete system of

industrial education, supplementary to the gen-
eral training of other institutions, and fitted to

equip its students with every scientific and tech-

nical principle applied to the industrial pursuits

of the age." The Civil War led to the post-

ponement of the opening of the School of Indus-
trial Science, but the Society of Arts began its

meetings in December 1862. The regular courses

of instruction in the School of Industrial Science

began in October 1865. At the close of the Civil

War, the importance and value of technical ed-

ucation had been fully demonstrated. The at-

tention of the country was drawn to its signifi-

cance, and public-spirited citizens gave of their

wealth to found endowed technical schools. The
Worcester Polytechnic Institute, Worcester,

Mass., was founded by John Boynton, and was
opened for the reception of students in 1868.

This institution offered courses designed to meet
the wants of those who wished to become me-
chanical, civil, or electrical engineers, or chemists.

Recognizing the use of workshops as furnish-

ing a highly important part of the students'

training, the Worcester Polytechnic Institute was
the first technical school to add such shops to its

equipment. In 1865 Asa Packer gave a large

bequest to establish an educational institution in

the Lehigh Valley. On this foundation rose

Lehigh University, an institution providing
courses in civil, mechanical, metallurgical, min-
ing, electrical, and chemical engineering, and all

needful collateral studies. Edward A. Stevens,

in his will bearing date IS April 1867, be-

queathed a block of land and a large sum of

money for the founding of an educational insti-

tution. From this bequest rose the Stevens In-

stitute of Technology at Hoboken, N. J. The
plan of the instruction pursued is such as will

best fit young men of ability for positions of use-

fulness in the branches of mechanical engineer-

ing and other scientific pursuits. The Rose
Polytechnic Institute, Terre Haute, Ind., was

opened in 1883. Since then many institutions

of like character have been established. Pratt
Institute in Brooklyn was founded in 1887, after

many years of investigation of the subject of
technical education by its founder, Charles
Pratt. Drexel Institute, Philadelphia, Pa., was
founded by J. Dre.xel in 1891 for the promotion
of education, art, science, and industry. The
Case School of Applied Science was opened in

Cleveland, Ohio, in 1881. Armour Institute of
Technology, Chicago, was founded by Philip D.
Armour in 1892, and instruction began in the
following year. The courses taught are civil,

mechanical, electrical, chemical, fire protection,

gas engineering, architecture, and all needful
.collateral studies. Both the Case School and the

Armour Institute of Technology have very exten-
sive workshops. A similar endowment and wise
management have given the Lewis Institute,

Chicago, a wide and valued influence. All these

schools belong to the class of institutions that

have had their origin in private endowment.
The Massachusetts Institute of Technology re-

ceives a share of the Congressional aid to Land-
grant colleges. The courses of study in the
technical colleges throughout the United States
e.xtend over four years. Requirements for ad-
mission are much the same as for other institu-

tions of college rank. In recent years, technical

education by correspondence has come rapidly

into prominence, meeting a need in the industrial

world not touched by resident schools. Its prac-

tical results have long been recognized by both
employers and by workmen. Several such cor-

respondence schools are successfully conducted
as private corporations. This service of cor-

respondence instruction to the man otherwise
unable to obtain technical training, is so great as
to make any effort toward the broadening and
enriching of this work very commendable. See
Trade Schools. Frank W. Gunsaulus,

Armour Institute of Technology.

Technology, Schools of. Schools of tech-
nology in the United States are of comparatively
recent date. The earliest was the Rensselaer
Polytechnic Institute of Troy, N. Y. (q.v.),

founded in 1824; then followed the Massachusetts
Institute of Technology, Boston, Mass., 1861

;

the Worcester Polytechnic Institute, Worcester,
Mass., 1868 ; Lehigh University, 1866 ; Stevens
Institute of Technology, 1871 ; and the Case
School of Applied Science, in 1880 (qq.v.).

From that time on the number has increased
rapidly. There are at present 43 institutions in

the United States classed as schools of tech-

nology by the Commissioner of Education.
Among these are privately endowed institutions,

like the Stevens Institute of Technolog>' ; State
institutions, like the Sibley College of Cornell
University ; scientific departments of older uni-

versities, and schools partly industrial, like the
Pratt and the Armour Institutes.

Technical schools in Germany are graded as

(l) elementary industrial schools; (2) secondary
industrial schools; (3) higher polytechnic insti-

tutes. There is no such systematic grading in

the United States. "The tendency is toward
providing all needed forms of education, in-

cluding more or less technical training, in con-
nection with a university. Many of the State

colleges are affording in one institution the

whole range of pure and applied science." The



TECHNOLOGY, SCHOOLS OF

requirements for entrance to most of the tech-

nical schools of the United States are algebra,

plane geometry, English literature, the history of

the United States, French, or German, and a

knowledge of the common English branches.

Some schools require solid geometry, plane trig-

onometry, elementary physics, and chemistry,

and some require Latin, in addition to the above.

The general courses of study pursued are civil

engineering, mechanical engineering, electrical

engineering, mining engineering, architecture,

and chemistry. The length of each course is

usually four years. Marine engineering forms
an additional course in the University of Maine,
University of Michigan, Cornell, Columbia, and
New York Universities. Sanitary engineering is

offered as a course in eleven schools, but in only
two at present, are students reported as enrolled.

Naval architecture is offered as a course in the
Massachusetts Institute of Technology, in Co-
lumbia, New York, and Cornell Universities,

and in the University of Michigan. Railway
engineering is offered as a course in Yale,
Cornell, and Columbia Universities, and in the

Universities of Illinois and Minnesota. Schools
of forestry are connected with Yale, Michigan,
Cornell Universities ; with the University of Ne-
braska, and the Ohio State University. Horticul-
ture is taught in Harvard University, Ohio State
U;iiversity, Iowa State College, and University
of Nebraska. Domestic art, domestic science,

and the fine arts, in addition to steam and ma-
chine design, and applied electricity, are given
prominence in Pratt Institute, Brooklyn, N. Y.
At the Armour Institute, Chicago, 111., type-writ-

ing, music, and domestic art are added to the

usual engineering courses. The two latter

schools are of an individual type.

Schools of Agriculture and Mechanic Arts.—
The pioneers of technical education in the United
States were the privately endowed schools of
technology, but technical education received its

greatest impulse by the *Land Grant Act" and
".Morrill Bill" of Congress from the year 1862 to

i8go. (See Colleges, Land Gr.\nt. ) Under
these acts the Federal Government has given
ij, 000, 000 acres of public lands for the establish-

ment and maintenance of colleges of agriculture

and mechanic arts. The name has not always been
retained ; as acts of State legislatures, and
private benefactions and other causes have led

to a change, or to an affiliation with State in-

stitutions. But as a result, at least one such in-

stitution has been established, and is now in

operation in each State and Territory of the
United States, except Alaska. Of the 65 in-

stitutions that have been organized under these
Acts, 27 are colleges of agriculture and mechanic
arts, and 19 are universities having departments
of agriculture and engineering. Separate institu-

tions for colored students have been established
in eight Southern States, leaving 11 unclassified.

The courses of study pursued in these schools
are agriculture, civil engineering, electrical engi-
neering, chemistry, mining engineering, textile

engineering (in North Carolina and Missis-
sippi); forestry (in Michigan); and horticulture
(in Washington and Virginia). Clemson Agri-
cultural College, in South Carolina, has a full

equipment of cotton machinery for illustrating
the manufacture of yarn and woven fabrics.
Re(iuiremcnts for entrance vary greatly in differ-
ent States. The average standard, as recom-

mended by a committee in 1896 was as follows'.

Physical geography. United States history, arith-

metic, algebra, as far as quadratics, English

grammar and composition, plane geometry, one
foreign language, one natural science, ancient,

general, or English history. While there are

some institutions which have not come up to

this standard of admission, there are others

whose standard is much higher, requiring a

preparation comparable with that of admission to

the highest literary, or scientific universities.

General Statistics.— The number of technical

students in the United States in 1902 was about

30,000, divided as follows : Students in mechan-
ical engineering, 6,363 ; in civil engineering, 4,734 ;

in electrical engineering, 3,293 ; in mining engi-

neering, 1,837; in chemistry, 858; in agriculture,

3,472; in architecture, 358; in sanitary engineer-

ing, 30; in the study of general sciences, 7,393.

Women are reported as attending 27 out of 43
schools of technology. Number of women, 2,462.

Number of men, 16,984. The follow-ing is the list

of schools of technology in the United States in

this same year: Alabama Polytechnic Institute;

Colorado Agricultural College ; Colorado State

School of Mines ; Connecticut Agricultural Col-

lege ; Georgia School of Technology ; Armour
Institute of Technology; Purdue University;

Rose Polytechnic Institute ; Iowa College of Agri-

culture and Meclianic Arts ; Kansas State Agri-

culture College; United States Naval Academy;
Massachusetts Agricultural College ; Massa-
chusetts Institute of Technology ; Worcester
Polytechnic School ; Michigan Agricultural Col-

lege ; Michigan College of Mines ; Mississippi

Agricultural and Mechanical College : Montana
College of .Agriculture and Mechanic .Arts;

Montana State School of Mines ; New Hamp-
shire College of Agriculture and Mechanic Arts;

Stevens Institute of Technology ; New Mexico
College of Agriculture and Mechanic Arts; New
Mexico School of Mines; Clarkson School of

Technology; Rensselaer Polytechnic Institute;

United States Military Academy; Agricultural

and Mechanical College for the Colored Race;
North Carolina College of Agriculture and
Mechanic Arts ; North Dakota Agricultural Col-

lege ; Case School of Applied Science ; Oklahoma
Agricultural and Mechanical College ; Oregon
State Agricultural College; Rhode Island College

of Agriculture and Mechanic Arts ; South Caro-

lina Military Academy; Clemson Agricultural

College; South Dakota Agricultural College;

South Dakota State School of Mines ; Texas
Agricultural and Mechanical College ; Utah Agri-

cultural College; Virginia Agricultural and
Mechanical College; Virginia MiUtary Institute;

Washington Agricultural College. This list,

which is reported by the commissioner of educa-

tion of the United States, does not include a

number of schools affiliated with institutions of

broader scope, and which are properly described
above, as schools of technology; nor those
which combine industrial with technical train-

ing, which latter will be found under another
classification. For detailed information regard-
ing technical education in the United States,

consult Articles in this encyclopedia: Edu-
cation Engineering; Manual Training;
Technical Education; Trade Schools; and
also < Annual Report of the United States Com-
missioner of Education'; 'Report of the United
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States Commissioner of Labor on Trade and
Technical Education' ; 'Annual Reports of the

Society of Alechanical Engineers.' See Trade
Schools. John R. Paddock,
Member American Assn. for Advancement of

Science.

Tecumseh, te-kiim'se, Shawnee chief: b.

near Springfield, Ohio, about 1768; d. 5 Oct.

1813. About 1805 he formed the design of unit-

ing the tribes of Western Indians against the

whites. He claimed that the land-treaties be-

tween individual tribes and the settlers were
void, inasmuch as the land was the common
property of all the tribes and could be alienated

only by unanimous assent. British agents fanned

the dissatisfaction, which was likewise increased

by the ejectment of Indians by speculators.

Gen. W. H. Harrison (q.v.) warned him to dis-

continue his scheme, and held a parley with him
without result near Vincennes, Ind. He was
aided in his plans by a brother, Tenskwatawa,
who was reverenced by the Indians as a prophet.

Tenskwatawa directed the attack at Tippecanoe

(q.v.) 4 Nov. 181 1, though he remained on a hill

during its progress. Tecumseh was not present.

He incited the Creeks in their futile revolt,

joined the British, was made a brigadier-general,

led 2,000 Indians at the siege of Fort Meigs,

commanded the right wing at the Thames, and

was killed there. He possessed great qualities of

leadership. Consult Drake, 'Life of Tecumseh.'

Tecumseh, Mich., village in Lenawee
County ; on the Raisin River, and on the L. S. &
M. S., and the C. J. & M. R.R.'s ; about 30 miles

southeast of Jackson and 12 miles northeast of

Adrian. It is in an agricultural region noted

for its fruit, especially peaches. The chief manu-
factures are flour, furniture, wagons, carriages,

brick, tile, paper, lumber, foundry and machine-

shop products, and dairy products. It has a high

school, graded schools, and a public library. The
two state banks have a combined capital of

$70,000. Pop. (1890) 2,310; (1900) 2,400.

Tecumseh, Neb., city, county-seat of

Johnson County ; on the Big Nemaha River, and
on the Burlington and Missouri River Railroad;

about 50 miles southeast of Lincoln and 60

miles south of Omaha. It is in a rich agricul-

tural region. It is the commercial centre of a

large portion of the county; the chief ship-

ments are grain, live stock, vegetables, and fruit.

The city has eight churches, a high school, four

public school buildings, and a public library.

There are two banks, a national and a state,

with a combined capital of $100,000. Pop. (1890)

1,654; (1900) 2,005.

Tees, tez, a river in northern England,

which rises east of Cross Fell (q.v.) forming

along its entire course the boundary between

Durham and the North Riding of Yorkshire,

passes by Barnard Castle, becomes navigable be-

tween Dalton and Yarm, and, after flowing a dis-

tance of 70 miles, empties into the North Sea

near Stockton, forming the Tees Bay.

Teeth, hard structures developed in the

mouth and adjacent parts of vertebrated animals,

and concerned in the obtaining and mastication

of food and secondarily in a variety of other

functions. "They present," says Owen, "many
varieties as to number, size, form, structure,

position, and mode of attachment, but are prin-

cipally adapted for seizing, tearing, dividing,

oounding, or grinding the food. In some

species they are modified to serve as formidable

weapons of offense and defense ; in others, as

aids in locomotion, means of anchorage, instru-

ments for uprooting or cutting down trees, or
for transport and working of building' materials.

They are characteristic of age and sex ; and in

man they have secondary relations, subservient to

beauty and to speech. Teeth are always inti-

mately related to the food and habits of the

animal, and are therefore highly interesting to

the physiologist ; they form, for the same reason,

important guides to the naturalist in the class-

ification of animals." For further information

as to the development of the varied forms of

teeth in relation to use, see Kinetocenesis.
Teeth are a production of skin, and homolo-

gous with the scales of fishes, and various other

Gardenings of the surface : in some of the fishes

and lower invertebrates there is an insensible

gradation from one to the other. In one large

class, the birds (q.v.), they are now wholly

absent, their functions being performed by the

horny covering of the jaws (bill) or by the giz-

zard, or both; but in the earliest extinct birds

they were present in both jaws, and had a close

resemblance to those of reptiles. Turtles, also,

and many amphibians are toothless ; and in

some of the inferior mammals teeth are present

only as embryonic rudiments, which disappear

before or soon after birth. Many small, sharp

hardened structures in the worms, echinoderms,

mollusks, insects, and other invertebrate animals,

which are more or less concerned in biting, are

popularly spoken of as teeth, but, strictly speak-

ing, should be otherwise designated. In general

the present article will treat of the teeth as

found in the mouth of man and the higher verte-

brates, where they arise from the gum or cover-

ing of the jaw-bones, each rooted in a socket or

sockets of its own formed by the alveolar pro-

cesses of the maxillary bone.

Structure of Teeth.—A tooth begins, early in

embryonic life, by the development from the

mucous membrane of the gum of a group of

modified epithelial cells which dip down into

the substance of the gum and form an organ, the

germ of the tooth, which will furnish the enamel
needed. Below that there next develops a mass
of special tissue which takes the shape of the

future tooth. In due time it begins to calcify

upon the surface, and tliis process proceeds,

downward and inward, until all of the substance

of the papilla has been changed into solid den-

tine except a central cavity which remains filled

with growing tissue (pulp), supplied with blood

and nerves. This dentine is the principal con-

stituent of the greater number of teeth, and is

seen to best advantage in the massive ivory of

the tusks of the elephant and walrus, and con-

sists of an organic basis richly impregnated with

mineral (chiefly phosphate of lime) disposed in

the form of minute tubes, each open at its inner

end and occupied by a fibril of living nutritive

tissue connected with the pulp. In the ordinary

case, these dentinal tubes radiate from the pulp

cavity in a slightly wavy course to the outer

surface. "The hard substance of the tooth is

thus arranged in hollow columns, perpendicular

to the plane of pressure, and a certain elasticity

results from these curves ; they are upright

where the grinding surface of the crown re-

ceives the appulse of the opposing tooth, and

are horizontal where they have to resist the
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pressure of contiguous teeth. The tubuli also

receive tlie plasma transuded from tlie remains

of the vascular pulp, which circulates by an-

astomosing branches of the tubuli through the

dentine, maintaining a sufficient though languid

vitality of the system. The delicate nerve
branches on the pulp's surface convey sensa-

tions of impressions affecting the dentine— sen-

sations of which everj' one has experienced the

acutcness when decay has affected the dentine,

or when mechanical or chemical stimuli have
"set the teeth on edge." When a part of the

primitive vascular pulp from which the dentine

is developed remains permanently uncalcified,

red blood is carried by "vascular canals" into

the substance of the tissue. Such dentine is

called vaso-dentine, and is often combined with
true dentine in the same tooth, as, for example,
in the large incisors of certain rodents, the

tusks of the elephant, and the molars of the e.x-

tinct megatherium. When the cellular basis is

arranged in concentric layers around the vascular
canals, and contains "radiated cells," like those
of bone, this is termed osteo-dentine, and re-

sembles true bone very closely.

While this dentine is developing the tissue

around the tooth-germ is forming a capsule
or wall called the tooth-sac, the inner layer of
which ossifies, forming a bony coat, the crusta
petrosa or cement, on the external surface of

the tooth. It is often found only as a thin

layer on the surface of the root, which develops
downward as the tooth grows, forcing the tooth
upward, through and above the gum ; but soine-

times, as in the molar teeth of the horse, ele-

phant, and mastodon, it is a structure which
plays a very important part covering and filling

in the interstices between the folds of the enamel.
It is much like true bone in its constitution.

Meanwhile the epithelial cells of the super-

ficial layer of the skin over the tooth-germ are

depositing upon the dentine of the upper part
of the tooth, which is to be exposed, an ex-
tremely hard bluish white, translucent, pro-
tective layer, composed of about 96 per cent of

mineral matter, called the enamel, and destined
to resist the wear to which teeth are subjected
in their work. It is the hardest organic sub-
stance known.

Teeth are of various forms, but reducible to

two types, of which the simpler and more primi-
tive is represented on a large scale by the tusk
(incisor) of the elephant or beaver, in which
the pulp retains its conical form and activity, or
is "persistent," and continues to supply dentine
at the base of the tooth, which thus grows
throughout life to compensate for its wearing
away at the tip. These teeth are said to be
"rootless." The other type, exemplified in man,
is called "rooted," and in this case, after the
"crown," or exposed part of the tooth has been
fully formed, the pulp within the "neck," or
that part just beneath the surface of the gum,
begins to fill with dentine, and to form a down-
ward growing pointed mass, the "root" or
"fang," which at last is solid except for a nar-
row central canal in which the contracted re-

mainder of the pulp persists, largely supplied
with nervous filaments from the pair of cranial
nerves. Various intermediate conditions be-
tween these two types exist.

In form teeth vary from a simple spine-like
or conical shape, to many chisel-like or massive

and complicated forms, all of which are de-
termined in the germ, and before the tooth
makes its appearance above the gum or is "cut,"
which in manmials never normally occurs be-
fore birth. This appearance in some, as the
seals, may take place all at once; but in most
cases occurs at intervals, the front teeth usually
showing before the back ones, which sometimes
are not cut (for example, the "wisdom teeth"
in man) until several years later. In man and
higher mammals two sets of teeth are developed

:

the early, milk, or deciduous teeth, and the per-
manent set. Such forms are therefore named
diphyodont ; while those in which one set only
is developed are named monofliyodont. When
more than one set occurs those of the second
are developed in precisely the same place and
manner as the first, except as to certain details

of the enamel germs. The milk or temporary
teeth are gradually displaced from below by the
upward growth of the permanent teeth, the

fangs of the milk-teeth being absorbed, and the

latter falling out as their successors are more
fully developed. This arrangement is adaptive
to the growth of the animal's jaws, among other
advantages. The milk set in man consists of

20 teeth : and numbers four incisors, two canines,

and four premolars or bicuspids in each jaw.
The permanent set includes, in addition to the
foregoing teeth, six true molars in each jaw—
the latter being thus unrepresented in the milk
set. The milk-teeth begin to appear about the
sixth month of life, and continue to be developed
till about the end of the second year. The per-

manent teeth begin to appear about the sixth

year of life, the first being the front molar of

ea;h side, while the last molars or wisdom-
teeth are not usually developed until adult life

has been attained. Alan has thus 32 teeth in his

permanent set— 16 in each jaw.
The incisors or front teeth are single-fanged,

and have chisel-shaped crowns, suitable for bit-

ing. To the incisors succeeds on each side the
single canine tooth, which has also a single root

and a more pointed crown. This is a piercing,
holding or tearing instrument, most highly de-
veloped in the dog (canis) and other beasts of

prey. The fourth and fifth teeth premolars or
bicuspids, derive their latter name from the pres-

ence of two pointed cusps or tubercles on their

crowns. The fourth tooth, or first premolar,
shows a tendency to become double-fanged,
while the fifth, or second premolar, is double-
rooted, and the crowns of both are broad. The
molars— three on each side of each jaw — have
the broadest crowns of all, and possess each
two or three fangs, each growing from a separate
pulp and rooted in its own socket. The sixth

upper molar is the largest tooth of the whole
set. These massive teeth crush or grind the

food, and vary greatly in the character of the

surface of the crown according to the nature of
the food. Thus in the insectivorous mammals,
as the shrews, the crowns are covered with
numerous sharp edges and points which, working
against one another, like shears, as the lower
and upper molars are closed together in chew-
ing, cut up the hard shells of insects into little

pieces fit for swallowing and digestion. Such a

type of crown is called sccodont. Another type,

the bunodont. is seen in the molars of omni-
vorous animals, such as man, monkeys, pigs, etc.,

where the surface of the crown is broad, flat-
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tened, and elevated into rounded tubercles. In

the herbivores the crovi'n is crossed by parallel

ridges, which are greatly varied and compli-

cated, up to the huge molars of the elephant

family; in these cases the ridges are formed by
partition-like infoldings of the enamel and the

interspaces are filled with cement. When such

a tooth wears away at the surface, the different

density of the layers of the substances of which
it is composed— enamel, cement and dentine—
causes them to wear unequally, the hard enainel

ridges projecting beyond the others and thus,

as Flower says, "giving rise to a grinding sur-

face of great mechanical advantage." The pat-

terns of these ridges are characteristic of
species ; and by the changes of pattern which
occur as they wear down, the age of the animal
may often be closely estimated, a fact con-
stantly utilized in the case of horses. This in-

folding of the enamel reached its highest com-
plication in the curious "labyrinthodont" teeth of
the ancient stegocephalian reptiles.

The dentition of any animal is expressed by
a dental formula. That of man runs thus:

2 — 2 I — I 2 — 2 3 — 3
1. ; C :P.M :M =32.

2 — 2 I — I 2 — 2 3 — 3
This means that the incisors (I.) number two on
each side of each jaw — the numbers above the

horizontal line corresponding to the teeth in the

upper jaw, those below the line indicating those

of the lower jaw ; while the further subdivision

of the teeth above and below the line is meant to

indicate the numbers in each side of each jaw
respectively. The other signs and numbers
therefore read that the canines (C), premolars
(P.M.) and molars (M.) number two, four, and
si.x in each jaw; making a total of 2,2 teeth.

Similarly the dental formula of a ruminant
(q.v.) such as the sheep would run thus:

o — o o — o 3^3 3—3
I. :C : P.M : M =32.
3—3 I—

I

3—3 3—3
It is presumed by this notation that each tooth

has its strict homologue, in all kinds of mam-
mals at least; and if any are missing their char-

acter or name may be accurately defined. This
theory encounters difficulties, for example, in

comparing the dentition of marsupials with the
higher mammals ; but it serves conveniently in

the description of ordinary animals.

Among the lower vertebrates teeth appear in

great variety, as to number, form and functional

modifications. Those of fishes and fish-eating

animals as the dolphins, are simple sharp-curved
cones, useful in seizing and holding their slip-

pery prey, which is usually swallowed whole.
In fishes and most reptiles the teeth are usually

attached by ligaments, and shed and renewed,
not once only, as in mammals, but frequently
during the whole course of their lives. In
sharks the teeth are placed in a common groove,
and row after row may be developed in fishes as

the front and older teeth are worn away or
destroyed. Fishes and amphibians may have
teeth in two rows in each jaw, and also

on the back part of the mouth and
on the skull or even on the tongue, gill-

arches {Perch), pharyngeal bones, sides of the
mouth, and in other situations. The lower
vertebrates have the teeth fastened in various
ways to the jaws, and not implanted in sockets
as in man. In reptiles, as a general rule,

the base of the tooth is anchylosed to the bone
which supports it. The completion of a tooth is

soon followed by preparation for its removal and
succession, the faculty of developing new tooth
germs being apparently unlimited in this class.

The teeth of crocodiles grow successively, a new
one arising inside the pulp-cavity of the old one
and displacing it. In many lizards teeth become
anchylosed to the summit of the jaw (acrodont
dentition), or to the outer side of the bone
(pleurodont). Reptilian teeth sometimes un-
dergo great modifications, as in the hinged
poison- fangs of vipers and rattlesnakes (qq.v. ).

Extraordinary modifications among mammals are

seen in the horny pseudo-teeth of the duckbill

,

the entire absence of teeth of some edentates

;

the transitory teeth of the baleen whales, suc-

ceeded by whalebone : the "horn" of the nar-
whal, the tusks of the elephant, walrus, wild
boar, etc., each in relation to peculiar habits.

There is also a close connection between the
articulation or joint of the lower jaw and the

nature of the food used by the animal. Thus, in

purely carnivorous animals, in which the teeth

simply tear and cut the food, no grinding mo-
tion is required, and the jaw is capable only of
a simple hinge-motion in the vertical plane

;

while in herbivorous animals the joint is so
constructed as to allow of extensive sliding and
lateral motion of the lower molar teeth upon
the upper. In man both the form of this articu-

lation and the general character of the teeth

point to an intermediate position in relation to

food, and form a physiological argument for the

mixed diet which general custom has decided

to be most natural to our species.

Diseases of the Teeth.— Decay (caries) is by
far the most common of the diseases which
afl^ect the teeth, and consists in a gradual and
progressive disintegration of the tooth substance.

Among the chief predisposing causes are heredi-

tary defects of quality; imperfect calcification;

pits and grooves in the enamel ; overcrowding
of the teeth, facilitating the retention of particles

of food between them ; constitutional disorders

affecting the digestive organs; and debilitating

causes generally. Dental caries consists in the

decalcification of the teeth by lactic acid gen-
erated in the mouth by fermentation due to

micro-organisms. Decay is rarely met with on
smooth surfaces exposed to the friction of food

and the direct washings of the saliva. It usually

begins in some pit or groove in the enamel or

between the teeth, such points forming a lodg-

ment for the development of the organisms.

Once the enamel has been penetrated the decay
proceeds more rapidly, spreading laterally be-

neath the as yet healthy enamel and toward
the pulp. The more dense the structure of the

tooth the more directly does the decay pene-

trate in the direction of the pulp, though its

process is not so rapid and its tendency to spread

is less. Caries is most common in early life, by
far the greater number of cavities making their

appearance between the ages of 6 and 18. The
treatment of caries can only be undertaken by
the dentist, and varies with the extent and
character of the disease.

Periostitis and Alveolar Abscess.— Periostitis

is an inflammation of the membrane (perios-

teum) which covers the roots of the teeth and
lines their sockets. By far the most common
cause is the presence of a dead nerve, the poison-
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ous products of which cause violent inflamma-

tion at the end of the root. When acute

periostitis has fairly set in, it and its usual ac-

companiment, alveolar abscess, are perhaps the

most painful affections to which the teeth are

subject.

Alveolar abscess may be defined as a sup-
puration around the root or roots of a tooth,

its causes are those of periostitis, which pre-

cedes it, the continuous and throbbing nature of

the pain indicating the formation of matter
(pus) within tlie surrounding bone. The face,

« ith the glands about the neck, swell, and the

glands exhibit tenderness on touch. The pent-

up pus forces its way through the bone to reach
the surface of the gum at the point of least re-

sistance, which is most often opposite the end
of the root or roots (this is popularly known as

a "gum boil"). With the escape of pus there is

a marked abatement in the intensity of the pain,

which generally disappears in a few hours and
the swelling in a few days.

Impaction and Difficult Eruption.— It is not
uncommon to find certain of the temporary teeth

firmly set in the adult jaw, and occupying the

place of the permanent ones. In such cases the

permanent tooth is usually present in the body
of the jaw, but it has been retarded in eruption
by being too deeply imbedded in the bone. Im-
paction may also be due to an abnormal direc-

tion of growth. Such teeth may appear late in

life after all the others are lost, and the bone
overlying them has been absorbed and so ex-
posed them. When these cases do occur they
are responsible for the popular but incorrect

idea of a third set of teeth. An impacted tooth
seldom gives rise to any trouble, unless it be an
upper or lower w'isdom, particularly the latter.

The cutting of these teeth is sometimes accom-
panied by distressing symptoms, which may be
protracted for months or years, unless they are

removed by extraction of the tooth. This con-
dition is usually due to imperfect development
of the jaw. The tooth usually takes its natural
vertical direction, but, being wedged in between
the tooth in front and the ascending portion of
the jaw behind, only a small portion of the
crown is visible. The overlying gum is apt to be
bruised by the occlusion of the opposing tooth in

the upper jaw; inflammation is thereupon set

up, and being maintained by biting may extend
to the surrounding parts. Swallowing becomes
painful and the motion of the jaws restricted.

When it is evident that there is insufficient ac-

commodation in the jaw for the erupting tooth
it sliould be removed.

Inflammation of the gums, though not a dis-

ease of the teeth proper, is one of the most
common causes of their premature loss. It may
arise from constitutional causes— chronic dys-
pepsia, rheumatism or gout •— or from the admin-
istration of such drugs as mercury or iodide of
potassium. Most often, however, it results from
the presence of tartar about the necks of the
teeth, and lack of thorough cleansing. When
due to constitutional causes, their appropriate
remedies are called for : but when due to the
presence of tartar, this deposit should be care-
fully removed.

Toothache.— Other diseases of the teeth are
less commonly suffered, and more obscure. The
advice of a dentist should be sought on sus-
picion that the teeth are in any respect out of

order. An aching tooth is a .symptom of dis-

ease which requires instant attention. When
due to caries with or without simple exposure
of the pulp, the attack is brought on by taking
hot or cold, sweet or acid fluids, and is seldom
of long duration. To aft'ord relief in such cases
as these, gently wash out the cavity with a solu-
tion of carbonate of soda ; then, drying it care-
fully with a piece of cotton-wool, take a very
small pellet of wool dipped in eucalyptus oil and
place it in the bottom of the cavity ; over this

place a piece of cotton wool large enough to fill

the cavity and saturated with the following so-

lution: I dram of mastic in i^ ounces of eau
de Cologne. This should be changed daily.

When the pain is caused by the forming of an
alveolar abscess the tooth will be found insen-

sitive to change of temperature but very sus-

ceptible to pressure. The patient now becomes
feverish, and the pain, which is at first of a
dull heavy character, becomes more intense,

throbbing, and continuous, till pus has been
formed and discharged through the gum. Pro-
vided the tooth is likely to prove useful and the
patient cannot consult a dentist, the gum should
be carefully painted with tincture of iodine, or
the old-fashioned plan of placing a roasted fig

over the root may be resorted to ; at the same
tiiue it is well to give an aperient such as Epsom
salts, followed by a full dose of quinine— 6 to 8
grains for an adult. Great relief follows this

treatment, which is, of course, only temporary.
If an abscess shows signs of pointing on the

gums it may with advantage be lanced. Poul-
tices should never be applied to the face, for heat
tends to draw the pus outward. Abscesses in

connection with the lower wisdoms often as-

sume a very serious character unless cut short by
extraction of the tooth.

Hygienic Care of the Teeth.— Many of the

diseases of the teeth and gums might be pre-
vented or greatly retarded by proper attention

to the cleansing of these organs. The imple-
ments best fitted for this purpose comprise the
quill toothpick, waxed silk thread and brushes,
with suitable powders. The toothpick ought to

be used after every meal, but it should be sup-
plemented by the use, between the teeth, of floss

silk, which will remove deposits accumulating
where contiguous teeth touch. The brush is

used to remove all deposits solid and mucous,
and it gives the teeth a bright and polished ap-

pearance ; its mechanical friction, too, stimulates
the gums to more healthful action. An excel-

lent tooth powder is composed of precipitated

chalk, 2 ounces ; light magnesia, 2 ounces ; oil

of cinnamon, 8 drops ; thymol crystals, 4 grains

;

otto of roses, 10 drops. The teeth should be

brushed twice daily, in the morning and in the

evening. The manner of using the brush is more
important than many people suppose. The gen-
eral method is to brush horizontally, but a mo-
ment's reflection will show that this leaves un
touched the very situations most in need of

cleansing. The brush, used properly, should be
pressed against the teeth and the handle rotated
so as to make the bristles sweep vertically be-

tween and over them; this, coupled with a up-
and-down motion, will thoroughly cleanse the

interspaces : the inner surfaces of the back teeth

are best cleaned in a like manner, while thf

corresponding parts of the upper and lower inci-

sors are effectually reached by a vertical drawing
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iTiovement. The brush should be of medium
texture, and the bristles of unequal length, and
not too closely placed. A hard-and-fast rule

cannot, of course, be laid down for every one to

follow, but in the majority of cases it is advis-

able to use the powder in the morning and a
mouth wash with the brush in the evening.

For the latter purpose the following is good
(especially where a tendency to inflammation ex-

ists) — tannic acid, 4 grains; rose water, I

ounce ; tincture of pyrethrum, J/J dram ; oil of

cinnamon, 10 drops. Over-brushing must be
guarded against as carefully as under-brushing,

lest the gums and the necks of the teeth be in-

jured. During an illness these precautions are

doubly necessary as the corrosive effects of many
medicines are then added to the evil results of a

weakened vitality. The use of a glass tube in

taking medicines that contain mineral acids and
iron IS usually supposed to be a sufficient pre-

caution against the action of such drugs on the

teeth, but this is quite erroneous ; the only sure

preventive being a weak solution of ordinary

baking soda, with which the mouth should be
rinsed after every dose. The choice of a tooth-

powder should be left to the dentist, for many
dentifrices which, no doubt, whiten the teeth, do
so by the action of some agent which is as deadly

to the tooth substance as to the impurities it

is meant to remove.' Charcoal (so much used)

is quite unsuitable because of its gritty nature.

As far as the ordinary individual is concerned,

the use of brush and toothpick is the limit up to

which one can take care of one's own teeth, so

that a thorough examination of the mouth once

or twice a year by a trustworthy professional

man is necessary to check the diseases of the

teeth before they have gone so far as to be irrep-

arable. Especially should this be attended to

in children. It is almost impossible to overrate

the importance of following, at least in the main
if not in detail, the hints given above, for when
we consider that the teeth are placed at the very

gateway of life, it is not surprising that their

neglect should be answerable for many of the

disorders of the system. Surely precaution is

better than cure. See also Dentistry.

Tegner, teng-nar', Esaias, Swedish poet:

b. Kirkerud, Wermland, 1782; d. Wexio, Sma-
land, 1846. He was graduated at the University

of Lund in 1803, became (1812) professor of

Greek literature and member of the Swedish
Academy, was ordained priest, and in 1824 was
appointed bishop of We.xio. As a poet he
struck out a new path in Swedish literature.

His first attempts did not meet with much ac-

ceptance, but at length he came to be regarded

as the greatest poet of Sweden. His poetry is

characterized by inexhaustible wit, rich fancy,

and lively feeling. Among his works are

'Frithiof's Saga,' a species of epic, repeatedly

translated into English; the national song 'The
Gotha Lion' ; and 'The Children of the Lord's

Supper,' translated by Longfellow. His works
were collected and published by Bottiger, his

biographer (1847-50; jubilee ed. 1882-5).

Tegucigalpa, ta-goo-se-gal'pa, Honduras,
the capital of the republic, and of the department
of the same name, situated on the Cliolutcca

River, (io miles northeast of the Gulf of Fonseca.
Its cathedral is the finest building in the country,

and there are besides five other churches, a uni-

versity, and other less pretentious public build-

ings. Gold and silver mines are worked in the

neighborhood, which is also a fertile agricultural

district. Pop. (1898) about 15,000.

Teguexin, te-gek'sin, a lizard. See Teju.

Teheran, teh-e-ran', Persia, (l) Capital of

a province of the same name, at the northeast
and about 66 miles south of the Caspian Sea.

It lies in a low plain, with the lofty ranges of
Elburz and Demavend rising at the north and
east, 20,000 feet being the elevation reached by
the latter volcanic peak. The old fortifications

were demolished and others were completed in

1874. A fine promenade was made on the site

of the old walls and the new fortifications are

much more extensive, enclosing an area of

about 10 miles. The principal streets extend
from the 12 gates to the central bazaar, which
displays a great variety of domestic and foreign

goods. The ark is the principal feature, and is

the name given to the citadel and its enclosures,

chief of which is the handsome palace of the

Shah, with its extensive grounds and fountains.

There are various schools, including a Koran
school and a college conducted by European pro-

fessors. Besides numerous mosques, the build-

ings of the British legation and of other lega-

tions are worthy of notice, and the suburbs lying

at the foot of the Elburz hills, contain many
charming villas resorted to by the wealthier

class in warm weather. The ruins of Rei, in the

vicinity, are among the most remarkable of

Persia. Water supplied to the town by 30
subterranean canals, is brought from the north-

ern slopes, and in 1866 a tramway was con-

structed to Shah Abdul Azim, a place of pil-

grimage south of Teheran, and others were
built connecting various sections of the town.

Gas was first used in 1892, to light the city.

HariJn-el-Raschid was born in the vicinity. The
manufactures include carpets, silks, cotton goods,

and iron-ware. Pop. (est.) 250,000. (2) The
province of Teheran comprises six districts, con-

taining much fine agricultural land and numerous
villages, two of which are held in fief by the

British and Russian governments respectively.

There are fine coal fields in Kasran, and streams
abounding in fish. Veramin District is watered
by the Jajriid River. The chief products are

fruit and grain, wheat, barley and rice. A rail-

way, in course of construction under German
management, passing through Mesopotamia will

connect the Mediterranean with the Black- Sea
and the Gulf of Persia. It furnishes an all-

rail route from Calcutta to the British Channel,

and shortens the distance from Teheran to Con-
stantinople by two weeks. The Anatolian Rail-

way, from Constantinople and Smyrna into the

interior will be incorporated in the new railway

system, as well as the road projected from Haifa

in Palestine on the Mediterranean, to Da-
mascus.

Tehuantepec, ta-wan-ta-pek'. City of, sit-

uated in the state of Oaxaca, Mexico, 18 miles

from the Pacific Ocean, is the centre of a fertile

and productive country, in which coffee, sugar

and other tropical products are largely grown.

It has a considerable trade in cattle which are

raised on adjacent lands. The city is an im-

portant station of the new intcr-oceanic railway.

Pop. about 18,000, including a large number of

persons of Indian extraction.
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Tehuantepec, Isthmus of, comprises that
section of the Republic of Mexico, within the

states of Vera Cruz and Oaxaca, where the

Gulf of Mexico and the Pacific Ocean approach
nearest one anotlier, tlie distance from the mouth
of the Coatzacoalcos River, on tlie east, to the

port of Salina Cruz, on the west, being 1431/2

miles. This point is one of the rare instances

where a depression exists in that vast chain of
mountains which extends from north to south
along the western shores of both American con-
tinents. At Tarifa, the lowest point of the sum-
mit level, the altitude is but 754 feet above the
sea. Cortes, searching for a safe harbor for

his ships, discovered the Coatzacoalcos River,
wide and deep where it empties into the Gulf,
and pronounced it the finest in Mexico. In-

formed of the narrow strip separating the two
oceans, the conqueror was evidently impressed
and at once grasped the idea of inter-oceanic
communication at this point. With prophetic in-

sight and influenced by the enormous advan-
tages which were certain to result to the isthmus
by the construction of a ship canal, Cortes lo-

cated a vast land grant, presented by his sover-
eign, in close proximity, and chose for a title,

"Marquis of Tehuantepec." His successors
caused superficial surveys of the route to be
made and were convinced that no serious ob-
stacles prevented building a ship canal and, con-
sidering the diminutive proportions of vessels at

that period, the enterprise was well within the
engineering capacity of the l6th century. It

was proposed to employ slave, native, labor in its

construction. Political and strategic considera-
tions prevented the Spanish government from
ever encouraging the enterprise. When Mexico
became independent it was too much engaged in

restoring order to give attention to internal im-
provements, and it was not until 1842 that a
concession for opening a line of communication
by canal or railway, or both, was granted to
Don Jose de Garay, a citizen of that country.

Accurate surveys were made, and a practicable

route selected, but, for lack of financial en-
couragement, the concession was afterward sur-

rendered. Until 1852 capitalists of the United
States betrayed no special interest in the enter-

prise, but when the permanent development of
California and Oregon was assured, the im-
portance of more rapid communication between
the East and West was quickly realized. In that

year the Barnard and Williams expedition was
despatched to the isthmus to survey a route for

an inter-oceanic railway. These explorers made
very careful surveys of the entire route and
pronounced the enterprise perfectly feasible, but
were subsequently ordered out of the country,
the introduction of American capital not being
encouraged by the Mexican government, so soon
after the war between the two countries. In
1871 the expedition under Commodore Shufeldt
was despatched to the isthmus by the United
States government to make a final survey and
finally determine whether a ship canal could be
built over the route or not. The result of the
survey was a decision that a ship canal, capacious
enough for modern vessels, was not practicable
owing to insufficient water supply for the upper
levels. This expedition also reported adversely
to the lagoons, which indent the western coast
and were considered the natural location for a
terminal harbor, on account of certain unfavor-

Vol. ls-3

able physical conditions there existing. A new
location for a terminal was chosen at Salina
Cruz, a few miles westward of the mouth of
Tehuantepec River, where greater depth of water
was afforded, as well as more complete shelter
from the prevailing winds.

Henceforward all projects for building a ship
canal over the Isthmus of Tehuantepec were
abandoned, but the ^lexican government readily
granted concession after concession to parties,
mostly Americans, to construct railways; but
owing to powerful influences every attempt was
frustrated, and the liberal grants suffered to
lapse or were withdrawn.

The Eads Ship Kaihvay.— In 1883 James B.
Eads, a distinguished engineer, conceived a plan
for the construction of a railway over the
isthmus by which vessels of the largest dimen-
sions could be transported by rail at a speed of
10 miles an hour. The details contemplated the
deepening of the Coatzacoalcos River for a dis-
tance of 20 miles to the town of Minatitlan,
which was to be the eastern terminus. The
western terminus was to be at Salina Cruz. At
these points giant pontoon docks were to be lo-
cated, and three lines of railway of standard
gauge connected the two points. As a vessel
sailed into the pontoons it rested upon a railway
carriage, secured from all strain by ingeniously
contrived supports. Raised to the level of the
tracks the carriage was connected to three power-
ful locomotives, and with its load carried across
the isthmus and deposited into the sea at the
other terminal. The length of the railway was
to be 165 miles with a very substantial roadbed
and with not greater than 20 mile curves.
Where abrupt curves existed, they were to be
avoided by turntables at five different points.
Vessels in transit were thus always in a straight
line. The plan after being subjected to much
criticism was at last endorsed by the highest
engineering authority in the world, and would
probably have been built but for the death of
its projector in 1887. Its cost was estimated at
$75,000,000. Mexico granted 1,000,000 acres of
public land in its aid. Thus for three and a
half centuries every plan conceived for the at-
tainment of communication over the isthmus
having failed, Mexico determined upon the con-
struction of the railway as a great national work
and after an expenditure of $19,181,173, the rails

were laid and travel attempted in 1893. 'Phe
length is 192.42 miles and it extends from the
mouth of the Coatzacoalcos River to the Pacific
port of Salina Cruz. As a great inter-oceanic
route, provided with all the facilities for first-

class travel and carriage the railway was still

far from complete. At both terminals, only ves-
sels of the lightest draft could gain access. Har-
bor improvements of great magnitude were re-
quired. Subsequently a contract was let to an
English firm which provided for its almost com-
plete reconstruction by which the roadbed is to
be made more substantial, the curves lessened
and the equipment improved. The harbor at
the Coatzacoalcos River is being deepened and
the bar, which formerly had but 14 feet of water,
will eventually allow vessels draw'ing 30 feet to
enter it. A substantial jetty will maintain its

depth. At Salina Cruz the harbor improvements
are on even greater scale than at the eastern
terminus, hut when completed vessels of any size

can land direct at docks, and allow^ freight and
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passengers to be loaded in cars in waiting at

the side. It is believed the Tehuantepec railway

will be opened to the world's travel in 1906. By
this route the saving in distance, over that via

Cape Horn, between New York and San Fran-

cisco is 10,797 rniles. From Liverpool to Hong
Kong 5.353 miles are saved. From New Or-
leans to San Francisco 8,250 miles.

Enos Brown,
Staff Correspondent 'Scientific American,' San

Francisco.

Teixeira de Mattes, ta-sha'ra da niat'tos,

Alexander Louis, English journalist and
translator: b. Amsterdam, Holland, 9 April

1865. He settled in England in 1874, was
educated at Beaumont College, Old Wind-
sor and entered journalism. He has been en-

gaged as correspondent and as associate editor

on various periodicals, and has published trans-

lations of Melati van Java's 'Resident's Daugh-
ter' ; Zola's <Curee'; 'Memoirs of Chateau-
briand'; and of the plays: Zola's *Therese';

Josine Holland's <Leida' ; 'The Cradle' (from
the Flemish) ; etc.

Teju, or Teguexin, a large lizard {Tupin-

ambis teguexin), inhabiting tropical America.

The upper parts are deep-black, mottled with

green and yellow; the sides show two rows of

white spots ; and the under parts are yellow,

marked with black stripes. A full-grown speci-

men may be three feet in length, mostly tail.

These lizards frequent forests and plantations,

are carnivorous, and their strength and speed

enable them to catch a great variety of animals,

including barnyard chickens and eggs. They are

consequently hunted, not only as pests, but be-

cause they are themselves good to eat. They
dwell in burrows, lay hard-shelled eggs in the

ground, and defend themselves by vigorous lash-

ing of the tail. Their general resemblance to

the Egyptian Varanus gives them the borrowed
name "salvator" in some places. This lizard

represents an American family, the Tejidic, with

long forked tongues largely covered with scale-

like papilla. The teeth are solid and implanted

almost on the edge of the jaw, and are therefore

intermediate between acrodont and pleurodont.

The body is covered with small scales (osteo-

derms are absent) or the skin may be simply

granular above; the under surface is covered

with larger scales, generally arranged in trans-

verse rows. "This large family," says Gadow,
"which comprises nearly 40 genera with more
than 100 species, exhibits great diversity of form.

Some are inhabitants of forests and are arboreal,

while others are strictly terrestrial, preferring

hot and sandy plains, or they dwell below the

surface and are transformed into almost limbless

and blindworm-shaped creatures." Representa-

tives of the family are spread from Te.xas and
Utah to the borders of Patagonia.

Tekeli, tek'e-li, or Tokoly, te'kel-yi, Em-
merich, Count of, Hungarian noble: b. about
the middle of the 17th century; d. Nicomedia,
Asia Minor, 1705. His father had headed an
insurrectionary movement against Austria, and
he himself was chosen by the Hungarians in

1678 their commander-in-chief. He broke into

Upper Hungarj', captured several fortresses and
towns, devastated Moravia, and penetrated into

Upper Austria. The emperor consented to

redress several grievances at the Diet of Oeden-

burg (1681) ; but the insurgents were not satis-

tied, and refused to lay down their arms. Tekeli

now put himself under the protection of the

Sultan ^lohammed lY., by whom he was de-

clared king of Hungary. A war between the

emperor and the Porte ensued in which the

Turks advanced (1683) as far as Vienna, but
were totally defeated before that city by John
Sobieski. king of Poland (12 Sept. 1683). The
count continued the war, but without success.

He fell under the suspicion of the Turks, who
sent him a prisoner to Adrianople (1685).
Meanwhile his wife was besieged by the Aus-
trians in the castle of Munkacs, where she held

out for three years, until she was compelled by
famine to surrender (January 1688). The
Turks discovered the groundlessness of their

suspicions of Tekeli, and he once more received

the support of the sultan, who designated him
prince of Transylvania. He penetrated into that

country, and routed the imperial general (i6go) ;

but in the same year he was compelled by Louis,

margrave of Baden, to retire. He continued in

all the struggles between Austria and Turkey
till 1697, when the Peace of Carlovitz was con-

cluded, in which Turkey renounced the cause of

the Hungarians. Tekeli then retired to the do-

minions of the sultan, who conferred upon him
several estates, with the title of prince of Wid-
din.

Tel-el-Amarna, tel-el-ii-miir'na, Egypt, a

group of ruins on the east bank of the Nile

about 150 miles south of Cairo. It contains

remnants of tombs and of a palace of Amen-
ophis IV. A number of cuneiform tablets have

also been found, containing diplomatic corre-

spondence between Amenophis and the kings of

Babylonia and Assyria.

Tel-el-Kebir, tel-el-ke-ber', Egypt, a vil-

lage situated about 45 miles northeast of Cairo.

Here the Egyptian army under Arabi Pasha suf-

fered a severe defeat at the hands of the British

under Wolseley, 13 Sept. 1882.

Telau'tograph, an instrument for the in-

stantaneous transmission of a facsimile copy of

writing or pen drawing. Telautograph was the

name given by Elisba Gray, who invented tiie

apparatus to his particular form, but it has been

extended to cover varieties of machines having

the same purpose. In Gray's apparatus the

transmitting pen is connected by cords to

mechanism by means of which the motions of

the pen cause a pulsatory current to pass into

two telegraph wires. These pulsatory currents

produce rapid pulsatory motion of the armature
of a system of electro-magnets by means of

which the receiving pen is caused to follow the

motions of the transmitter. Another electro-

magnetic arrangement lifts the receiving pen off

of the paper at the end of each line, while still

another moves the paper forward to receive the

next line from the pen. This apparatus can be

used on the same wires as a telephone without

disturbing the use of the latter, does not require

an operator at the receiving end, and intercep-

tion of the message by wire tapping is impos-

sible.

In a modified form of telautograph known
as the telechirograph. invented by Gruhn, a rad-

ically different receiving apparatus is used. The
transmitted currents influence two electro-mag-

nets which in turn cause a small concave mirror

to move; a light ray from a small incandescent
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lamp falls upon the mirror whence it is re-

llected to a sheet of sensitized paper. The mir-

ror is attached by means of cement to a small

iron plate in the form of a triangle, one corner

of which rests upon a set screw upon which the

mirror can oscillate. Beneath the two other

corners extend two armatures subjected to the

attraction of the electro-magnets. These arma-
tures undergo oscillations corresponding to the

component movements of the transmitting pen-

cil ; they are carried by flat springs, and the os-

cillations are given to the iron plate and, of

course, to the mirror fastened to it. Before the

message can be delivered the receiving sheet

must be developed : the apparatus for this is

simple ; when the message is completed a small

electric motor operated by an independent bat-

tery in the receiving room is set in motion ; this

motor works a train of wheels or rollers which
draw the portion of the film written upon by the

liglit ray through a developing bath and out
again through a pair of rubber drying rolls.

The completed message is delivered in less than

35 seconds aftef the transmitting operator has
placed his pencil in its rest.

Telechirograph. See rTEL.vuTOGR.^pii.

Tel'edu, a badger (Mydaus iiwiici'ps) of

Java, which is skunk-like in its habits, and in

the copious and far-reaching vileness of the se-

cretion in its anal glands.

Teleg'ony, the inlieritance by offspring of
the characteristics of some previous mate of one
or both parents. That such inheritances existed

has long been the belief of breeders of live-

stock, who spoke of the phenomenon as "throw-
ing back." It was alleged that it might arise

from a case where the dam had been previously
crossed with a male of different characteristics;

or from a cross with a sire which had previously
been mated with a different female. Breeders
ascribed the results to "infection" of the parent,
and have taken extraordinary pains to avoid
it by great care in mating where they were anx-
ious to preserve a particular strain. Until about
1890 scientific men generally lent their support
to this thesis, although Weismann long ago ex-
pressed serious doubts. About 1S95 Ewart be-
gan a series of careful experiments at Penicuik,
near Edinburgh, Scotland, and certain others
were undertaken in Germany and Brazil, the
outcome of which was to show that the phenom-
ena noticed were evidences of atavism, or rever-
sion or variation, and that no such a thing as
telegony existed. See Heredity.

Telegraphy. The word telegraph is de-
rived from the Greek, tele, "afar ofif," and
graph, "to write." In the modern practice of
telegraphy, however, the term has a wider
meaning and is used to signify any means
by which intelligence is transmitted to a
distance by signs or sounds. In this sense
the word would also include the transmission
of speech electrically to a distance, but inas-
much as that highly important art possesses
its own appellation (telephony) such a use of
the word is unnecessary.
From remotest times methods of com-

municating intelligence to a distance have
been employed for purposes of war and de-
fense. The Greeks were perhaps the first to
adopt systematic methods of telegraphing,
and a description of a telegraph system that

was employed 300 B.C. is to be found in the
writings of the Greek General Polybius.

Polybius Tclegraf'h.— The operation of

this system was as follows: At each statioti

there were two walls about seven feet in

length and about six feet in height, separated
by a space of three feet. At night one or
more torches, as desired, but not exceeding
five in all, were placed on top of the wari.<;,

and certain combinations of the torches rep-

resented the letters of the Greek alphabet.

-\ tablet showing the combinations of torches
for the various letters was provided at each
station. For instance, two torches on the
right-hand wall and three on the left wall
w'ould represent the letter H. Five torches

on the right wall and four on the left, Y, and
so on. When it was desired to signal a sta-

tion, two torches were set on a wall, which
signal was answered by a similar arrange-
ment of torches at the other station. The
iiperator then proceeded to spell out his

message by placing the torches in the re-

quired combinations, one letter at a time.

When not in use for signaling the torches
were placed behind the walls. The tablet

mentioned was divided into five vertical and
five horizontal rows of squares, each letter

of the alphabet being allotted a certain

square, beginning at the upper left-hand

corner with h. and running horizontally
across the tablet, .^ny letter could thus be
found by giving the number of vertical and
horizontal rows at the intersection of which
was the square allotted to that letter. For
instance, the letter Y would be at the inter-

section of the fourth horizontal and the fifth

vertical rows. The code thus formed, in a

more or less modified form, is in use to-day
by the military departments of various coun-
tries as a means of telegraphing maps of a
locality. For this purpose the map is drawn
nn a sheet of properly squared paper of

which there are duplicates at each station.

The outlines of the map are indicated by
sending by telegraph or telephone the num-
bered vertical and horizontal rows of squares
intersected bv the lines of the map.

Fire and Smoke Signals.— The use of fires

by night and smoke by day has long been
practiced by even the most uncivilized races,

as a means of communicating intelligence to

a distance. In numerous places in this coun-
try there still remain evidences of this prac-
tice by the aborigines, in the shape fif

mounds on hill tops and other points of ad-
vantage, on which the accumulated ashes of
beacon fires of bygone years may be found
beneath the roots of trees of gigantic size.

In the country between Chillicothe and
Columbus, Ohio, for instance, may be traced
over 20 such mounds, so related to one an-
other that if all the trees were removed fire

signals might be transmitted from one end
of the valley to the other in a few minutes.
To this day the Indians of North America
practice this method of signaling the ap-
proach of enemies in their territory; and up
to within a comparatively short time beacon
fires were the most favored methods of sig-

naling the approach of an enemy in Great
Britain and other parts of Europe.
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Scmat'horc Systems.— It may in truth be
said that it was not until the end of the i8th
century that any comprehensive plan of sig-

naling was employed in Europe or in this

country. The plan then introduced was that
known as the Chappe semaphore system of
signaling. This semaphore resembled the
semaphore so common on all railways to-day,
consisting of an upright post, on the top of
which movable arms or blades are pivoted,
but in the Chappe semaphore the arms were
arranged quite difterently from those of the
ordinary railroad device. Thus the cross-
arm on the top of the post was 14 feet in

length, and at each end of this arm a shorter
arm was pivoted at right angles to the longer
arm. By a system of ropes and pulleys these
arms could be manipulated by the operator
and placed in many different positions, cer-

tain positions of the arms representing given
letters of the alphabet. Hence by appropri-
ately placing the arms, the manipulator could
spell out words and messages which an
operator at a distant station could read and,
if necessary, retransmit to another station
further on. These semaphores were placed
on substantial stone towers at distances apart
ranging from 6 to 10 miles, and their use
spread rapidly throughout Europe. In France,
Germany and Russia especially the system
was widely used. For example, a string of
220 semaphore towers, extending from the
Prussian frontier to St. Petersburg, via War-
saw, a distance of over 1,200 miles, and em-
ploying over 1,300 operators was erected at
great expense. In Prussia also a line of
semaphore stations from Berlin to Treves,
via Potsdam, Magdeburg, Cologne and
Coblentz. was established in 1832, at a cost
of 170,000 thalers. In France there was a
semaphore line from Paris to Toulon, 47s
miles apart, and requiring 120 stations.

The transmission of signals by semaphore
systems was necessarily slow (about one
signal per minute), inasmuch as each signal
was verified by the receiving station before
another was transmitted. The time taken in

transmitting a signal or letter from Paris to
Toulon was, however, comparatively speedy,
namely, 10 to 12 minutes.

Many of these lines of semaphore stations
had been scarcely well established when
they were supplanted by electric telegraph
systems.

Semaphore signaling is, however, still use-
fully employed in some countries for com-
municating from ship to shore, between
coast-guard stations, at rifle ranges, etc. One
plan of this kind consists in the use of two
small flags, one held in each hand. The flags

are about t8 inches square, the staff is about
3 feet in length. The letters of the alphabet
are represented by the positions in which the
flags or the arms are held. For instance,
R is indicated by holding the two flags at

arm's length at richt angles to the body;
the letter V, by holding the right hand flag

at arm's length at a right angle to the body,
the other flag being out of service, or in
front of the body. The letters from A to G
are represented by one flag on the right side

of the body, the position of the flag or arm

varying 45° of a circle for each of said let-

ters, beginning with A, for which letter the
flag is held in the right hand, the arm point-
ing to the ground at an angle of 45° from the
body; for B the right arm is held at a right
angle to the body, as stated, and so on.
With the aid of a telescope, signals may be
transmitted by this method to a distance of
three miles in fair weather. Messages may
also be read by the use of the arms alone,
employing the same alphabet, in which case
this is termed the human semaphore.

Electric Telegraph Systems.— Although up
to 1852 a number of visual systems of teleg-
raphy, such as the semaphore system, were,
as stated, in quite extensive use, electricity

had been utilized experimentally long prior
to that date for purposes of telegraphy, but
its growth in this direction was slow and the
scepticism with which its commercial utility

was at first regarded is evidenced by the ex-
tensive establishment of semaphore stations,
just mentioned, long after the possibility of
electric telegraphy had been more or less
clearly indicated.

In 1774, Lesage of Geneva constructed an
electric telegraph system which employed in

its operation 24 line wires, one for each let-

ter of the alphabet. At the terminal of each
wire pith balls were suitably suspended, and,
taking advantage of the well-known repellant
effect that follows the similar electrification
of such light substances, Lesage, by the use
of frictional electricity applied to the wires,
transmitted intelligible signals over them. In
1815 Francis Ronalds of England improved
on this arrangement. A revolving dial, op-
erated by clock-work, was employed at each
end of a wire. The dials rotated synchro-
nously. A notch was cut in each dial, behind
which the letters of the alphabet were placed
in a circle, so that as the dial revolved one
letter at a time was seen through the notch.
Pith balls were electrically connected at each
end of the wire. At a given signal the dials

were set in rotation and as the notch arrived
at a desired letter the pith balls were actu-
ated electrically. The letter was noted and
in that way messages were transmitted.. In
1774 Volta had discovered that electricity
could be generated by means of the "voltaic"
battery, and availing of the current from such
a battery efforts were made, with more or
less success, between the years 1806 and
1830, to utilize the electrolytic property of
an electric current to decompose chemical
solutions at the distant end of a wire to in-

dicate telegraph signals. These experiments
were the precursors of others more success-
ful in the line of electro-chemical telegraph
systems of later years, and to which furthiT
reference will be made herein.

Needle Telegraph Systems.— Availing of
Oersted's discovery that a pivoted mag-
netic needle is deflected from its normal
position, parallel to a wire, when an electric

current passes in that wire needle telegraph
systems came into existence and were ex-
tensively employed in Europe at one time,
and are yet in use there. For this purpose
a magnetic needle is pivoted in the centre of
a coil of wire, and a pointer suitably at-
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tached to the needle, swings in front of a

dial. The needle and with it the pointci'

can be deflected to the right or left by chang-
ing the direction of the current through the

coil. Certain deflections of the needle to tlie

right or left, or combinations cf deflections

to the right and left represent the letters of

the alphabet, and these deflections are pro-
duced by sending over the wire current
pulsations in positive or negative direction,

or alternations of both, as required by the

letter to be transmitted. For instance, if the
Morse alphabet were used, a motion to the
right would represent a dot; one to the left

a dash. The alternations of polarity are
transmitted by a "drop-handle" or a "tap-
per." The tapper is similar to the double-
sending key used in submarine telegraphy.
See Fig. 17. A needle system employing two
needles has also been used. This required
two wires, but gives a higher rate of speed --

about 15 to 20 words per minute. The ope-
rator reads incoming signals by observing the
movements of the needle or needles.

Briglit's Bell.—A modification of the needle
telegraph is that known as "Bright's Bell,"

in which two bells of different tone are
struck by a hammer, one tone representing,
for instance, a dot; the ether, a dash. In
other instances, the needle of the needle
system is caused to strike metal tubes of
different tones, one tone indicating a deflec-

tion in one direction, the other tone a deflec-

tion in the opposite direction. These have
been termed accoustic telegraphs.

Electric Chemical Telegraphs.— See Teleg-
raphy, AUTOM.\TIC.

Morse Electro-Magnetic Telegraph.— In
1824 Sturgeon of England discovered that
when a current of electricity is caused to
flow in an insulated coil of wire, surround
ing a bar of soft iron (that is, well-annealed
iron), the bar takes on magnetic properties,
and when the current ceases to flow in the coil

the iron at once loses its magnetism. Em-
ploying these electro-magnetic phenomena,
Morse, in 1837, invented the telegraph sys-
tem which bears his name, and which to-
day is in extensive use in one form or an-
other in every part of the world. It was
then known that when a piece of soft iron is

placed near a magnet there is a mutual mag-
netic attraction which tends to draw them
together. This fact is also availed of in the
Morse telegraph system as will be shown in

the case of the Morse relay and sounder.
To obtain the flow of current in the coil

of wire required to magnetize the iron bar,
the circuit must be complete, and a source
of electromotive force must be provided.

An electric "circuit" may be represented,
as in Fig. I, by a line or wire, w ; battery. B,

the thin and thick lines of which in the
figure conventionally represent the positive
and negative plates or elements of a primary
chemical battery. The source of electro-
motive force in telegraphy for many years in
this country was the "bhiestone" or "gravity"
battery, the elements of which are zinc and
copper in a solution of sulphate of copper in
a glass jar. These cells are arranged in
series; 2 or 3 for local circuits and from

25 to 350 for main line batteries. Of
recent years these batteries and the bi-

llllh-
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Metallic Circuii.

chromate primary batteries employed in
Europe, have given way largely to storage
batteries and dynamo machines as a source
of electromotive force.

When dynamos are employed they are
in some cases designed to develop about 70
volts each. Several of these machines are
connected in series so that by tapping the
machines at different points an electromotive
force of 70, 140, 210 volts, etc., may be ob-
tained. In other cases dynamos developing
70, 140, 300 volts, respectively, are employed.
Two sets of such machines are provided, one
set to furnish positive polarity, the other
negative polarity, inasmuch as it is essential
in the practice of telegraphy to utilize cur-
rents of opposite direction or polarity; in-
stances of which will be noted in connection
with the descriptions of duplex and quadu-
plex telegraphy in this article.

Reverting to Fig. i, g is a galvanometer,
an instrument to indicate the presence of an
electric current in a circuit, and which is con-
structed on the principle of the indicating
needle of needle telegraph systems previ-
ously mentioned. The direction of the cur-
rent in the circuit is assumed to be from the
positive pole of the battery b to the galvo-
nometer G, and back to the negative pole of
the battery. TV • key K afifords a ready
means of "opening" and "closing," or of
"making" and "breaking" the circuit. When
the key is closed, or down, the circuit is

complete and current flows; when the key is

"open" or up, the circuit is open or broken,
and no current flows therein. An ordinary
telegraph circuit without instruments is in-
dicated in Fig. 2. This is termed a ground

i|i|i!i|i|i| —^—. !^^lll

Fig. 2. Ground Return Circuit.

return circuit. A circuit like that indicated
in Fig. I is termed a "round" or metallic
circuit. In the case of a ground return circuit
the earth acts virtually as though it were a
wire of inappreciable electrical resistance,
completing the circuit from end to end.

In the Morse telegraph system signals
are transmitted electrically from one station
to another by the opening and closing of the
circuit, or wire, by means of the key, for
short and long intervals, which acts operate
the Morse relay and sounder or register, and
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cause them to produce sounds or printed
characters corresponding to dots and dashes
of what is known as the Morse telegraph
alphabet.

In Fig. 3 is shown theoretically the essen-

tial apparatus of a iMorse telegraph equip-
ment at two terminal stations, X, Y. B is

the battery; K is the Morse key. s is an iron

core or bar, arranged in the shape of a hbrse-
shoe, around which a coil of fine wire is

Fig. 3. Morse Telegraph Circuit.

wound. A is a small piece of iron, termed
the "armature," which is mounted on a

pivoted lever r. A retractile spring .r with-
draws the armature from the ends of the
core s when the latter is demagnetized. The
play of the lever is limited by the stops
c c' ; the front one of which, c, is a contact
point that acts as a key for a local circuit

in which are included small battery b' and
the coils of the sounder s'. The relay R con-
sists essentially of the iron core s, the coil of

wire and the lever r. It also has devices for

adjusting the position of the armature rela-

tive to the ends of the core, and screw posts

for facilitating the connections of the wires
leading into and out of the instrument. (See
Fig- 5-)

The object in using the sounder s' in

Morse telegraphy is to obtain louder sound
than is practicable with the Morse relay.

The magnetism developed in a given electro-

magnet, such as a relay or sounder, increases

with the strength of current, also with the

number of convolutions of wire in the coils,

within certain limits. In fact, up to the

point of magnetic saturation of the iron, the

resulting magnetism is directly proportional
to the product of the current strength in

amperes by the number of convolutions, or
turns, of wire; which product is termed the
"ampere turns." Saturation is however sel-

dom or never reached in the magnets used in

telegraphy. Again, with a given electro-

motive force the current strength is inversely

proportional to the resistance of the circuit,

and as the resistance of a wire of given

diameter increases directly with its length,

the longer the wire, the weaker will be the

current. It is found that to produce the

clear, loud click of the ordinary Morse
sounder, about .25 ampere is required, while

a main line relay will operate freely with
.040 ampere (40 milliamperesV To operate

a sounder placed in a main line having
1,200 ohms resistance would require ap electro-

motive force of about .^00 volts. It is there-

fore more economical and in other ways
better to employ a lower electromotive force,

about 60 volts in this case, and a relay having

many turns of finer wire than the sounder
(about No. 30 B & S gauge) and a light

armature, not designed to produce a large

volume of sound, which relay by means of

its armature lever and a "local" battery is

tlien caused to operate a sounder as indicated
in Fig. I.

The sounder is constructed on the same
principles as the relay, but the wire with
which it is wound is larger, about No. 24
B & S gauge, and its armature and lever are
heavier. Since the lever r of the relay con-
trols the local circuit of the sounder it fol-

lows that as the main line is closed and
opened, thereby closing and opening the re-

lay, the local circuit will be similarly closed
and opened, by which actions the electro-

magnet of the sounder will be correspond-
ingly alternately magnetized and demag-
netized, and the armature lever will be at-

tracted by the magnetism and withdrawn by
its retractile spring. The motions of the
sounder thus produced cause the long and
short sounds which are translated into letters

of the alphabet by an expert operator. When
a Morse register or ink recorder is used in

place of the sounder these dots and dashes
are embossed or printed on strips of paper
from which the message may then be
transcribed by any one familiar with the dot
and dash code. Plainly many more relays

may be placed in the main circuit than are

shown in Fig. 3. It is not uncommon in this

country to have 30 or 40 relays in one Morse
telegraph line, and with but two main bat-

teries, one at each end. When any one of the
keys of a Morse telegraph circuit is open none
of the remaining keys can close the circuit, and
when any one key is operated all the relays
on the same wire will be operated concur-
rently, by reason of the opening and closing
of the circuit bv that key. .^.ny attempt to
operate two keys at once on this circuit re-

sults in the clashing of signals. Such circuits

are termed "single" or "simplex," inasmuch
as but one message at a time can be sent
over them. This fact distinguishes simplex
from multiplex circuits over which two or
more messages can be transmitted simul-
taneously, instances of which will be given
herein.

The arrangement of Morse circuits just

described is termed the "closed circuit"

method of operation, from the fact that the
circuit is normally closed with current on the
line. In Europe the Morse circuits have
generally been operated on what is termed
the "open circuit" plan, which consists in

^
so arranging the apparatus that the battery
shall only be placed to the line when a mes-
sage is to be transmitted; at other times the

battery is disconnected from the line. For
this purpose a kev with front and back con-
tacts is used, similar to k in Fig. 14; battery

being placed as there shown, and the receiv-

ing instrument being placed in the circuit of

the back contact at .r in that figure. In the

open circuit method battery is necessary at

every station.

Telegraph Alphabets.— The American Morse
code or alphabet which is in general usc_ on
overland Alorse telegraph lines in the United
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States and Canada is composed of dots and
dashes, and of combinations of dots, dashes

and spaces. Letters made up partly of

spaces are termed "spaced" letters. The let-

ters C and R are instances of spaced letters.

(See Morse alphabet.) Dots, dashes and
spaces are formed by the length of time dur-

in.G; which the key or other transmitting in-

strument may be held closed or open; the

time of making a dot being taken as one, or

LETTERS.

A
A
A or A
B
C
Cb
D
E
F
G
H
I

J
K
L
M
N
N
O
O
P
Q
B
s
T
U
ij

V
w
X
Y
Z
&

MOUSE. CONTINBNTAJL.

MORSE.

1

2

3

5

6

8

NUMERALS.
CONTINENTAL.

. Period, -- -- --

'. Semicolon

. Comma
1 Interrogation

1 Exclamatioa

one "time unit." In length or duration a dash

is theoretically equal to three time units.

The space between the elements of a non-
spaced letter is equal to one time unit; the
space between letters of a word is equal to

three time units; the space between words,
to five time units; the interval in spaced let-

ters is equal to three time units. The object
of the framers of this alphabet in utilizing

spaces in some of the letters was to minimize
the length of the letters and thus practically

to increase the speed of transmission by this

alphabet. It was found, however, in auto-
matic telegraphy (q.v.) that the use of spaced
letters increased the liability to errors, and
hence an alphabet, known as the Continental
or Universal Code, was adopted in Europe in

which spaced letters are not used. This
alphabet is now employed universally in

Morse telegraphy outside of the United
States and Canada. The American Morse
and Continental Morse alphabets or codes
are given below.

Morse Telegraph Apparatus. Manual Trans-
mitting Keys.— As previously intimated, the
characters of the Morse alphabet are formed
by the manipulation of a suitable key. The
key originally employed by Morse was a

cumbersome piece of apparatus. The key
now employed in the United States could not
well be made lighter. Its construction will

readily be grasped by reference to Fig. 4. A

Morse Telegraph Key.

steel lever i, is pivoted at 2. Metal legs 5, S
project through the desk or table, and are
held securely thereto by the clamps shown.
The right leg is connected directly to the
metal base 6; the left leg passes through
the base and is insulated therefrom by a

hard-rubber bushing. On its top there is a

cone-shaped cap, termed the anvil, carrying
a small platinum contact point, 7. A small
strip of metal extends out from the cap. At
a point on its under side, directly above the
contact 7, the lever I is provided with a

platinum contact 8, termed the hammer. .\

curved strip of metal 9, tlie "circuit closer,"

is pivoted on the base 6. When the circuit

closer is pushed under the strip projecting
from the cap 7, it closes the circuit, regard-
less of the opening between the anvil and
the hammer. The lever l and the circuit

closer 9 are supplied with hard-rubber finger
tips, or knobs, bv which thev may be handled
freely without danger of shocks. .A. spring
adjustable by a set screw 4. normally lifts the
lever i from the anvil. When the operator is

about to "send," the circuit closer must be
first pushed out from 7 so that the lever
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wlicn operated may open and close the cir-

cuit; for it will be seen that when the ham-
mer is brought into contact with the anvil

the circuit is closed at that point. Platinum
is employed at all important contacts be-
cause of its durability and freedom from
oxidation due to the sparking which usually
occurs when electric circuits are broken.
The manually operated Morse keys em-
ployed in Great Britain and Europe are
practically similar to that shown here, but
they are larger and heavier.

Morse Telegraph Relay.— The electromag-
net which Morse first employed in telegraphy
weighed over 300 pounds. In 1844, however,
the weight of this instrument had been re-

duced to 185 pounds. Within 15 years from
that time many improvements had been made
in the instrument, and it then weighed but
little more than the modern main-line relay,

(typified in Fig. 5) about three pounds.
As late as 1867 relays were wound to 1,100

ohms; the present standard resistance of this

instrument is about 150 ohms. In the case
of what are termed "low resistance" relays
the coils are wound to 37.5 ohms. These re-

lays are utilized in a number of instances
where many relays are employed on one cir-

cuit, as on railway telegraph lines, and the
total reduction of resistance brought about
by their use is found to eflfect a very bene-
ficial result in the operation of the circuits

in wet and foggy weather. The obvious ex-
planation of this result is that, since the elec-

tric current seeks the path of least resistance,

the lower the resistance of the wire circuit

the less will be the tendency of the current
to escape by the "leaks" to ground, where
foliage, trees, etc., touch the wire.

Fig. 5. Morse Telegraph Relay.

In Fig. S. tlie two coils surrounding the
U-shaped, soft iron cores are shown at i, i.

These coils are covered by hard rubber
sleeves. The armature 2 in this type of relay
is a part of the iron lever 9'. These relays
are adjusted in two ways; either by drawing
the cores away from the armature by means
of the screw 4, or by means of the retractile
spring 6 attached to the armature, the tension
of which is variable by the winding device 7.

This winding screw is movable toward or from
the relay coils by aid of the post 12 through
which the supporting piece of 7 passes. The
main line wires arc connected to the screw
posts 8, 8, from which small wires lead to the
coils I, I. The local, or sounder, circuit wires
are brought to screw posts 11', II, from

which posts wires lead to the armature lever

2, and to the front contact 10. The object of
the relay being to repeat or relay the signals

passing on the main line to the sounder,
the play of the armature lever (which latter

is pivoted at 3, 3'), should not be large. This
play is regulated by the front stop screw,
that is, the stop next the coils, and by the
back stop screw, which is insulated.

Pony relay is a name given to an instru-

ment which differs only in minor details from
the main line relay. It is used mostly on
short lines. For lines 20 to 40 miles in length
it is wound to about 45 ohms; for lines up to

75 miles about 75 ohms.
The "box relay" is a type of relay used by

repairmen. It is an ordinary Morse relay,

the coils of which are covered by an oblong
wooden box which acts as a sounding board,
making the signals audible without the use
of a sounder.

Telegraph Sounder.— Many different styles

of sounders are in use. A well-known form
is illustrated in Fig. 6. In this b, b are the

Fig. 6. Morse Telegraph Sounder,

binding posts; I represents the electromag-
nets; 2 the lever, pivoted on the support 4; a

spring adjustable by the screw 5 gives the
left end of the lever a tendency to rest on the
upper stop 6. Magnetism in the cores draws
the armature down, and with it, the lever,

until the stop 7 meets the metal support 8.

The base is designed to give resonant effects.

When used on primary battery circuits these
sounders are wound to 4 ohms; when em-
ployed on dynamo circuits they are often
wound to 20 and 40 ohms.

Morse Recording Register and Ink Recorder.
— Before the present method of receiving by
sound was adopted the Morse embossing
"register" was in extensive use as a receiver.

It consists of an electromagnet, usually

operated by the lever of a relay, placed in an
oblong box, containing gearing and a spring
motor, by means of which two brass rollers

may be rotated. An extension from the

armature lever of the electromagnet carries

a pencil which when the armature is operated
makes long or short indentations, corre-

sponding to dashes and dots, on a strip of

paper which is drawn along by the rollers

when the machine is in operation. This in-

strument is now mainly used in connection
with district telegraph messenger service,

etc., in this country.
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An ink recording register is shown in Fig.

A disc D and inlt-rollcr i are supported on

F\g. 7. Morse Ink Register or Recorder.

the outside of the box. The ink-roller is held
lightly against the disc by a small spring s

that pulls on the arm A which supports the
roller. This keeps the edge of the disc wet
with ink. The paper strip is drawn along by
the rollers R r', which are operated by clock-
work within the box. The armature lever of
the electromagnet em reaches to a point
under disc D, and, as tlie armature is oper-
ated, the paper is lifted up against the disc

at intervals, by which action a long or short
mark is impressed on the paper according to

the duration of the impact of the paper
against the disc. This recorder, or modifica-
tions thereof, is used in wireless telegraphy
and in Morse telegraphy in several countries.
It is also used for recording calls in Fire
Alarm, Police Signal systems, etc. Devices
by which these instruments start and stop
automatically are provided. Such devices
usually consist of an arm which is brought
into the path of a pin on the face of a revolv-
ing wheel of the clock-work, after the arma-
ture lever has been idle for a certain brief
time. When the armature lever is again
operated it lifts the arm out of the path of
the pin, vi'hereupon the clock-work at once
starts.

Tclcgraf'h Transmitters.— With the object
of obtaining a simple and speedier method of
transmitting the characters of his alphabet
than the manually operated key method,
Morse devised several mechanical arrange-
ments. One of tjjese consisted of a plate of
ebonite or wood on the surface of which
were placed in a vertical row short and long
strips of metal, corresponding to the letters
of his alphabet. These strips were all me-
tallically connected under the plate by a wire
which led to the battery, relay and ground.
The line wire was connected by an insulated
wire to a metal stvlus. This stylus was held
in the hand of the operator and in transmit-
ting a message he would run the point of the
stylus over the metal strips representing the
given letters, therebv closing and opening
the circuit, in a manner corresponding to the
manual trnnsmission of the letter. Another
somewhat similar device, also due to Morse,

consisted of a metal cylinder on tbe sur-

face of which the characters of the Morse
alphabet were arranged in a practically simi-

lar way. A keyboard was arranged over
this cylinder and the depression of a key
brought a metal brush into contact with the

cylinder. At the same time the cylinder was
caused to make a partial revolution. The
characters on the cylinder being connected
to the line, and the brush to the earth, the

foregoing described actions resulted in the

transmission of Morse characters. These
transmitters did not go into wide use at that

time, but within the past four or five years a

keyboard transmitter, termed the "Yetman"
transmitter, which is a much improved form
of the Morse cylinder transmitter, has been
largely adopted by telegraph operators in

this country. The employment of this de-

vice was no doubt encouraged by the recent
employment by operators of the typewriter

as a means of transcribing received messages,
which gave the receiving operator an ad-

vantage over the sending operator who could
only send from ,30 to 40 words per minute at

best speed. By means of the keyboard
transmitter a speed of transmission approach-
ing the speed of transcription by the type-

writer is obtained. This use of the type-

writer was accompanied by a new arrange-
ment of the sounder, which is now placed in a

box, or resonator, mounted on an adjustable rod

that brings the sounder in close proximity to

the ear of the operator.
Lightning Arresters.—Lightning discharges

tend to follow telegraph wires into cables

across rivers, and into the telegraph offices,

causing damage to the cables and instru-

ments. Damaee is sometimes caused also by
the contact of telegraph wires with electric

light and power wires. To prevent as far as

possible damage from these causes, lightning

arresters and fuses are placed at points just

outside of cables and at points where the

wires enter offices. A combination lightning

arrester and fuse wire is shown in Fig. 8.

Fig. 8. Lightning Arrester and Fuse Wire.

F is a small fuse wire carried on a strip of
mica m which is tipped with metal at each
end, and held by metal clips 11' n'. c repre-
sents two small blocks of carbon separated
by a thin sheet of mica, and held in position
by metal tension springs n n. The left-hand
block is connected to ground at the post g;

the right-hand block is connected to the
screw A from which a wire leads to the ap-
paratus. The line wire is connected to the

screw L. A strong current passing through
the fine wire r will fuse it: a lightning dis-

charge will jump to ground by way of the
carbon blocks: in either case protecting the
cable or instruments.

Telegraph Szvitchboards.— Switchboards are
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employed in telegraph offices for the pur-
pose of facilitating the testing of wires, and
the assignment of different wires to different

desks. By means of these boards also,

electromotive forces of different potentials

and polarities may readily be assigned to

any desired wire. For main offices the
switchboard, E, Fig. 9, usually consists of a

large board, or series of boards, of a desired
size, say, six feet long by four feet wide, on
the face of which brass strips s, termed
straps, about five-eighths inch wide, are ar-

ranged vertically, three-quarters of an inch
apart. On the back of the board similar

straps, a, b, c, d, e, are arranged horizontally.

Metal discs D connected to these horizontal
strips pass through holes in the board and
are set flush with the face of the vertical

straps. SeU'.i-circular notches are cut in the

sides of the discs nearest the straps and in

the adjoining straps, into which cone-shaped
metal pins with an insulating handle may be
inserted as at x, x. The straps are connected
at their lower ends to devices termed double
spring-jacks, as indicated by j, J'. The desk
instruments are connected with a double con-
ductor flexible cord DC, which, by means of a

wedge w. inserted in the spring-jack, as

shown at j'. places the instruments in the

circuit of the line wire as at z. This circuit

takes positive current from main battery MB'
by way of post p', strip b, pin plug F and
strap 2. By placing the pin at a, strap 2,

fo TJesJc /fuirumtnis

Fig. 9, Teief^raph Switch Board.

current of negative polarity from mb could be
supplied to line, b is an "intermediate" bat-

tery, inserted in this case in the wires con-
nected at .V X with straps 4, 5. By means of

the wedge w the desk instruments connected
therewith can be quickly inserted in the cir-

cuit of any other wire entering the switch-
board.

Way office switchboards are arranged
somewhat similarlv to the main office switch,
but are much smaller.

Automatic Telegraph Repeaters.— The func-
tion of a Morse automatic repeater is to take,

as it were, the message from one wire and
"relay" it to another wire without the inter-

vention of an operator. Some of the reasons
that render repeaters necessary are, first,

that the resistance of the wire increases di-

rectly with its length, which tends to a

diminution of current strength: second, the
escape of current from the line wire at points

where it makes contact with trees is greater
on a wire of high resistance than one of low
resistance (see Relays); third, the speed of
signaling decreases as the electrostatic ca-

pacity is increased and this capacity increases
with the length of the wire. Hence it is

found desirable in practice to limit the direct

length of a telegraph circuit to a maximum of
about 500 miles in this country.

The apparatus and circuits of an auto-
matic telegraph repeater at an intermediate
station are outlined theoretically in Fig. 10.

Fig. ig. The Toye Repeater.

This is known as the "Toye" repeater, which
was at one time much in use, and is chosen
for illustration because of its comparative
simplicity. It may be noticed that relay E

controls the "continuity preserving" trans-

mitter T by means of its armature lever m,
and local battery b; while relay r' controls t'

by means of lever m' and battery b'. Also
that transmitter T controls the western main
circuit at x: while t' controls the eastern cir-

cuit at x'. In practice t' is the "opposite"
transmitter to relay r, and T is the "opposite"
transmitter to r'. In the operation of an
automatic repeater the desideratum is auto-

matically to keep the "opposite" transmitter
passive while its circuit is being repeated
into, in shop phrase. The operation of the

Toye repeater is as follows: Assume that the

East is sending to the West. When the east-

ern operator opens his key, thereby opening
the eastern circuit, relay R opens, as in the

figure. This opens transmitter T, and in con-
sequence the western circuit is opened at x.

At the instant, however, that the western cir-

cuit is opened at x, the circuit which includes

the relay R' and main battery mb' is closed

via the lever of T, through a resistance Rh
equal to that of the eastern circuit. As this

transposition or substitution of circuits

maintains the current passing through relay

r' at the same strength as before the change
of circuits was made that relay, and, conse-
quently, the transmitter t' remain closed.

In this way the "opposite" transmitter is au-
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toiiiatically kept passive. When the eastern

operator again closes his key, relay k, and in

tnrn T, arc likewise closed, resulting in the

closing of the western circuit at x. When
the west sends to the east the described ac-

tions are reversed.

Among the other automatic repeaters now
in use may be mentioned, the Alillikcn, th"

Neilson, the Weiny, the Maver-Gardanier, the

Atkinson, the Ghegan and the Varley.
Automatic Telegraph Systems.— Automatic

telegraphy consists of arrangements of ap-

paratus whereby Morse characters are trans-

mitted at a rate of speed ranging from 80 to

2,000 or 3,000 words per minute. As the rate

of speed by hand transmission of Morse char-
acters is from, say, 15 to 40 words per minute,
it is obvious that by the use of a rapid auto-
matic system many more messages may be
transmitted over one wire in a given time
than by the manual method; and since the

cost of construction and maintenance of the

wires is a large portion of the expense of a

telegraph equipment, if everything else were
equal, the advantage would be largely in

favor of the automatic systems. But, as fre-

quently happens, everything else is not equal.

In the first place, every message sent by an
automatic Jilorse system has to be manually
prepared for transmission by the automatic
machinery, and every message received must
be transcribed manually before its delivery to

the addressee. This involves a larger force
of operatives than is necessary to handle an
equal number of messages manually. There
is also greater delay in the handling of a

message by reason of the additional number
of clerks through whose hands it must pass.

There is for the same and other reasons
greater liability to errors by automatic trans-
mission than by manual transmission. Never-
theless certain automatic systems, like the
A\'heatstone, for instance, are found of much
utility.

There are two genera! types of automatic
telegraph systems, namely, chemical auto-
matic and ink recording, or embossing, auto-
matic systems. The former relates to sys-
tems in which electrochemical action pro-
duces the records of the signals, the latter to
systems in which, as the term implies, the
signals are recorded by ink recorders.

Chemical Automatic Telegraphs.— At one
time in Europe and in the United States
chemical automatic telegraph systems were
largely emploj-ed in commercial telegraphy,
but at the present time its use is confined
almost exclusively to recording signals in

police, fire alarm, and similar systems. See
F.i.ECTRic Signaling. The message for trans-
mission by chemical telegraphy is usually
prepared by perforating in a paper strip
holes corresponding to the characters of the
Morse alphabet. This strip is then drawn
over a metal roller on which rests a steel
needle or brush; the needles and the roller
being made a nart of the circuit in which
there is a primary battery or other suitable
source of electromotive force. As the paper
is drawn along, the needle, or brush, drops
into the holes in the paper, making contact
with the roller and completing the circuit.

In this way current pulsations corresponding
in duration to dots and dashes are sent over
the wire. At the receiving station there is a

practically similar arrangement, except that
the perforated paper is not used, but, instead,

a strip of paper that has been immersed in a
chemical solution is drawn over a roller.

The principle involved in the operation of
chemical telegraphy is that of the decompo-
sition of the electrolyte carried in the moist-
ened paper, and through which the current is

caused to pass. For example, if the paper be
saturated with a solution of potassic iodide
dissolved in water, the action of the current
will separate the iodine from the potassium,
when the iodine will appear on the' paper as

a brown line, or brown dots and dashes. Or
if the solution employed be one containing
potassic iodide, and starch dissolved in water,
the action of the current will set free the
iodine, which, combining with the elements
of the starch, produces blue marks on the
paper. Other solutions produce different ef-

fects, for instance, a combination of prussiate
of potash, 5 parts; ammonic nitrate, 150 parts,

and water, 10 parts, from which, under the
action of the electric current cyanogen is

liberated and attacks the iron of the needle,
producing enduring blue marks on the paper.

Speeds of 2,000 words per minute have
been attained by automatic chemical systems
over wires 200 miles in length. Errors due
to the tearing of the damp paper, to tempo-
rary troubles on the line which might cause
dozens of messages to be dropped out, and
other causes have acted adversely to the
permanent employment of such systems in

commercial telegraphy.
IVheatstone Automatic Telegraph.— This is

an ink recording system. Its apparatus con-
sists of a perforating machine by which mes-
sages are prepared for transmission; a trans-

mitter which utilizes the perforated paper to

transmit messages thus prepared, and a re-

ceiver which, being actuated by the electrical

pulsations set up by the transmitter, records
them in ink, on stiflf paper tape, as dots and
dashes. The perforator consists of small hol-
low cylinders WMth keen edges, in close prox-
imity to which the paper to be perforated is

caused to pass. Three discs, connected with
these cylinders, and representing the dot,

dash and space, are depressed by the stroke
of a mallet in the hands of an operator, with
the result that holes of a certain order are
punched in the paper. Thus when the dot
disc is depressed, three vertical holes are cut;
when the dash disc is depressed two vertical

and two horizontal holes are cut, and when
the space disc is depressed one central hole is

cut, virtually as shown at the left of Fig. tr.

The transmitter in its operation takes the
place of the operator's hand and formulates
dots and dashes with an accuracy superior to
and at a speed 10 to 15 times greater than the
most expert operator can attain. That por-
tion of the transmitter apparatus actually
employed in transmitting signals is outlined
in Fig. II. l' L are vertical rods attached at
their lower ends to crank-levers a' a, respec-
tively. By means of adjusting screws F, F, l'

is set to the left of l a distance equal to the
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space between any two horizontal central

holes in the paper. The crank-levers are pro-

/*npp/~
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Wheatstone Automatic Transmitter.

vided with horizontal connecting rods H, h',

the right ends of which pass through holes in

a centrally pivoted lever M, and through
supporting sleeves x' x° . H, h' are provided
with collets c, c' which at certain times alter-

nately engage with ends p'. D of lever M and
push them over. The springs j .s give the

rods L l' a constant tendency upward, but
their upward motion is checked by the pins

r' r on the rocking beam v, which by suitable

mechanism within the box on which the ap-
paratus is supported is given a rocking mo-
tion. When the right end of the beam moves
upward the spring s' causes rod l to follow
pin R, and at the same time the connecting
rod H pushes the strip p' on M against the
upper contact 2 on a metal strip n; while
concurrently the end D of M is brought into

contact with the lower contact 3 on a metal
strip p. The positive pole of a battery B is

brought to strip p, the negative pole to strip

N. The "ground" is connected with the lower
end D of M ; the line wire to the upper end p'

;

D and p' being insulated from one another.
The lever m is really a pole-changing key
and the rods and levers simply displace the
operator's fingers, causing that key to reverse
the poles of the battery. In the present
position of M in the figure the negative pole
of the battery is placed to the line. The
perforated paper is shown by a single line

and the rod L has passed through a hole in

the paper. A revolving star-wheel w meshes
with the central rows of holes in the paper
and draws it along at a uniform rate of speed.

Assuming there is another hole in the paper
immediately opposite that one through which
L has just passed, when the lever 1/ moves
upward it will pass through that hole, the
paper having been moved forward by the
star-wheel just enough to bring the hole op-
posite l'. At the same time, by the down-
ward motion of T, the collet c has been with-
drawn, giving collet c' on h' free scope to

push D against its right contacf, 4, and p'

against the contact 7, which it will be
seen reverses the polarity of the battery to
line. If a succession of dot holes were
punched on the paper, a succession of short
positive and negative currents would pass
over the line. When, however, a set of diag-
onal holes, as at Y in Fig. 11, are punched on
the paper, the result is different, for at the
first 1ln^vnrd movement of I, it will pass
through the hole, pushing end p' of M to the

right, but at the following upward movement
of l' it meets the paper at a point opposite
the hole through which L had just passed and
its further upward motion is arrested. Hence,
M is not pushed over and the battery is not

reversed. At the next upward movement of

L its motion is similarly arrested and the
polarity of the battery is still unchanged,
until at the next upward movement of l' it

comes opposite and passes through the hole
M, causing the collet c' to push D against

contact 4, thereby reversing the poles of the

battery to line. This delay in the reversal of

the battery is sufficient to make an appre-

ciable difference in the length of the signal

recorded, and constitutes a dash. The effect

of these different actions is that, depending
on the position of the perforations in the

paper strip, dots and dashes are transmitted
by the pole-changer M.

The Wheatstone automatic receiver, ot

ink recorder, consists of a polarized relaj

(see Polar Duplex in this article), the arma-
ture lever of which is extended at a right

angle at its upper end, and this extension at

certain times is caused to impinge against a

light rod pivoted at one end. On the end ol

this rod is a small circular disc the lowei
portion of whose periphery is immersed in an
ink well; an upper portion of its periphery is

placed very near the stiff paper tape previ-

ously mentioned. The axle of this disc is

given a slight tension away from the paper.
When, however, a current of positive po-
larity, designed to record a dot or dash on
the paper, actuates the polarized relay, its

extended armature lever presses against the
axle of the disc causing it to deposit a mark
on the moving paper tape. A negative cur-
rent causes the withdrawal of the disc from
the paper. The positive current in this sys-

tem is termed a "marking* current; the nega-
tive current a "spacing" current, when it is

operated by the "double current" or reversal
of polarity method; to which further refer-

ence will be made in connection with "Du-
plex Telegraphy." also in this article. The circu-

lar disc is kept in rotation by simple clock-work
mechanism and thus constantly renews its

supply of ink. The paper strip is drawn
forward at a desired rate by rollers operated
by mechanism within the box.

The Wheatstone automatic telegraph may
be worked duplex by using a differentially

wound relav and the other necessary appa-
ratus of a duplex system. When worked as

a duplex it gives a wire of moderate length,

in which there are no very long submarine or
imderground cables, a capacity of from 200 to

3^0 words in each direction. On a 1,000-

mile duplex circuit such as from New York
to Chicago with one repeater station at Buf-
falo, a speed of about 125 words per minute
in each direction is now obtainable.

Jjyifini; Telegraph Systnns.—-Writing or
autographic telegraph systems transmit and
record facsimiles of letters or characters
while thev are being formed by the stylus or
pen in the hand of the operator. The first to

produce a writing telegraph system was probably
Mr. A. E. Cowper. of F.ngland, who em-
ployed in the operation of his system the
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principle of tlie parallelogram of forces,

whereby by compoiiiuling the movements of

a point in two directions, the one at an angle

to the other, the actual movement of the

point is the resultant of the two movements.
The Telautograph (q.v. ) also operates on
this principle. In the Cowper system the re-

ceiving pen depends for its movements upon
variations of the magnetism of two electro-

magnets placed at right angles to one an-
other, which variations produce changes in

their magnetic fields, to which changes an
armature carrying the receiving pen is free to

respond. The magnets are placed in sepa-
rate circuits. The variations in the magnetic
strength of the magnets are caused by varia-

tions of the current strength in their circuits

which variations are brought about by means
of a pencil which when moved by the operator
in the act of writing is caused to switch re-

sistance coils in and out of the respective

circuits.

Automatic Facsimile Telegraphy.— This art

relates to the transmission and reproduction
of characters or pictures electrically. This
may be done by electrochemical or electro-

magnetic methods. In electrochemical
methods the characters or pictures to be
transmitted are as a rule inscribed with an
insulating ink upon a strip of tin foil. The
tin foil is connected in a circuit with a bat-
tery practically as in the case of the chem-
ical automatic transmitters (q.v.). At the
receiving station a sheet or strip of chem-
ically treated paper is used. At each station
a stylus is caused to move back and forth,

rapidly across the metal foil, and the chem-
ical paper, synchronously, and current pul-

sations of a duration corresponding to the
extent of uninsulated surface of the tin foil

over which the transmitting stylus may be
passing are transmitted over the wire. The
foil and the paper sheets being moved for-

ward at a uniform rate, the result is that
marks and characters corresponding in ap-
pearance to those on the metal foil are re-

produced on the chemically prepared sheet.

In electroma.gnet:c methods the pictures
to be transmitted are embossed on a piece of
cardboard which is then placed on a suitable
cylinder. .\ similar blank card is arranged
on a cylinder at the receiving station. The
cylinders are rotated at a given rate and are
moved lengthwise at the same time. A light

lever controlling the contact points of the
line circuit is placed over the transmitting
card with the result that in the operation of
the cylinder the lever is raised and lowered
by the embossings, thereby onening and clos-

ing the circuit. The arran.gemcnt at the re-

ceiving end is such that when the circuit is

open a pen attached to the armature of an
electromagnet in the circuit rests on the
card: while, when the circuit is closed, the
armature is attracted and the pen is lifted

from the card. Hence the marks and breaks
at the transmitting end result in reproducing
in ink on the receiving card a facsimile of
the characters on the transmitting card.

Duplex Telegraphy.— This consists in the
sending of two messages over one wire in

opposite directions at the same time. It is

sometimes termed contraplex telegraphy.
Since on an ordinary Morse telegraph circuit
it is not possible to send more than one mes-
sage at a time over a wire, it is essential, in
order to make duplex telegraphy possible,
that the signals transmitted from the sending
station shall not interfere w-ith the signals to
be received at that station. The receiving
instruments must therefore be so constructed
or so placed that wliile ready to respond to
all signals from the distant station they shall
not respond to signals from the near or
home station. These requirements are met
in two ways in practice; one method being
known as the "differential," the other as the
"bridge" method. The differential plan is used
almost exclusively on land line duplex teleg-
raphy; the bridge plan is utilized exclusively
on long submarine cable telegraphy. The
"differential" plan avails of the fact that if a
soft iron bar or core, b Fig. 12, be wound with

Fig. 12. Theory of Differential Method.

two coils of wire,— oppositely wound as
shown — a current from a battery b will flow
in opposite directions around the iron bar,
and as each current tends to set up opposite
magnetic poles in the iron, one current will
neutralize the other and no magnetic effects
will be produced in the core. If, however,
another battery or source of electromotive
force should be placed in the circuit of wire
I at its distant or right-hand end, a greater
amount of current will flow in coil I than in

coil 2, and in consequence the core will be
magnetized, to a degree depending on the
difference in the strength of currents flowing
in the respective coils; hence the term dif-

ferential, and a relay wound in this way is

termed a differential relay. The theory of
the "bridge" plan is outlined in Fig. 13.

Fig. 13. Theory of Dridge Duplex.

The battery, and wires i and 2 remain as

before, but the iron bar B is now connected
between them, and is wound with but one
coil, a', h' are coils of resistance, termed the
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arms of the "bridge" (Wlieatstone bridge).
Assuming the resistance of wires a', b', and
wires i and 2 to be equal, the electric pres-

sure due to battery b, at the terminals of the
bridge wire, will be equal and opposite, and
hence no current will flow in the bridge wire.

A mechanical illustration ma}' make this

clear. Assume battery b in the figure to be a

water pump; wires a', I and b', 2, to be par-
allel water pipes of equal diameter and
length, and connected at a distance from b

by a pipe b. If then the pump b force water
through the parallel pipes no water will flow
through B, inasmuch as the water pressure at

its ends is equal, and opposite in direction.

If by any means, as by placing a suction
pump at the far end of i, a difiference in the
pressure is caused at the ends of the bridge
pipe a current of water will now flow through
it from the point of higher to the point of
lower water pressure. Analogously if a bat-
tery be placed in the circuit at the far end of

wire I it will cause the potential or pressure
at the terminus of the bridge wire to vary
and current will flow from higher to lower
pressure in the bridge wire.

There are two systems of duplex teleg-

raphy in use in this country and elsewhere,
namely, the "Stearns" duplex and the
"Polar" duplex, and these combined comprise
the Edison "Quadruplex", described later.

The Stearns Duplex.— The Stearns duplex
is operated by increment and decrement of
current on the line, virtually as the single
Morse system is operated, namely, by send-
ing a current over the line to actuate the
distant relay, which attracts its armature;
and by removing the current from the line,

whereupon the armature is withdrawn by its

retractile spring. The near or home battery
is prevented from affecting the near relay by
winding the relays differentially. The theory
of the Stearns duplex is shown in Fig. 14,

Theory of Stearns' Duplex.

which represents the apparatus at two sta-
tions A and B. The relays m, m', are wound
with two coils, in opposite directions around
tlie cores; one of the coils of each relay being
connected to the main line and the other to a
rheostat, or resistance coils, r, r'. k and k'
are transmitting keys. When key K is closed
it puts a positive electromotive force to the
line; when key k' is closed it puts a negative
electromotive force to the line. When the
keys are "open" the line wire is placed to
ground. Since the battery current will di-

vide between the two coils of the relay in

proportion to the resistance of the circuits

attached to each coil, a means must be pro-
vided to make those circuits of equal resist-

ance, otherwise unequal currents will flow
through the coils, and the relays will be
operated by the home battery. This would
be inimical to the operation of this type of
duplex telegraphy. It is the function of the
rheostats R to provide a resistance equal to
that of the main line and the main line coil i,

of the distant relay, so that there will be a
"balance." Thus, for example, if the resist-

ance of the line be 1,000 ohms and the re-

sistance of one coil of the relay be 200 ohms,
a resistance of 1,200 ohms will be necessary
in each rheostat. In the figure, key k being
closed, and key k' open, a current flows as
indicated by the arrows from A to B. As
equal currents are flowing in opposite direc-

tions around the core of relay M its armature
is not attracted. On the other hand, as there
is a direct path for the current at B to earth,

via the back contact of key k', no current
from A will flow through coil 2 of relay m'.

Consequently, the core of m' is magnetized
and attracts its armature a' as shown. If

now key k' should be closed this would add
100 volts negative polarity to the main line

circuit, making 200 volts on the main line,

while it would place only 100 volts to the arti-

ficial line coil at B. Hence double the amount
of current will flow in the line coils I, of each
relay, that flows through the artificial line

coils I and 2. Thus the armature a' of Ji' is

now attracted and armature a of m continues
to be attracted. By these arrangements the
prime requirements of a duplex system are
met. That is, the home relay is not affected
by the near battery, and yet it is in the cir-

cuit ready to be operated by the distant bat-
tery. Therefore, as the home battery does
not affect the home relay, it follows that
messages may be sent from each near end to

the distant end at pleasure.
The Polar Duplex.— This system also em-

ploys differentially wound relays, transmit-
ting keys and main and artificial lines similar

to those of the Stearns duplex and for the
same purposes, but the type of transmitting
keys and relays is different in the two sys-
tems.

irt: :r^
Theory of Polar Duplex.

The relay employed in this system is

termed a polarized relay (e, e'. Fig. 15) and
is based on the fact tliat unlike magnetic
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poles attract one another, and that hke poles

repel one another. Then if one pule of a bar

permanent magnet a, say its north pole N, be

so pivoted that it may move freely toward
the south pole s of an electromagnet E, it will

follow that by changing the direction of the

current flowing in the coils of the electro-

magnet, the permanent magnet o will oscil-

late between the poles in response to the

changes of polarity in the electromagnet. If

the permanent magnet a, which is virtually

the armature of a polarized relay, be given
control of a local circuit containing a sounder
I) and battery b. it may be caused to record
signals in a manner practically similar to that

in which the Stearns' relay records them. It

is only necessary to provide a pole-changing
key F f' to reverse the direction of the cur-

rent flowing in the line, to bring about this

result. Fig. 15 represents in theory the cir-

cuits and apparatus of a differential polar du-

plex ; the apparatus and arrangement of cir-

cuits at the terminal stations, A and B, being
indicated. When the "pole-changer" F is

"closed" as at A a positive pole of a battery is

placed to the line and the direction of the cur-

rent is as indicated by the arrows. When
the key f' at B is closed, a negative pole

of a battery is placed to the line. In these posi-

tions of the keys the direction of the currents in

the main and artificial lines is as shown by the
arrows, and the relays at both ends of the line

are recording a signal, the sounders being at-

tracted. This is due to the fact that an
excess of current is flowing in the line coils

of each relay in a direction to produce mag-
netic poles in the cores of the relays as
marked. If now, for instance, the key f' at

B should be opened the efifect would be to

place a positive pole of the battery to the
line. The efTect of this is that each end of the
main line is placed at equal and like potentials
.md hence no current flows over the main
line or in the main line coils of the relays.
A positive current from the battery at A
with a strength of say, i, will still flow
through the artificial line coil at A, but in a
direction which will reverse the previous po-
larity of the core; consequently the armature
n of the relay is attracted to the left side and
the local circuit of sounder D is opened. It

might be thought at first sight that as the
battery at B has been reversed, and in conse-
(|uencc the excess of current in the line coil
of relay e' has been abruptly removed, its

magnetic polarity might be reversed without
the intervention of the distant pole-changer
F, which, being closed, is still in the position
in which the sounder at B should be kept
closed. That the polarity of e' is not re-
versed is due to the fact that while the
flow of current in the main line coil has
ceased, there is now a magnetizing current
m-)wing in the artificial line coil of e' which
>.s in a direction aroimd the core similar to
that in which the previous excess current was
flowing around the core, and, therefore, the
magnetism of the core at B remains unal-
tered. .\n examination of the conditions will
show in every case that when the pole-
changer at either end is opened or closed, the
local circuits controlled by the armature of
the distant relays will also be "opened" or

"closed." From which it follows that dots
and dashes may be transmitted from both
ends of the line simultaneously by a proper
manipulation of the pole changers.

The instrument c c shown at A and B ic

an electrical condenser (q.v.). It performs
a very useful function in duplex and quadru-
plex telegraphy, as follows. The artificial

line coils R r which are used to "balance"
with are usually composed of spools of fine

German silver wire, wound double, or non-
inductively, so that they may not possess
any perceptible magnetic effect or inductance.
These coils have no static capacity. The
main line it is known does possess static
capacity. Hence at the moment of charg-
ing and discharging the line there is a mo-
mentary inrush and outrush of current into
and from the line, greater than that due to
the ohmic resistance of the line. This would
produce a momentary inequality in the cur-
cent in the coils of the relays unless equal ca-
pacity were given to the artificial line. This
is done by adding the condensers c c to the
artificial line. These condensers are adjust-
able and by means of metal plugs more or
less capacity may be added until a static
balance is obtained. The rheostats are also
adjustable in order that the resistance bal-
ance may be readily obtained.

The arrangement of pole reversing keys
and polarized relays shown herein may also
be used for single wire working and in fact
this method has been largely used in Europe
where it is known as the "double current"
method.

The Quadruplcx (Edison).— It will be ob-
served that the Stearns duplex and the polar
duplex employ in their operation two dis-
tinctly different principles. The Stearns du-
plex depends for its operation upon the in-
crease or decrease of the strength of current
on the line, regardless of the direction
(polarity) of the current whilst the polar
duplex depends upon changes in the direction
of the current regardless of current strength.
In the operation of the Edison quadruplex
system both of these principles are combined
on one wire; the instruments used being the
transmitting key (transmitter) and Morse
relay (termed the neutral relay) of the
Stearns duplex, and the pole-changer and
polarized relay of the polar duplex.

It being understood that the relays are
ivound differentially for the purpose stated
previously and that rheostats, condensers,
etc., are employed, as in the duplex systems
described, the theory of the quadruplex sys-
tem will be easily grasped by reference to
Fig. 16. In the Stearns duplex, when the
transmitter is open there is no electromotive
force to the line, the wire in that case being
placed directly to ground. Since the polar
duplex depends for its operation upon th^
reversal of polarity, provision is made for
this requirement in the quadruplex by so
arranging the connections of the transmitter
K, that when the latter is "open" a small por-
tion, I, of battery b is left in the circuit, to be
operated by the pole-changer pc. When k is

closed, the full battery B is reversed by the
pole-changer. On the other hand, when the
small portion I of battery b is to the line, and
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only a weak current is traversing the line, the

adjustment of the retractile spring is such

Theory of EdiSon yuaJru^jlcx

that the armature a is withdrawn from the

core; while, when the key K is closed, and
the full strength of battery passes to line, the

armature is attracted. Both stations are of

course similarly equipped. Thus an operator
may manipulate key K and the consequent
increase and decrease in the current strength
will operate the distant neutral relay N. But
the operation of key K will not practically

aflfect the distant polarized relay P, inasmuch
as that key does not alter the direction of

current on the line. On the other hand the

pole-changer PC will operate the distant polar-

ized relay, but will not operate the distant

neutral relay. Thus two messages may be
sent in opposite directions at once over a
quadruplex circuit; this system therefore giv-

ing the equivalent of four wires from one.

The three wires thus gained are termed
"phantom" wires. The Edison quadruplex
has been widely employed in the United
States, Canada, and Great Britain.

Many details of apparatus required in

practice are, for lack of space, omitted here,

but those interested will find complete details

of these systems in the author's 'American
Telegraphy and Encyclopedia of the Tele-
graph,' from which work a number of the

diagrams used in this article are reproduced
with the consent of the publishers.

TIic Roberson Quadruplex.— This is a

modification of the "Sieurs" quadruplex. It

employs at the transmitting end two keys —
one of which controls a train of rapidly-

pulsating currents of positive polarity, the
other controls rapidly-pulsating currents of
negative polarity. At the receiving end there
are two polarized relays — one of which is

arranged to respond only to positive pulsa-
tions; the other to negative pulsations only.

Each relay is provided with a contact that
controls a sounder. The relays are wound
diflferentially and rheostats and condensers
are used for the artificial line. This quad-
ruplex is used to a limited extent in the
United States and is found to give satisfac-

tory service on long circuits, especially in

stormy weather.
Submariue Cable Telegraphy.— The speed

of signaling through an electrical conductor
is inversely proportional to the product of
its electrostatic capacity and the resistance.

The capacity and resistance of a conductor

increases directly with its length. The ca-

pacity also varies with the material compris-
ing the insulating medium (see Electric

Condenser). The high electrostatic capacity

and the great length of submarine cables con-

duce to slow signaling. When a long cable

is connected with a source of electromotive

force the charge is communicated to the dis-

tant end almost immediately, but the amount
of charge at first arriving is extremely small

and the charge or current rises slowly there-

after to its maximum. The discharge is ap-

proximately as gradual as the charge. Hence
a desideratum in submarine telegraphy is a

receiving instrument that will respond to a

very feeble current, for the weaker the cur-

rent required the shorter will be the time of

charging and discharging the cable, and the

more rapid will be the rate of signaling. The
first most successful receiving instrument de-

vised for this work was the Thomson mirror
galvanometer (see G.\lv.\nometer). The light

from a lamp is thrown upon the mirror and
the light is reflected back upon a screen. The
mirror is carried on a suspension system in-

cluding several very small magnetic needles,

which are in the centre of a coil of fine wire,

the coil being in the circuit of the cable.

Minute pulsations of current cause the

needles to be deflected to the right or left

according to the direction of the currents.

This causes the spot of light on the screen to

be deflected to the right or left. A deflection

to the right constitutes a dash, one to the

left a dot. The direction of the deflections

is regulated by a special form of key (k,

Fig. 17) at the sending end (a tapper) by
means of which positive and negative cur-

rents may be transmitted. The mirror re-

ceiver gives no record of the message, the

signals being written down by the operator
as they are received.

A later invention, the Siphon recorder,

also due to Sir \Vm. Thomson (now Lord
Kelvin") overcomes this objection. This in-

strument, outlined in Fig. i", consists of a

Fig. 17. Theory of Submarine Cable Telegraphy.

coil of fine copper wire, A, which is sus-

pended between the poles of a powerful mag-
net, M, in such a manner that when a current

passes through the coil it, like the needles in

the mirror galvanometer, tends to place it-

self at right angles to the lines of force of

the magnetic field. When no current is flow-

ing in the coil, two small weights, w, sus-

pended from the lower end of the coil, hold it
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in the plane of the magnetic lines of force of

the magnet. A siphon c consisting of a very

small glass tube is attached to the coil by a

tine wire. The lower and bent end of the

siphon is placed directly over the centre, or
imagincry zero, of a paper ribbon P. The
double pole-changing key K sets up momen-
tary pulsations of positive and negative cur-

rents through the coil, the movements of

which cause the lower end of the siphon to

move to one side or other of the zero line of

the paper. The upper end of the siphon dips

in an ink-well B, and, by an ingenious elec-

trical arrangement, not shown in the figure,

the ink is caused to spurt out at the lower
end of the siphon upon the paper strip as a

succession of very fine dots. Thus it is not
needful that the siphon should touch the paper
and in this way friction is avoided. A speci-

men of the signals as recorded by the siphon
recorder is shown at the top of the figure.

For reasons not well known the earth's

electric potential varies at different parts of
the earth. Hence there is usually a differ-

ence of potential between the terminals of a
long cable. This would tend to produce a

current in a sensitive receiving instrument,
which would deflect it to the detriment of
signaling. To avoid this difiiculty a con-
denser D is placed between the cable and the
earth. This, so to speak, breaks the con-
tinuity of the circuit for slow changes of po-
tential. When the condenser is once charged
with the earth's potential, current ceases to
flow into the cable and the receiving instru-
ment comes to zero. The changes in the
earth's potential occur comparatively slowly— from maximum positive to negative in per-
haps five minutes. Conseqeuntly these
changes are scarcely perceptible on the re-

ceiving instrument. The quick changes of
potential due to the transmitter, however,
produce currents of charge and discharge
that operate that instrument.

Long submarine cables are usually du-
plexed; the "bridge" method of preventing
the effect of the home transmitting key upon
the home receiving instruments, being em-
ployed. .\n artificial cable consisting of
strips of tin foil arranged to give resistance
and capacity equal to the actual cable is em-
ployed instead of the rheostats and condenser
used for the artificial line in overland duplex
telegraphy.

Signals are now usually transmitted over
long submarine cables by automatic trans-
mitters somewhat similar to the Wheatstone
transmitter; the messages being perforated
in advance on a strip of paper. A speed of
about 40 words per minute in each direction
is reached on some of the newer Atlantic
cables.

.S"i»ii(//(iJicoi(.r Telegrafihy and Telephony.—
This is sometimes termed "composite teleg-
raphy." The art relates to telegraphing and
telephoning over one wire at the one time.

When a telephone receiver is inserted in
an ordinary telegraph circuit the operation
of the Morse keys deflects the diaphragm
abruptly and produces loud noises in the tele-
phone which render the reception of speech
nearly impossible. Van Rvsselberghe, of
Belgium, discovered that if the rise and fall
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of the telegraph currents were made gradual
no disturbing sounds would be heard in the
telephone. To bring about this result he in-
troduced into the telegraph circuit a combi-
nation of electromagnets and condensers,
which by retarding the rise and prolonging
the fall of the telegraph currents merely in-
flect the diaphragm of the telephone, but do
not produce any sound thereby. When this
result is obtained the telephone currents may
then be superposed upon the telegraph cur-
rents without impairing the efficiency of the
telegraph signals. Simultaneous telegraphy
and telephony is now in successful use in
America and Europe; two telegraph circuits
being operated as one telephone metallic
(two wire) circuit, on circuits up to 400 miles
in length.

Synchronous Multiplex Telegraphy.— It is

known that 500 pulsations of electricity per
second can be transmitted on an overhead
wire of moderate length. A telegraph oper-
ator at his best speed is not capable of trans-
mitting more than an average of 10 dots per
second. Hence it was thought that if means
were devised whereby a number of operators
should consecutively be given exclusive con-
trol of a wire for brief intervals of time the
same wire might be utilized to transmit four,
six or more messages at practically the same
time. In order that this might be done satis-
factorily it was evident that the correspond-
ing transmitting and receiving instruments
at the near and distant stations should be
placed in connection with the w-ire at identi-
cal instants. This entailed the construction
of devices for obtaining exact synchronism;
hence the name of the system.

The apparatus for obtaining synchronism
and for apportioning the wire among a num-
ber of operators consists of a revolving wheel
at each end of the telegraph line, the wheels
revolving as nearly as possible at a uniform
rate. Each wheel is driven by an electric
motor whose motion is controlled by a
vibrating reed at each station, which reeds
are attuned to the same rate of vibration, as
closely as possible. This wheel is supported
on a vertical shaft. Below it is a stationery
circular disc made up chiefly of a large num-
ber of metal segments (84) radiating from
near the centre of the disc, and insulated
from one another by suitable material. The
shaft supporting the wheel passes through
the centre of the disc. The shaft carries by
a suitable projection a brush or trailer,

which, as the wheel revolves, is swept over
the segiTients in rapid succession. As the
trailer makes tliree revolutions per second it

comes in contact with each segment three
times per second. If it is desired to transmit
six messages at once, 72 segments are set
apart for the purpose, and each of six desks
at each end of the wire are allotted twelve
segments. That is, starting from any given
point on the disc, the first segment will be
given to desk No. t; the second segment to
desk No. 2. and so on to the sixth segment,
where two segments are skipped, being re-

served for synchronizing purposes. .\ sec-
ond series of six segments is then connected
to desks No.'s i, 2. 3, and so on around the
disc. The line wire is connected to the



TELEGRAPHY

shaft or trailer of the revolving wheel at

each station, and, consequently, as the trail-

ers make three revolutions per second, each
desk of the six is placed in contact with the
line, and with its corresponding desk at the
distant station, 36 times per second. As an
operator cannot make a dot in less than the
one-twelfth of a second it follows that in

that time the trailer will have given him con-
tact with the line thrice. Hence each one of
six operators may transmit messages as
though he had entire control of the line.

As each character received at any one desk
is formed of a number of pulsations an ar-

rangement of relays with a contact on the
"back-stop" is employed which delivers the
signals virtually unbroken at the receiving
end. Synchronism is maintained by means
of the two segments referred to which send
"correcting* impulses that retard or acceler-

ate the speed of the wheel that carries the
trailer.

A multiplex system of this general type,

due to Mr. P. B. Delany, of New York, and
bearing his name, is in operation in Great
Britain on a number of circuits.

Harmonic Telegraph.— This system, due to
Professor Elisha Gray, avails of the fact that
a steel rod or tuning fork has a fundamental
rate of vibration depending on its physical
formation. Forks attuned to diflferent rates

of vibration are caused by suitable contacts
to open and close main line batteries at the
transmitting end of a main line circuit, at a
rate depending on their fundamental rate of
vibration. These forks are maintained in

vibration by well-known electromagnetic de-
vices akin to that of the electric door-bell
Csee Electric Sicn.^ling). When so vibr.it-

ing these forks send out current pulsations
corresponding to their rate of vibration ex-
cept when their contact points are shunted or
opened by a suitable Morse key in the hands
of an operator.

At the receiving station electromagnets
are placed in the main line. The armatures
of the electromagnets consist of reeds fas-

tened at one end and attuned to vibrate at

rates corresponding with their corresponding
transmitting forks; and each reed will re-

spond only to its corresponding fork. Each
of the reeds is equipped with a light lever
which rides on the top of the reed. This
rider controls a local circuit in which there is

an ordinary Morse sounder. By this means
signals transmitted by any one or all of the
transmitting operators will be received by
the respective receiving operator or opera-
tors. In practice four messages have been
transmitted at once by this system between
New York and Chicago.

Dial Telegraphs.—Variously known as dial,

A, B, C, and pointer telegraph systems; due
to Breguet, Kramer, Frischen. Wheatstone
and Siemens-Halske. These systems employ
a dial carrying on an outer circle the letters

nf the alphabet and on an inner circle figures

and punctuation marks. A pointer operated
by suitable mechanism within a case moves
like the minute hand of a clock around the
dial in response to pulsations of electricity

from a sending instrument. The sending in-

strument has a similar dial and is equipped

with a key which is movable around the face
of the dial. As the key is thus moved it

opens or closes a circuit, or it causes the
movement of a magnet before coils of wire
within the case, that transmits pulsations of
electricity over the line, which in turn actu-
ate, by means of an electromagnet, an es-

cape wheel that moves the pointer as stated.

The operator moves the transmitting key
uniformly around the dial. As he does so the
pointer on the receiving instrument moves ,1

corresponding distance. When the key ar-

rives at a desired letter the operator pauses.
The receiving operator or attendant notes
the letter; the sender moves his key to the
next desired letter, and so on, in this manner
spelling out his message. This system is

slow, but it possesses the advantage of re-

quiring little or no skill on the part of the
user for its operation. Hence, especially be-
fore the days of the telephone, it was in favor
as a means of communication between police
and fire headquarters, on railroads, etc. As
elsewhere stated telegraphs of this order are
still in use in other countries.

Pollak-J'irag Automatic Telegraph.— In one
of its first forms this system employed a per-
forated tape, the holes on one edge of the
paper transmitting dots, those on the other
edge, dashes; the paper passes between two
metal brushes and a metal cylinder; one
brush transmitting positive, the other nega-
tive polarity. The receiver is a telephone
attached to the centre of the diaphragm of
which is a light metal rod. The current pul-

sations oscillate the diaphragm which oscil-

lations are communicated by the rod to a

small mirror. A beam of light is thrown
from a lamp upon the mirror which in turn
reflects the light through a slot upon a roll

of sensitive photographic paper, the result

being that dots and dashes are produced on
the paper roll.

In a later development of the system an
operator perforates a paper strip, by means
of a keyboard, with an arbitrary number of
holes for each letter; the number of holes for

one letter being in some cases more than
12, and occupying a space of about seven-
eighths of an inch on the strip. The strip i'l

passed between metallic brushes and a drum,
causing intermittent currents to pass over
two wires to the distant station, when they
pass through the coils of two telephone re-

ceivers. A small mirror is connected by two
small wires to the diaphragms of the tele-

phone receivers in such a manner that the
arriving currents cause it to execute vertical

and horizontal movements which by means
of the light from an incandescent lamp, re-

flected from the mirror, are reproduced upon a

sensitized band of paper, tracing letters on that

paper which are in a few seconds auto-
matically developed. A speed of 40,000 words
per hour is claimed for this system.

Telegraphing from Mazing Trains — Induc-
tion Telegraphy.— This is a system of induc-
tion telegraphy which has been in practical

operation, but is not now much utilized,

chiefly because the demand for such a service

does not warrant the expense of its operi-
tion, one item of which, for instance, would
be the employment of a telegraph operator
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on each train. (See Wireless Telegraphy.)

Three methods of telegraphing between
moving trains and fixed stations have been

tested. Namely; an electromagnetic induc-

tion method, in which a coil of wire is wound
around a car lengthwise and a straight wire

is laid along the railway track or strung on
poles beside the track. In the circuit of the

coil and of the straight wire, induction coils

are inserted; also telephone receivers. By
means of the induction coil pulsations of cur-

rent are set up in either of the circuits, which
pulsations are transmitted by induction

through the intervening air, and are heard as

sounds in the telephone receiver. The sounds
are broken into dots and dashes by means of

a telegraph key in the primary circuit of the

induction coil, virtually as in the case of

wireless telegraphy (q.v.). Another means
of accomplishing this result is by static in-

duction. In this method the metal roof of a

car is connected with an induction coil, in

the car. This sets up charges and discharges

in the metal roof which acting by static in-

duction set up corresponding charges in

wires along the track on poles, which are

connected by means of condensers with tele-

phone relays in the fixed stations. The fixed

stations are also supplied with induction coils

by which pulsations set up in the line wires
are inductively transmitted to the roof of the

car, where they are heard as sounds in a tele-

phone receiver; a key being used in each case

to break up the train of pulsations into dots
and dashes.

Wireless telegraphy has also been em-
ployed for this purpose, a short metal cylinder

being used on the train as the vertical

wire.

Military and Naval Telcgral'h.— Heliog-
raphy is quite extensively employed by the
army and navy of this and other countries.

The distance covered between any two sta-

tions is about 2S miles. Signals are trans-
mitted by reflections of the rays of the sun,
the duration of the reflections being made to
correspond to dots and dashes of the Morse
or any other prearranged code. One form of
heliograph consists of a mirror freely mov-
able in a socket and supported on the upper
end of a tripod. The reflections are thrown
in the direction of the distant station and
signals are sent by interposing the hand or a

screen before the mirror. When the sun is

not in a suitable position to admit of its

direct reflection in a desired direction, two
mirrors are employed, one facing the sun,
which reflects the sun's rays upon the mirror
facing the distant station.

Flag-signaling, termed wig-wagging, and
flash signaling by lanterns and search lights,

also by horns, whistles and sirens are em-
ployed by the various armies and navies of
the world. Also Morse telegraphy and wire-
less telegraphy (q.v.). Torches at night take
the place of the flag in signaling. In flag and
torch signaling, as well as in heliography and
lantern signaling, one or other of the Morse
codes is used, when a dot and dash alphabet
is to be availed of. The United States army
and navy also employ what is known as the
Myer wigwag alphabet. The Myer alphabet
consists of the figures I and 2; or combina-

tions of those figures; i signifying a motion
of the flag or torch to the right; 2, a motion
to the left. Thus "22" signifies two motions
consecutively to the left and represents the
letter A. A "space" is indicated by a "front"
motion. Arbitrary characters of this general
type have long been used in needle telegraph
systems in which a deflection to the left is

represented by the figure "l;" a deflection to
the right by the figure *3.» Thus A would be
represented by "^33" in one such alphabet, or
two deflections to the right.

In wigwagging or torch signaling the flag-

man faces exactly toward the distant sta-
tion; staflf is vertical in front of centre cjf

body, but at height of waist. When the
Morse alphabet is employed, a dot is repre-
sented by a motion of flag or torch to right;
the dash, a motion to the the left; the space
by a "front" motion. See Semaphore Tele-
graph.

Printing Telegraphy, Stock Tickers.— Print-
ing telegraphy relates to those telegraph sys-
tems in which telegrams are printed as
received on strips or sheets of paper. Gen-
erally speaking, printing telegraph systems
of the stock ticker type depend for their oper-
ation upon the synchronous rotation of a
wheel or cylinder at a receiving station with
a type-wheel at a receiving station. If, for
example, two wheels of equal size having on
their peripheries type letters of the alphabet
are placed side by side and are caused to ro-
tate, it is obvious that if they start with a
similar letter at a given point, each wheel will

continue to presept a similar letter at the
given point as long as the wheels rotate at
equal speeds. It is, however, a difficult mat-
ter to obtain a continuous synchronous rota-
tion of two or more such wheels or cylinders,
especially when they are revolving at a high
rate of speed, unless their movements are
under control of some master wheel or trans-
mitter. Consequently, in electrical printing
telegraphy, controlling devices of this nature
are employed. For instance, in the well-
known "ticker" systems, the type-wheels of
the tickers in the various offices are placed
under control of a transmitter which main-
tains them in synchronism by a "step-by-
step" movement, so called. In certain other
printing telegraph systems, such as the
Hughes, largely used in Europe, the uniform
rotation of the transmitting and receiving
wheels is maintained by a nearly synchronous
rotation of the motors at each end of the
circuit, and, in addition, by a "correcting"
device applied to the type wheel. See Syn-
chronous Multiplex Telegraph in this article.

A theoretical diagram of a simple "step-

by-step" printing telegraph sj'Stem is shown
in Fig. 18. The transmitting apparatus con-
sists of a long cylinder T. A metal seg-
mental w is rigidly mounted on the same
shaft as the cylinder. An electric motor is

mounted by friction bearings on the same
shaft. The object of using the friction bear-
ings is to permit stopping the cylinder in-

stantly, without stopping the motor. Cylinder
T carries a set of blunt pins. />. />, projecting
in a spiral row from its surface. A keyboard
is placed above the cylinder, with the keys
directly over the pins as indicated; one kej'



TELEGRAPHY

for each pin. When a particular key is de-
pressed, its spur, or catch, moves into the

Theory of "Ticker" Telegrapli.

path of a corresponding pin, thereby in-
stantly arresting the cylinder. The wheel w
is insulated in two parts or segments as in-
dicated by the zig-zag line i. As the wheel
rotates, portions of the respective segments
(s, s') alternately pass under brush b, with
the result that momentary currents pass al-
ternately from positive and negative batteries
b, b', giving the equivalent of an alternating
current on the line.

The receiving apparatus or "ticker" proper,
RS. consists of a polarized relay PR (see Poi..\r
Duplex); an electromagnet, termed the
"press" magnet pm ; a type-wheel TW, and an
escape-wheel Ew. A drum d by its weight F
tends to rotate the shaft s on which tw and
EW are mounted. The escape e is connected
rigidly with an armature A of PR, and is

pivoted at p. Relays pm and PR are in the
same circuit, as shown. The line pulsations
are of sufficient strength to oscillate rapidly
the armature of the polarized relay, in con-
sequence of which the escapement E allows
the escape wheel and type-wlieel to revolve
rapidly. Owing to the greater inertia of the
press magnet lever it does not respond to
these rapid pulsations of current. When,
however, the cylinder t is brought to rest,
the steady current operates pm and its lever
is sharply attracted and prints a letter.

Assuming that the wheel w sends out 32
alectrical pulsations in one revolution these
pulsations will cause one revolution of the
type-wheel. Thus, if the transmitter be set
in motion with brush B resting on the seg-
ment that is in line with, say, the pin under
key a; while the letter .\ on the type-wheel
is opposite the platen r on the end of the
lever of the press-magnet, it follows that for
every revolution, or part of a revolution of
the cylinder, just enough pulsations will be
transmitted to cause the type-wheel to pre-
sent a letter opposite the platen correspond-
ing to the key depressed. If the transmitter
and type-wheel do not start with corre-
sponding letters in the required position mis-
prints follow. This is obviated by devices
which bring the apparatus to a "unison*

point after a few revolutions of the cylinder.
The speed of rotation of this apparatus is

about 120 revolutions per minute.
The apparatus shown prints letters only.

When figures are to be printed, a figure
wheel is placed on the shaft, side by side wich
the letter wheel, and a "shifting" device is

employed which shifts the letter or figure
wheel under the printing platen when a letter

or figure is to be printed. Usually two wires
are employed in the latter case, one to operate
the "shift" apparatus.

In printing telegraph systems of the kind
just mentioned, considerable loss of time
ensues from the fact that frequently it is

necessary to rotate the type-wheel the greater
part of a revolution in order to print one let-

ter. Thus, if the letter A follows B in a

given word, it will require 31 pulsations of
current to print A, assuming that there are

32 letters and punctuation marks on the type-
wheel. If R follows C, IS pulsations will be
necessary. This conduces to a low rate of

speed, perhaps an average of 30 to 40 words
per minute; the message being printed on a

paper strip.

Hughes' Printing Tekgralih.— The opera-
tion of this system may be gathered in a gen-
eral way from the immediately preceding re-

marks. It is not, however, a step-by-step
system, but depends for its operation on the
synchronous rotation of two wheels, one al

each end. When a key of the keyboard is

depre'ssed at the sending station it catches a
pin on a rotating wheel, or chariot, but does
not stop the wheel. The pin so caught, how-
ever, at that instant causes the transmission
of an electric current over the line. This
pulsation in turn instantly operates an elec-

tromagnet at the receiving end which trips a

device that throws the paper strip against
the letter on a type-wheel which at that

moment is in the printing position, and, as-

suming the transmitting and receiving appa-
ratus to be in synchronism, a letter corre-

sponding to the key depressed will be printed
at the receiving station. The synchronous
rotation of the wheels is obtained primarily
by means of a pendulum at each station

which is adjusted and arranged to insure a
proximate rate of rotation to the respective

wheels, but as the pendulums alone cannot
be depended upon to maintain proper syn-
chronism, a cam arrangement is provided
which, every time a letter is printed, moves
into a receptacle on the edge of the printing

wheel and corrects the synchronism of the

wheel, putting the wheel slightly forward or
backward, as may be necessary. Pulsations
of current are thus only transmitted over the
line when a letter is to be printed.

Buckingham Page Printer.— To avoid the
loss of time due to the rotation of a single
type-wheel with many characters the Buck-
ingham printer (in one of its forms) em-
ploys four very small octagonal type-wheels
mounted side by side on one shaft. On the
periphery of each wheel eight letters and
other characters are placed, ;\2 in all. The
shaft on which these type-wheels are mounted
is so arranged that by an ingenious dispo-
sition of five electro-niechanically operated
levers, it may be given both a lateral and a
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rotary motion such that any one of the 32

characters on the type-wheels may be placed

before a given point for printing, by five

pulsations of current. The selection and
printing of any letter or punctuation mark
are brought about by a cycle of six pulsations

of current in all — that is, three alternations

of polarity. These pulsations are of varying

length, akin m this respect to the Morse
alphabet. l'"or example, the letter A will be

selected by a dash, short space, dot, short

space, dot; B by a dot, long space, dash, long

space, dot. Dots and dashes being made by
positive currents, spaces by negative cur-

rents, as in the Wheatstonc automatic tele-

graph tq.v.). The combinations of dots,

dashes and spaces representing the different

letters comprise what is known as the Buck-
ingham alphabet. For the actual printing of

a character the sixth pulse, corresponding to

the space between letters and words in the

Morse and Wheatstone systems, is utilized.

This is always a negative pulsation. In the

preparation of messages for transmission, and
in the actual transmission of messages this

system is almost identical with the Wheat-
stone automatic telegraph, and if the Wheat-
stone receiver were employed the messages
would be recorded as dots, dashes and spaces.

The transmission of the six pulses of al-

ternating polarity for each letter of the Buck-
ingham alphabet operates a polarized relay in

the main line at the receiving station, which
relay by its armature controls two local cir-

cuits, in which are a governing relay, a

unfson magnet and an escapement magnet,
the latter imparting, by means of an escape-

ment, a step by step motion to a "sunflower,"*

or distributor, of peculiar construction, to

such purpose that, with the co-operation of

the governing relay, and depending on the

duration of the received pulses and the order

of their arrival, one or more selecting relays

are operated, and these, in turn, cause the

operation of the type-moving levers which
bring a desired letter on the type-wheel to

the printing position. Hence the Bucking-
ham printer is a positive or "step by step"

system in which an escape-wheel, and with
it the sunflower, is caused by a cycle of si:c

pulses of current, one or more of which are
prolonged, to undergo a cycle of six steps

oo

i
J)

Fig, ig. Buckingham Printing Telegrapli.

for each letter or character selected and
printed.

Details of the receiving, unison and print-

ing apparatus are shown in Figs. 19, 20.

The main line polarized relay by its armature
controls the two branch circuits in which
are the instruments shown. These have two
coils reversely wound, and in the case of the
escapement magnet, currents from dynamo
D cause its armature to oscillate from side to
side concurrently with the armature of the
main line relay. The unison magnet is polar-

ized and its coils are so connected that a
current from dynamo D in one of its coils

(coincidentally with a negative current on
the main line) tends to assist the permanent
magnetism, while a current in its other coil

opposes the induced permanent magnetism.
The adjustment of the spring s of this magnet
is such that its armature will not be attracted

by prolonged positive pulses, but it will be at-

tracted by prolonged negative pulses. Hence
when short or long positive, and short nega-
tive currents are coming over the main line,

the hook on the end of the armature a

is always in the path of the teeth of the
unison wheel, on the same shaft as the es-

cape-wheel; but when a long negative pul.^e

is received the armature is attracted, and the

hook is withdrawn from the path of the
teeth. The interval between any two of the

teeth on the unison wheel is equal to the
interval between any three of the teeth on
the escape-wheel. Six pulses of current will

move the escape-wheel a distance of three

teeth. Hence six pulses will also move the
unison wheel a distance equal to that be-

tween any two of its teeth. Thus as long
as the escape-wheel is in unison with the re-

ceived pulses the hook will always be drawn
out of the path of the teeth, since each letter

of the said alphabet is followed by a long
negative pulse; and if at any time the ap-
paratus should get out of unison it is seen
that in the foregoing way five short pulses
will hold it at the unison or zero point.

The teeth of the unison wheel (or sun-
flower) perform another important office.

Around the wheel, pivoted as shown, there
are six circuit-closing levers, of which five

are on one metal support; the sixth is insu-

lated therefrom. These levers are so arranged
relative to the teeth that when the unison
wheel moves a distance equal to the space
between two of. its teeth these levers are

caused to close their respective circuits at

I, 2, 3, 4, 5, 6, in quick succession, beginning
at I ; a long pulse causing a circuit-closer to

dwell longer on its contact than a short
pulse. The retractile spring of the govern-
ing relay is adjusted so that its armature will

not respond to short pulses of current, but
will respond to prolonged pulses of either

polarity. This feature is used in connection
with the circuit-closers of the distributor, or
sunflower, and selecting relays. Fig. 20.

These relays also have two coils reversely
wound. The circuit from one of the coils

of each relay is connected to the correspond-
ingly numbered contact post on the sunflower.

but this circuit is only fully completed
when the armature of the governing relay is

attracted. Whenever in the course of the
arriving six pulses, representing a character,
one or more of the pulses are prolonged,
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there will also be a prolonged current in

the local circuit of the governing relay,

which will then attract its armature. Assume
it is the first pulse. At this moment circuit-

closing lever i is on a tooth of the unison
wheel and its circuit is closed (Fig. 20) at

ReMOiii^gClit;

Fig. 20. Buckingham Printing Telegraph.

contact point i. Hence, the armature of the
governing relay being attracted at this in-

stant, the circuit of No. I selecting relay is

completed and being actuated by current
from dynamo d', throws its armature to the

right, operating a type-magnet I (not shown).
This type-magnet by its armature levers

will move the type-wheel into a position for

printing the letter A, and if there be no
other prolonged pulses that letter will be
printed by the sixth pulse which operates the

printing mechanism (not shown). Had the

third and fifth pulse also been prolonged the
third and fifth selecting relays would have
been operated, and other type-magnets would
have been actuated that would have brought
the letter K to the point for printing. The
sixth circuit-closing lever (Fig. 20) is the last

to act. This lever when closed actuates two
relays, one of which, tgrmed the sixth pulse re-

lay, operates the press-magnet, the paper feed

magnet, an ink ribbon magnet and a dogging
magnet; the other relay is the restoring or
resetting relay which closes a restoring cir-

cuit through the selecting relays and type-
wheel magnets, and thus reverts these in-

struments to normal position after the selec-

tion and printing of a letter.

To avoid the operation of moving a paper
carriage back and forth in the manner of
the ordinary typewriter, the telegraph blanks
in this system are arranged in the form of a

tube, which is placed loosely over a fixed

tubular support. By suitable mechanism the
paper tube is rotated step-by-step as each
letter is printed, until at the end of a line,

when it is advanced along the tubular sup-
port a distance of one line.

The main line of this system is duplexed
and a speed of about 100 words per minute
is obtained in each direction on a circuit be-
tween New York and Chicago, with repeat-
ers at Ruffalo. The messages are prepared
for transmission by means of a keyboard
perforater at a speed of 50 to 60 words per
minute, one depression of a key perforating
all the holes of a letter. fSee Author's
^American Telegraphy'* for details.)

The Barclay Page Printer.— This system
is a modification of the Buckingham page
printer just briefly described. The operation
of the Barclay printer up to the selecting
relays. Fig. 20, is virtually similar to that of
the Buckingham. At this point, in the Bar-
clay arrangement the selecting relays, instead
of operating the type-wheel shaft, are caused
to select a given one of 30 or 32 electromag-
nets, each of which controls or operates a

certain type of a typewriter which prints the
letter; the message being printed by the type-

writer in the ordinary way, by the aid of

electrical devices. Messages may be trans-
mitted by this system by means of a key-
board manipulated by an operator, or by means
of perforated paper. This system is being
introduced on lines of the Western Union
Telegraph Company. For details, see U. S.

Patent No. 785,076.
Murray Page Printer.— This printer is

being used on the lines of the British Post-
office. The messages to be transmitted are
prepared somewhat as in the case of the

method utilized in the Wheatstone automatic
system. The perforated paper sends certain

combinations of electrical pulsations for any
given letter, over a main line and these pulsa-

tions in turn operate apparatus at the receiv-

ing station which perforates a paper strip in

a manner corresponding to the letters trans-

mitted. This paper is then caused to pass
before a set of metal strips which in their

operation, and depending on the combination
of perforations in the paper, select a certain

letter of a typewriter, the message being
thereby printed in page form. This system
depends on synchronous movements of the

transmitting and receiving apparatus, whicli

is maintained by the action of the received

pulsations upon apparatus in a local circuit

at the receiving station. The speed of this 1

system is about T03 words per minute. See '

Trans. Am. Inst. El. Engrs., igoi.

Rozvland Multiple Page Printer.— This sys-

tem was invented by the late Professor
Henry S. Rowland. In its latest form it is

arranged to transmit eight messages at once
on one wire, four in each direction, the cir-

cuit being duplexed. For the multiplex
transmission a segmental cylinder, or com-
mutator, and a rotating trailer which passes

over the segments, are employed. The seg-

ments, in series of 11, are arranged around
the cylinder, a given set of transmitting and
receiving apparatus being connected with a

given set of segments. In this system 11

pulsations of alternating polarity are utilized

for the transmission of a letter, two given

pulsations out of each series of pulsations
j

being omitted for a given letter. One manu-
ally operated keyboard is allotted to each

series of segments on the cylinder and the

depression of a key on the keyboard causes

the opening of the main line circuit, by which
means two given pulsations of a series are

omitted. The omission of these pulsations

affect a main line relay, which in turn oper-

ates selecting magnets in a local circuit thr.t

select the letter corresponding to the letter

transmitted; the message being printed in page

form. The alternating currents for the opera-

tion of this system are set up by a dynamo
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machine; a motor at each end of the circuit

drives tlic trailers, and as these motors are

governed by the dynomo machine currents a

synchronous rotation of the trailers at each

end of the line is thereby obtained. See
'Electrical Review,' New York, Nov. 15,

1902.
Baudot Multiple Printer.— This system is

in successful operation on many of the tele-

graph lines of the French government. For
its multiplex feature it employs devices prac-

tically similar to those described herein

relative to Synchronous Multiplex Telegra-

phy. A keyboard is used, and letters are

transmitted by depressing a given key which
sends out the necessary combination of

pulsations to reproduce a given letter at the

receiving end, where by suitable selecting

relays the given letter is selected and printed.

The rate of signaling by this system is

about 120 words per minute on one circuit.

See Thomas's <TRAiTi de Telecraphique
Electrique' ; also 'Electrical Review,' New
York. April 12, 1899.

Miscellaneous Telegraph Systems.— In ad-
dition to the telegraph systems referred to

herein, many others have been in actual op-
eration during the past century, either ex-
perimentally or commercially, among which
may be mentioned the electrostatic systems
of Lomond, Reusse, Reizen, Don Silva, Be-
tancourt, Cavallo; Ronald's synchronous sys-

tem; the electrolytic systems of Soemmering
and Coxe; the chemical facsimile systems of
Casclli, Bakewell, Denison, and Bonelli's

chemical printer; the chemical dot and dash
systems of Bain, Morse, Anderson, Delany,
Dyar ; the electromagnetic systems of Alex-
ander, Gauss and Weber, Steinheil, Schwei-
ger; the needle systems of Wheatstone and
Cooke, Davy; the dial systems of Siemens,
Brcguet, Kramer; the printers of House,
Hughes, Phelps; the Meyer multiplex; the
Mercadier multiplex and the Alteneck me-
chanical automatic system.

Telegraph Systems in Practical Operation.
—Wherever the electric telegraph is employed
the Morse system is the one most generally
utilized. In some countries such as the
L^nited States and Canada, Sweden, Portugal,
Switzerland, Egypt, Bulgaria, New Zealand,
India, Australia and South America, the
Morse system is used almost exclusively. In
Great Britain, Italy, Russia. France, China,
Japan, the Morse and the Wheatstone auto-
matic, which is simply a fast Morse system,
are largely employed. In Austria, Belgium,
Great Britain, Hungary, Sweden, Russia,
France, the Hughes printer is in extensive
use. In France the Baudot printer is util-

ized;; also in Italy, Holland and Switzerland
to a limited extent. In Great Britain, about
750 Morse ink recorders; 925 Bright's Bell;
."^.ooo A. B. C. telegraph, ,10 Delany multi-
plex, and 4,700 single needle apparatus are
in operation. All told there are approxi-
mately 70.000 Morse sets in operation in the
United States and Canada, and 45.000 in all

other parts of the world. There are in
Europe about 1,700 Hughes apparatus, and in

Europe and elsewhere about 530 Wheatstone
automatic sets in operation. Needle sys-
tems; A. B. C, and Bell apparatus are quite

largely used in Europe on the railroad and
commercial telegraph lines.

It may be remarked that there is a desire
on the part of the telegraphing public in all

countries to receive telegrams in type and in

page form, and as far as practicable the
various telegraph administrations are endeav-
oring to comply therewith. In the United
States as already intimated the Morse op-
erators in numerous instances transcribe mes-
sages by the typewriter as received, and the
different companies are now experimenting
with and introducing page printing instru-

ments on their lines, namely, the Bucking-
ham, Barclay, Rowland and Murray systems.
In Great Britain the Murray page prin.ter has
been adopted by the government, and in

Europe generally, where messages are re-

ceived on paper strips as by the Hughes and
Baudot systems, the strips are pasted on
blanks in page form, for delivery.

Speed of Different Systems.—• The average
speed of transmission by the Morse manual
telegraph may be placed at about 20 to 25
words per minute, although skillful operators
attain a speed of 45 and 50 words per minute.
The speed by the Wheatstone system on
short lines is about 500 to 600 words per
minute. By the Hughes an average of
about 30 words per minute in one direction
is obtained. This system may be duplexed,
giving 50 words per minute on one wire. By
the Baudot system, operating as a quadru-
plex, 120 words per minute; as a sextuplex,
180 words per minute. By the Rowland, op-
erating as an octuplex, or eight-fold, a rate
of 320 words per minute, on circuits of
moderate length, is said to be attained. By
the Buckingham and the Barclay systems a

speed of 80 words per minute, in each direc-
tion, may be obtained on circuits from New
York to Chicago, with repeaters midway.
By the Murray printer, about 80 to 100 words
per minute in each direction may be obtained.

Mileage of Telegraph Lines, Wires and
Submarine Cables.— In the United States the
total amount of pole lines is about 238.000
miles, on which about 1,270,000 miles of
copper and iron wire are erected. In
Canada there are about 3S,ooo miles of lines

and 84,500 miles of wire. In both cases the
various railroad companies also operate a
considerable amount of telegraph line (about
250,000 miles of wire) for the movement of
trains, etc. In all other parts of the world
there are approximately 435,000 miles of tele-

graph pole line and 1,450,000 miles of wire,
exclusive of about 48,000 miles of pole lines

and 216,000 miles of wire controlled by rail-

roads. The average size of the copper wire
used on telegraph pole lines is No. 12 or 14
B & S. gauge; that of iron wire. No. 6 or 8.

The nature and size of the poles varies in

different countries. Cedar is largely used in

the LTnited States and Canada; fir in Europe.
Poles 30 to 40 feet long and set 5 feet in the
earth are used. Thirty to 40 poles to the
mile has been common practice, but the
tendency in this country is toward the use
of 45, so and more poles per mile to obtain
greater security against sleet and wind
storms. Iron telegraph poles are used in

some countries.
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The amount of submarine cables in -.iH

parts of the world is about 200,000 auici

Of this amount about 27,500 miles are owned
and controlled by governments; the re-

mainder is owned and operated by private

companies. In all there are about 1,000 sub-

marine cables of varying length in different

parts of the globe.

While, as stated, the telegraph systems of

the United States and Canada are mainly

operated by orivate companies, the govern-

ments of both of these countries have con-

structed and laid for their own purposes

many miles of overhead lines and submarine

cables. Thus the United States government

has constructed its own telegraph lines and

cables in Alaska and the Phillipines. The
Alaskan lines extend from Seattle, Washing-

ton, to Nome. Alaska, a distance of 3.625

miles, including 1.439 miles of land lines,

2,079 miles of submarine cable and a wire-

less circuit of 107 miles in length. The gov-

ernment handles private commercial mes-

sages on these lines at a regular fixed charge.

The Canadian government owns and oper-

ates about 3,900 miles of land lines and

cables. The'bulletins giving the movements
of fish in the waters of the Gulf of St.

Lawrence and other shore lines, together

with messages relating to weather, quaran-

tine and signal service, are transmitted free of

charge.
Administration of the Telegraph.— The. ad-

ministration of the telegraph is in the hands

of the government in all parts of the world,

with perhaps the exception of the United

States and Canada; in which countries the

ownership and operation of the telegraph are

mainly in the hands of private companies.

The actual management of the telegraph

systems of the various countries of the world

is, of course, in the hands of the proper au-

thorities of those countries, but, excepting

again the United States and Canada, the dis-

position of all matters that relate to the regu-

lation of international telegraph traffic, such,

for instance, as the maximum number of

letters that shall constitute a word, the

alphabet to be used, etc., is reposed in the

hands of the International Bureau of Tele-

graph Administrations, Berne. Switzerland.

In fact, however, even the United States and

Canada incidentally come under the control

of this Bureau in so far as relates to the in-

tercommunication of telegrams with coun-

tries under the jurisdiction of the Bureau.

Thus if the Bureau decides that the maximum
number of letters in a word for telegraph

purposes shall be 10, the countries mentioned
must perforce comply with that regulation

as regards telegrams that may be destined

for or that may emanate from territory

wholly within the jurisdiction of the Inter-

national Bureau.

Within a recent period the question of gov-

ernmental supervision of wireless telegraphy in

this and other countries has taken definite shape.

In Great Britain by an act of Parliament the

Government is given complete control of wire-

less telegraphy in that country and over the

ships flying 'its flag. The other European
Powers had already exercised supervision of

wireless telegraphy. As a result of the report

and recommendations of an inter-departmental

board the United States coastwise wireless sta-

tions have been put under the jurisdiction of the

navy department. This places in the hands of

the navy 26 wireless stations and the equipment
of 60 additional stations is under consideration.

All of the coastwise stations are fully manned
and will be open day and night. These stations

will exchange messages with passing vessels

free of charge, but such messages will be sub-

ject to the usual land telegraph tolls. Practi-

cally similar arrangements are in force between
passing ships and the coastwise stations of

Great Britain, France, Germany, and Italy.

WlLLI.\M M.WER, Jr.,

.4iilhor of ^American Telegrapliy and Ency-
clopedia of the Telegrafh.'

Telegraphy, Submarine Sound, a system of

communication between steamships at sea by
sound telegraphy through water, an invention

next in importance to wireless electric telegraphy

through the atmosphere. In 1901 A. J. Mundy
tested an experimental boat in Boston Harbor,

based on experiments in the conductivity of

sound through liquids by Prof. Elisha Gray.

More recent experiments by J. B. Millet have

proved remarkably successful. Signals have

been exchanged between lightship bell and a ship

7 miles distant at sea.

It is a well-known fact that sound travels

faster through water or liquids than air, and

this is taken advantage of in a novel and prac-

tical way. In the ship at sea are two sound
receivers, one upon each side in the hold, lo-

cated approximately 20 feet below the surface

of the water. The lightship has the sounding

bell hung through a well in the centre of the

ship, about 25 feet below the bottom. It also

has a receiving apparatus. Near the lighthouse

on shore is a buoy from which depends a bell,

with a pipe leading to the shore to a compressed-

air reservoir in the lighthouse. The bell is sus-

pended by a main chain, while a second operat-

ing chain is attached at its lower end to the

bell crank of the hammer, and the upper end to

a pneumatic piston, which is operated by corn-

pressed air either from the anchored lightship

or the lighthouse, as the case may be, or it may
be operated by a direct upward pull by manual

power if desired. It has been ascertained that

the receiver for collecting the sound vibrations

need not be located on the outside of the

vessel, but operates as well when clamped

on the inside against the inner surface of the

outer hull, especially in iron ships. The sound

vibration from the l>ell passing through the

water is communicated to the side of the ship's

hull, and that in turn to the liquid or water in

the receiver. This consists of a cup-shaped

metal cylinder having the open end edged with

rubber, and clamped against the side of the

hull. Four hook-supporting arms project in-

ward from the hull, and upon these rest two

crossbars in which are hook eyeholts, the hogk

portion being clamped over projections on the

surface of the receiver. By this arrangement

the open end of the receiver is clamped securely

against the side of the ship's hull, making a

water-tight joint.

Inserted in the top of the receiver is an elec-

tric transmitter, something on the order of a
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telephone transmitter, from which wires are run

to the pilot house of the ship. The wires are

connected to a battery and the primary coil of an

induction coil in the usual way, and the tele-

phone receivers to tlie secondary coil. It is

obvious that when a sound impulse is given

to the liquid in the receiver in tlie hold of the

ship, it will be transmitted electrically to the

telephone receiver in the pilot house. As
the sound travels through the water in every

direction from its source, it is found that the

impulse will be stronger and louder on the side

of the ship nearest to the source. By this means
the direction of the sounding bell is ascertained,

for by listening to the telephone receiver at-

tached to the starboard side water receiver, and

then switching over to the port side and listen-

ing to that telephone receiver, the ear detects at

once which is the louder sound of the two.

This was determined experimentally by turning

the ship around in a large circle, when the dif-

ference in the sound from one side to the other

was very noticeable, according to which side was
nearer or farther away from the sounding bell.

In a portable apparatus of this kind for small

fishing boats the bell is suspended over the side

of the boat, the hammer being operated by a

separate rope. In the box is a coil of electric

cable attached to a hollow water-tight spherical

globe containing the electrical transmitter. This
is lowered overboard with the bell, and enables

two boats so equipped to signal to each other.

The soimd is conveyed from the spherical trans-

mitter bulb while immersed in the water to the
telephone receivers in the same manner as pre-

viously described. A depth of 25 feet is said to

give the best results. In foggy weather, signals

of this kind are readily heard, regardless of
which way the wind is blowing. It is feasible

to signal words with a special code, and no
doubt such a system of communication will be
perfected. The usefulness of the system in

safeguarding ships against collisions at sea at

night or in a fog is evident.

Telegraphy, Wireless. During the past

20 years attempts have been made, with more
or less success, to avail of electromagnetic in-

duction for signaling to a distance without
wires, by means of what have been termed in-

duction telegraph systems. Such systems employ
in their operation the well-known principle that

when an electric current is rising or falling in

one wire it will develop by induction a current
in a neighboring parallel wire. Phelps and Kdi-
son have employed this principle in signaling
to and from moving trains. These systems were
in operation for a time on several railroads in

this country, but were eventually abandoned for

lack of patronage. Preece also, in Great Brit-

ain, devised and had in operation a wireless

induction telegraph system. In the Preece sys-

tem a wire several miles in length is strung on
poles along the coast of the mainland, a parallel

wire being erected on poles along the shore of
an island. Tliese wires are placed in the earth,

or "grounded," at their respective terminals. By
employing a battery, an induction coil and a

Morse telegraph key in one of the wires, and a

telephone receiver in the other, it is feasible to

transmit signals by induction (possibly assisted

by conduction through the water"), without con-
necting wires, across an intervening space of

two to four miles. In the operation of these

induction telegraph systems from 50 to 300 elec-

tromagnetic pulsations or waves per second are

utilized.

Notable as the results obtained by induction

telegraph systems were considered at one time,

they have been completely overshadowed by
those systems in which electric waves or vibra-

tions of an immensely higher order, namely,

from several hundred thousand to many millions

per second, are utilized, and to which systems

the term "wireless telegraphy" is now generally

applied.

The growth of present-day electric wireless

telegraphy has been comparatively slow, and the

discovery and development of the art can
scarcely be placed to the credit of any one mind.

In 1864 Clerk-Maxwell demonstrated mathemat-
ically the electromagnetic theory of light, which

in effect is that electromagnetic manifestations

are due to undulations of the all-pervading

ether, of a nature more or less similar to the

undulations of the ether which produce the man-
ifestations of light, and that, in so far as they

differ, it is mainly a difference as to the number
of vibrations per second, the undulations that

produce the sensation of light occurring, for

instance, at the rate of from four hundred
million of millions per second, to seven hundred
million of millions per second; while, as just

intimated, the electric undulations may not ex-

ceed a few hundred thousand or a few millions

per second.

After the announcement of the electromag-

netic theory of light, which involved the exist-

ence of electric waves in free space, many scien-

tists endeavored to demonstrate experimentally

the truth of the theory. The honor of this

achievement fell to Prof. H. Hertz in 1887. It

had been shown by Sir William Thompson
(now Lord Kelvin) in 1853 that when a;

Leyden jar or other highly insulated con-

denser is discharged, the previous charge is

not dissipated in one rush, but gradually, in a

series of oscillations, analogously as a pendulum
when pushed from its zero position will gradu-
ally come to rest after a number of oscillations.

If the friction of the air and internal friction

could be eliminated, the pendulum would vibrate

continuously. On the other hand, if the pendu-
lum were placed in a viscous medium and raised

to its maximum position it would slowly descend
to zero, and rest there, its previously acquired

potential energy being used up in overcoming
the resistance of the viscous substance.

It is well known that in an electric circuit

containing coils of wire the current is per-

ceptibly retarded in rising and falling, which
fact is due to a property termed self-induction,

or inductance, which all conductors possess to a

greater or less degree. On the contrary, when a

wire possesses electro-static capacity the current

is assisted in rising and accelerated in falling.

The property of inductance is usually likened

to inertia, while capacity is likened to elasticity,

in mechanics. Briefly, inductance is that prop-
erty of a circuit upon which depends the num-
ber of self-induced magnetic lines of force that

will be set up around or in the circuit when the

current in the circuit is varying. Capacity is

that property of a circuit upon which depends
the amount of charge the conductor will acquire
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with a given electromotive force. Electrical re-

sistance may be regarded as molecular friction

which the electromotive force must ov'ercome in

forcing the current through the conductor. The
shortest electric wave thus far produced is about
.15 inch in length. This is still much longer
than the longest light-wave, and 60 or 70 times

longer than the longest dark heat-wave yet

measured. In the electric circuits employed
in wireless telegraphy the resistance is small (if

the spark-gap and filings coherer be eliminated).

In fact, if the resistance be too great the dis-

charge will not be oscillatory. The time of an
oscillation period is expressed by the formula

T= 2 VKL; where T is the time in seconds,
f is ratio of circumference to diameter (3.1416),
K is capacity in farads, and L the inductance in

henrys.
In proceeding with his e.xperiments. Hertz

reasoned that, analogously as light-waves affect

the eye when they fall upon it, so should electric

waves in the ether affect a suitable "eye" or
detector when they fall upon it. The apparatus
employed by Hertz to show the existence of

electric waves in the ether of free space con-
sisted of an electric oscillator for setting up
electric waves in the ether, and an electric

resonator or "eye" to detect the waves. The
circuit in which electric oscillations are set up
may be considered to emit electric waves in the

ether, virtually as a lighted lamp emits or
radiates luminiferous waves in the ether. The
Hertz oscillator and detector are shown in Fig.

1. The generator of the oscillations consists of

Fig. I.

Oscillator and Detector.

an induction coil /, the terminals of its second-
ary wire being connected to small metal balls

b, b, to which short metal cylinders, or wings,
w w are attached. The balls are separated by
a small air space, or spark-gap s, across which
sparks jump when tlie coil is in operation. The
vibrations of the interrupter a set up pulsations
of current, due to battery B, in the primary cir-

cuit of the induction coil, which pulsations, by
magnetic induction, cause alternations of greatly
enhanced electromotive force in the secondary
circuit. When the electric pressure rises to a
point sufficient to break down the resistance of
the air space between the balls h, h. oscillations
surge back and forth in the oscillating circuit
w. b, s. b, w, the rate of which oscillations will
vary with the electrical dimensions of the circuit,

namely, inductance, capacity, and resistance.
The rate at which the interrupter of an induc-
tion coil vibrates may vary from 50 or less to
hundreds of vibrations per second. The oscilla-
tions of the electric oscillator may be many

millions per second. It is evident, therefore,

that the induction coil, or other alternating cur-

rent generator, merely serves to strike the blow,
so to speak, that sets up the rapid electric oscil-

lations in the oscillating circuit, analogously as

when we wish to keep a tuning-fork in vibration
we must strike it at intervals. As a detector,

Hertz employed a copper wire, D, of circular

shape, but broken at one point. On the ends of
this wire he placed small metal knobs, d,

the distance between which could be regu-
lated by a micrometer screw. This wire was
supported on an insulating stand in a darkened
room, and small sparks could be seen passing
between the knobs d when oscillations were es-

tablished in the oscillating circuit w, b, s, b, w.
This experiment was held to demonstrate the

existence of electric waves in the ether, as pre-

dicted by Maxwell.
The distance at which electric waves are

detected by the Hertz devices is very limited,

perhaps not more than 10 or 12 feet at most.
These devices, however, demonstrated the possi-

bility of signaling to a distance by electric

waves, and the experiments set other minds at

work in this direction. Not long after the an-

nouncement of Hertz's experiments. Dr. Branly
discovered that metal filings, when thrown to-

gether loosely and made part of an electric cir-

cuit, have normally a high resistance, but under
the influence of electric oscillations they lose

this resistance and become good conductors of

an electric current. It is assumed in explanation

of this effect that the electromotive forces that

accompany the electric oscillations in the circuit

cause the filings, by electrostatic attraction, to

cohere, thereby making a better electrical con-
tact with one another, thus reducing the resist-

ance of the circuit: hence the application of the

term "coherer" to this type of electric wave de-

tector. It was also found that when the filings

had cohered they retained their electrical conduc-
tivity until they were jarred, or otherwise
mechanically disturbed.

In 1894 Dr. O. Lodge (now Sir O. Lodge),
in a lecture before the Royal Society, Lon-
don, showed that the Branly filings co-

herer could be used to transmit signals

telegraphically by placing them in a glass tube
and making them part of an electric circuit in

which was a battery and a telegraph receiver.

In this experiment when the induction coil was
operated at a distance of some yards from the

coherer the latter was actuated. In order that

the filings should not remain cohered after the

oscillations had ceased, he caused the hammer of

a bell operated by clock-work to strike or tap

the glass tube as long as the electric oscillations

continued. An electric bell has generally be«n
employed in the later use of the filings coherer.

In 1895-6 Popoflf and others utilized the filings

coherer as a means of detecting atmospheric
electricity, employing for this purpose a vertical

wire extending many feet into the air, the co-

herer being placed between the lower end of the

vertical wire and the earth.

Theories of Electric Wave Propagation.—It

is well known that substances opaque to light

obstruct the passage of the luminiferous ether

waves. Analogously, it was thought, in the

early days of electric wireless telegraphy, that

the curvature of the earth or sea between points

several hundred miles apart would prove a bar-
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rier to electric waves traveling, like light-waves,

in straiglit lines, inasmuch as it would not be

practicable to obtain masts, or other means of

support for vertical wires, of sufficient height to

overlook the barrier. Later experiments, how-
ever, showed that with wires only two hundred

feet high signals could be transmitted to points

between which there was a wall of earth or

water 15 or 20 miles in height, due to the curva-

ture of the earth. A number of theories have

been advanced in explanation of this fact. For
example, that the waves are propagated around

the earth by diffraction, or reflection, but these

theories are not generally held to be tenable. A
theory that meets with most acceptance at pres-

ent is that the electric waves are propagated as

sliding waves over the surface of the earth or

sea.

Before referring further to this theory brief

allusion may be made to the supposed action

that takes place in and around the Hertz oscil-

lator in the production of free electric waves in

the ether. The Hertz oscillator corresponds to

a condenser with widely separated plates. In
the act of electrically charging the arms or rods

of the oscillator, lines of force or strain spring

out all around the rods in the dielectric, that is,

the air surrounding the rods. To fix ideas,

these lines of force may be likened to highly

elastic half hoops, partially flattened out, and
with their ends resting on the rods. One end
of the lines of force is assumed to be positive,

the other negative. These hoops or lines resist

straightening out and their resistance to the

strain increases the further they are straightened

out, until their back pressure equals the charging
force. According to Maxwell's theory of dis-

placement currents in dielectrics, during the

process of applying this strain a displacement
current flows in the circuit, and when the coun-
ter pressure of the lines equals that of the charg-
ing force the displacement current ceases to

flow. At this time the rods of the oscillating

circuit have acquired the potential of the charg-
ing electromotive force. When the external
electromotive force reaches a point where it

breaks down the resistance of the air gap, the
energy stored in the dielectric is returned to the
circuit and a current flows across the gap and
the strain in the dielectric is thereby relieved,

concurrently (Poynting) with which the ends of
the lines of strain contract, one end sliding

down the rod, the other gliding up the rod,

toward the air gap. The extreme outside por-
tion of tlie lines also tend to contract, but as

such portions of the lines move more slowly
than the ends, the latter meet, and as they can-
not pass one another, the lines are snapped or
whipped off, perhaps like rings of smoke from
the smoke-stack of a locomotive, forming closed
electric lines of force which are radiated into

space. Coincidcntally also with, and as a result
of, the collapse of the electric lines of force,

magnetic lines of force are set up concentric
with the Hertz rods and at right angles to the
electric lines of force. When the magnetic lines
of force reach their maximum the electric lines

of strain will have vanished. Immediately, how-
ever, the magnetic lines of force now begin to
collapse and are detached, their collapse setting
up new electric lines of strain. These processes
are repeated until the oscillations cease, to be
renewed when the rods are again charged and

the spark gap again breaks down. The detached

lines of force thus jointly constitute electric

radiation, or free electric waves which are

propagated as ever-expanding electromagnetic

waves in free space. Any portion of these

waves on reaching a receiving vertical wire ex-

cite therein the electric oscillations which affect

the coherer or other detector.

Theory shows that the grounded vertical

wire may be considered to be equal to one half

of a Hertz oscillator (Fig. l). The other half

being the ground itself. On this assumption

the earth is a perfect conductor— therefore a

reflector of high frequency electric waves — and
the vertical wire may be supposed to have a

reflected counterpart below it, virtually like the

image seen under a pencil standing vertically

on the surface of a mirror lying horizontally

on a table. This is in accordance with what
is termed the image theory, advanced by Del-

aricci and Blondel. The electric oscillations in

such a system may then correspond to those in

the Hertz oscillator, a complete oscillation con-

sisting in a wave from the spark-gap to the top

of the antenna back to the spark-gap, thence to

the foot of the reflected or imaginary wire, and
back to the spark-gap, which constitutes a wave
length four times that of the vertical wire

V
proper. The wave length, ^ =— , where V is

N
velocity (186,000 miles per second) and N is

number of waves per second. As the period of

an oscillation or wave is T= 2 i" VKL, it is

clear that the wave length of the vertical wire
or other conducting circuit may be increased

by adding to it capacity or inductance.

On the sliding wave theory the grounded ver-

tical wire is assumed to be the equivalent of a

Hertz dumb-bell oscillator divided in the middle
by a reflecting conducting surface, the earth.

Hence such a wire will have a real oscillating

system above the earth and an imaginary one
below the conducting surface. The oscillations

occurring in this system may then correspond

to those in the Hertz oscillator. Thus it is as-

sumed that when the vertical wire is charged,

electric lines of force are set up in the dielectric,

one end of which lines rests on the ground, the

other on the vertical wire. When the discharge
occurs the upper ends of the lines glide down
the wire to the earth and are pushed away by
succeeding lines of force, the detached waves
traveling out radially in the shape of large

concentric circles, not into space, but sliding

over the surface of the ground, traveling over

or around the convex surface of the earth, sea

and hills, or following the contour of valleys.

According to Taylor, who has elaborated this

theory, the intensity of the waves should not

vary much less than inversely as the distance.

According to Blondel and Fessenden the in-

tensity diminishes inversely as the square of the

distance. For a more extended treatment of

this and other subjects relating to wireless

telegraphy, the reader may be referred to the

author's works, 'American Telegraphy and En-
cyclopredia of the Telegraph,' and 'Maver's
Wireless Tele.graphy, Theory and Practice.'

Marconi's Early Experiments and JVork.—
The Lodge experiments in 1894 were followed

by those of G. Marconi of Italy in 1895. In
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these experiments Marconi employed an induc-
tion coil, a Morse telegraph key, batteries and
vertical wire, for the transmission of signals, and
for the reception of signals, a filings coherer, a
telegraph relay, batteries and vertical wire.
The general arrangement of Marconi's simplest
apparatus is outlined in Figs. 2 and 3. In Fig.

2, / is the induction coil, a is its interrupter,

p is the primary wire, s is the secondary wire
of induction coil, B is a storage battery of about
5 cells. K is the Morse key; b b' are the spark
balls. The vertical wire A at its lower end is

connected to ball b; the other ball b' is con-
nected with a wire leading to the earth. Balls
6 b' of the oscillator are thus in series with the
vertical wire. The terminals iv w' of the sec-

ondary wire are also connected respectively to

b and b'. The receiving apparatus is outlined

Fig. 2. Fig. 3.

Marconi Earlier Apparatus

in Fig. 3. The Marconi filings coherer as it

appears in practice is shown at k. It consists

of a glass tube, suitably upheld, atout 1.57
inches long and .1 inch inside diameter. The
filings, a mixture of 90 per cent nickel and 10
per cent silver filings, are inserted in a small
space between two plugs n. which fit snugly
into the tube which is exhausted of air. Small
wires extend from these plugs to the outside
of the tube. One of these wires is connected
with the vertical wire A. the other with a wire
leading to the earth. Hence the coherer is in

series with the vertical wire. The relay R is

in a shunt circuit with a single cell of bat-

tery b and the coherer, as shown. The arma-
ture lever / of this relay controls the local

circuits of the electric bell T and an ink re-

cording register E. which are operated by local

battery b' of 4 or 6 cells.

The actual transmission of messages is

effected by means of key K, Fig. 2. Each time
the key is closed the vibrator a starts into

operation with the result that electric oscilla-

tions are set up in the vertical wire and a train

of electric waves is radiated therefrom in the
ether. Thus by opening and closing the key for
a shorter or longer time the train of waves is

broken up into signals corresponding to dots
and dashes which are received as such at the
receiving station. The operation at the receiv-
ing station is practically as follows: Normally
the armature lever /' of the tapper T is given
a tension which holds it against the contact c.

Normally, also, the armature lever / of relay
R is on its back stop x. Hence at this time
the local circuit of battery b' is open. When
then the electric waves set up by the oscillator

arrive and electric oscillations are thereby ex-
cited in the vertical wire at the receiving station,

the resistance of the coherer drops sufficiently
to allow the battery b to energize the relay R
and its lever / moves over to contact x' . closing
thereby the circuit of battery b' , whereupon the
electromagnet of tapper T attracts its armature
t\ which act opens its own circuit at contact
point c. At once the armature of T flies back
on its contact point, at the same time striking
the tube, decohering the filings and demagnetiz-
ing relay R, whose armature lever returns to its

back stop X. Immediately, however, the filings
again cohere (assuming that the oscillations
continue), with the result that R is again mag-
netized, the actions just described being repeated
many times in a second. Hence, while the oscil-
lations are being received the tapper keeps up a
buEz or hum, which stops wdien the oscillations
cease. Likewise, while the oscillations continue
in the receiving vertical wire the inking register
E is actuated and dots and dashes are imprinted
on the paper strip. The paper strip is started
and stopped automatically, by devices well
known in telegraphy, when signals commence
and when they cease. (See the author's
'American Telegraphy and Encyclopaedia of the
Telegraph,' p. 373.)

Coherers, Auto-Coherers. Detectors.—With
an induction coil using about 150 watts, ob-
tained from a storage battery of about 10 volts
and IS amperes, and with vertical wires about
100 feet high, which are the ordinary conditions
under which wireless telegraphy is operated on
shipboard, lighthouses, etc., the filings coherer
gives fairly good results for distances up to,

say, 40 or 50 miles. The rate of signaling by
the filings coherer is comparatively low, about 10

or 12 words per minute. This is due mainly to
the inherent sluggishness of the coherer, the

cohering and "tapping back," as well as the me-
chanical inertia of the moving parts of the
tapper, the relay, etc., all tending to retard the
speed of signaling. The large Morse keys em-
ployed in some wireless systems also preclude
a very high speed of transmission. It is like-

wise found in practice that the filings coherer is

not continuously reliable, requiring frequent and
expert adjustment. Nevertheless this is the in-

strument that in various forms has been found
best suited to general commercial requirements.
The fact that its variations of resistance are suf-
ficient to operate a sensitive relay, which, in -turn,

is caused to operate an ink recorder, is advan-
tageous, chiefly for the reason that a record of
the message is thereby obtained. Further, when
a Morse register is used the services of a skilled

telegraph operator are not essential, the ability

to read the Morse alphabet from a strip being
acquired in a few weeks, whereas to learn to

read by sound requires many months of hard
practice.

It was early evident to those most concerned
in the practical operation of wireless telegraphy
that a detector which would "open" on the

occurrence of electric oscillations and "close*

without tapping when the oscillations ceased
was desirable. Such devices were not long in

forthcoming. They are termed variously auto-
coherers, auto-detectors, and self-righting de-
tectors. Some are also termed anti-coherers
from the fact that they increase their resistance

under the influence of electric oscillations.

One of the first auto-coherers used in wireless
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telegraphy is due to Castelli ; auto-cohcrers have

also been devised by Marconi, DeForest, Fes-

senden and others, and will be described else-

where herein, llie Castelli auto-coherer is

outlined in Fig. 4. It consists of a glass tube K,

1.7 inches in lengtli, a carbon rod c, a plug of

iron I within the tube, and a small drop of

mercury m, placed between c and i. The rod

c and plug 1 are adustable within the tube by

the screws h, h. A is the vertical wire which
is made a part of the coherer circuit. A tele-

phone receiver t and a small battery b are

placed in a shunt circuit around the coherer.

Fig. 4.

Castelli Auto-coherer.

Normally, the imperfect contact between the

mercury and the carbon causes a high resist-

•ance in the coherer, but when electric oscilla-

tions occur in the circuit the mercury and the

carbon cohere and the resistance falls. The
consequent variations of current in the shunt
circuit produce sounds in the telephone receiver

of long and short duration corresponding to the

dashes and dots transmitted. This auto-coherer
is used extensively in the Italian navy and was
used by Marconi in some of his trans-Atlantic

experiments.
.•\n auto-detector devised by Marconi is based

upon the fact that electric oscillations hasten
magnetic changes in iron, or, in other words,
reduce the hysteresis (that property of iron and
steel which retards changes of magnetism). To
avail of this observed fact Marconi provides an
endless iron rope or core of thin wires about
12 inches long, which revolves on pulleys oper-

ated by clock-work. The core is caused to pass
through a spool on which are wound two coils

of fine wire. The inner coil of wire is con-
nected in series with the vertical wire, the outer
coil is made part of a circuit in which is included
a telephone receiver, but no battery. In prox-
imity to these coils are placed two horse-shoe
magnets having their similar poles adjacent.
The changes of magnetization in the iron core as

it passes through the coils in proximity to the
horse-shoe magnets are not sufficiently rapid to

set up currents in the coils, but when electric

oscdlations pass in the inner coil, rapid
momentary changes in the magnetization of the
core take place and the consequent rapid varia-
tion of the magnetic lines of force of the core
set up momentary currents in the coil which
are heard as sounds in the telephone receiver.
With this detector a speed of 25 to 30 words
per minute has been obtained in practice.

The Vertical Wire.—Marconi's first ex-
periments in wireless telegraphy were made
with a vertical wire twenty feet high at the send-
ing and receiving stations. With this height of
wire he transmitted signals one mile. With
wires forty feet high signals were transmitted
four miles and with wires eighty feet high six-
teen

_
miles. Ry improvements in the detector

and increased power of the generator of oscilla-
tions signals are now transmitted 40 and 60

miles with two or three wires eighty feet in

length.

.\ number of different arrangements of the

vertical wires are now employed. For instance,

in a number of wireless installations twenty
wires about No. 16 gauge are suspended from
a long strip of wood, which is upheld by insu-

lators supported by a rope between the tops of

two masts about 150 or 200 feet high. The
wires, two feet apart, drop vertically to a sim-

ilar wooden strip, where the wires are joined

together and led into the instrument room. In

other cases the wires are suspended from towers

by well insulated arms, and are kept apart by

wooden spreaders until near the ground, when
the wires are connected together and thence

are carried into the operating room. In other

cases a single mast is employed, from the top of

which a number of wires are suspended. Each
wire is attached, at a distance of about 50 feet

from the top of the mast, to a guy-rope, which
is itself attached to an anchor post in the earth,

forty feet or more from the base of the mast.

The guy-rope thus first draws the wires away
obliquely from the mast, then at its point of

connection with the guy-rope each wire is drawn
toward the foot of the mast, where all the

wires converge and are thence led into the

operating room; the wires forming a > , with
the mast as a base, and no spreaders are re-

quired.

Kites and captive balloons for supporting the

vertical wires have frequently been availed of
for temporary use and for military operations.

The material of the vertical wire does not ap-

pear to affect the results. Iron, copper and
aluminum wires have been used. Wire netting

has also been employed. The insulation of the
vertical wires from the mast is however very
important. Good earth connection for the ver-
tical wire has been found very essential in

practice, especially at the transmitting end.

Copper plates thirty feet long and four feet

wide, embedded two or three feet in damp
earth, giving about 2.400 feet of plate surface,

are sometimes used for this purpose. When
feasible the ground plate is sunk in the sea. On
shipboard the "earth" is secured by attaching
a wire to bolts on the iron frame of the
vessel. Fessenden employs a wave-chute or ar-

tificial ground at the foot of the antenna^. This
chute consists of a number of iron wires which
extend along the ground for too feet or more,
in the direction of transmission, when the wires
are separately grounded by contact with metal
rods stuck in the earth.

The main object in employing a number of

vertical wires has been to obtain increased
capacity wherein to store electrical energy to be
radiated as electric waves, the vertical wires be-
ing one plate of a condenser, the earth the other
plate, and the air the insulating medium. The
effective capacity of closely adjacent parallel
wires is not however proportional to the num-
ber of such wires, but is equal, roughly, to the
square root of the number of wires. The
capacity of a vertical wire .1 inch in diameter
and 100 feet in length is .0002 micro-farad
(Fleming).

Condensers.—The condensers used in trans-
mitting circuits for installations up to one or
two kilowatts, are generally of the Leydcn



TELEGRAPHY, WIRELESS

jar type. Such jars i6 inclies high, by 5.25

inches in diameter, have a capacity of .004

micro-farad. For more powerful installations,

large plate glass condensers immersed in oil

have been used by Marconi, DeForest, Fessen-

den and others.

Generators of Electric Oscillations.—The
need of greater radiating power in long dis-

tance wireless transmission than is obtainable

from the ordinary induction coil, as well as the

unreliability of the interrupters of such. coils,

when used with large currents, which soon wear
off the contact points, has led to the adoption of

special forms of induction coils and transform-
ers. Instead of battery power also, alternating

current generators are employed as the source of
electromotive force for these induction coils

and transformers. The power of the generators
may vary from I kilowatt to 20 or more kilo-

watts. The rate of alternations of the trans-

former depends on the frequency of the genera-
tor. The electromotive force in the primary
circuit of the transformer may be from 50 to

200 volts, which is greatly increased at the
secondary terminals of the transformer ; in some
cases to 20,000 or 50.000 volts.

Syntony or Tuning.—An important defect of
wireless telegraphy in the simple form thus far

described consists in the fact that but one
message can be sent at one time, for the reason

that if it is attempted to send two messages at

once in the same vicinity, the signals will clash.

Many inventors have striven to overcome this

defect, amongst others Lodge, Marconi, and
Slaby. The plan followed by these workers has
been that of employing a syntonic or tuning
method ; that is, a method by which the trans-

mitting and receiving circuits are adjusted or
attuned to a fundamental rate of electric oscil-

lations, and will respond only to corresponding
oscillations. This is done by taking advantage
of the fact that the rate of oscillations, or the

frequency of an electric circuit is proportional,

as already noted, to the inductance, capacity and
resistance of the circuit. Circuits so attuned
are termed selective circuits, since by sending
out a given rate of waves any desired circuit

within a certain radius may be selected as the
receiving station.

Tuning also possesses the advantage that the
benefits of resonance may be obtained by its

use, as follows : It is known that a vertical

wire grounded directly at its lower end is an
excellent radiator of electric waves, hut as it

possesses very little capacity its oscillations are
quickly damped, as indicated in Fig. 5, and it

transmitter in producing a succession of waves
of more uniform amplitude will have a cumu-
lative or resonant effect upon a receiving circuit
of equal capacity and inductance, and will

eventually cause it to respond to the waves
emitted by the transmitter ; while an untuned
receiving circuit containing a detector, equally
as sensitive as the first one, would probably
not respond to those particular oscillations.

According to Marconi, in one instance a trans-
mitter which would operate a tuned receiver
30 miles distant would not affect a non-tuned
receiver 160 feet away. In the case of tuned
circuits, this is doubtless because the faintest

oscillations, or electromotive forces, excited in

the receiving circuit are resonantly amplified
by the incoming waves until they affect the
coherer, or detector. In tuned circuits it is

therefore essential that the makes and breaks
of the primary circuit of the transmitter should
follow each other rapidly in order that the full

effects of resonance may be obtained. Obvi-
ously tuned circuits may be very valuable in

increasing the distance to which signals may
be transmitted, with a given amount of electrical

energy, regardless of the part tuning may play
in preventing the clashing of signals.

As a rule, the spark-gap and the receiving
apparatus of untuned circuits are connected
directly to earth as indicated in Fig. 7. in which
A is the antenna ; b b are the spark balls ; .f is

the spark-gap ; .T is the secondary and P is the
primary of an induction coil. In such an oscil-

lating circuit {A, b, b), the oscillations are
quickly damped. In the case of tuned circuits,

Fio. s.

Quickly damped Radiator.

Fig. 6.

Persistent Radiator.

is only the first few oscillations that are of
sufficient strength to affect a receiver. When
capacity and inductance are added to a circuit

in proper proportions it may be made a per-

sistent vibrator (Fig. 6) and consequently a

given amount of electrical energy expended at the

Fig. 7.

Open Circuit.

Fig. 8.

Closed Circuit.

or where, at least, the effects of resonance are
desired, there is provided a closed oscillating

circuit which is separated from the vertical wire
by a transformer. Such an arrangement is out-
lined in Fig. 8. Tlie closed circuit in this case

consists of the spark-gap, condensers c c, and the

primary of transformer T. In practice the con-
densers and the inductance coils are made ad-
justable, so that the capacity and the induC'

tance may be varied at will. Generally speaking,
the inductance and capacity of the oscillating

circuit are so chosen as to give a wave length
equal to four times the length of the vertical

wire; best results being obtained when the
oscillating circuit and the vertical wire have
equal fundamental oscillation periods; or when
the one is a multiple of the other. (See re-

marks on propagation of electric waves herein.)

Marconi Tuned Wireless Telegraph System.
— One arrangement of Marconi's tuned or syn-
tonic transmitting and receiving circuits is

shown theoretically in Figs. 9, 10. Fig. 9 rep-

resents the transmitting apparatus and circu'ts.

In this A is the vertical wire in which is -n-

serted an inductance coil ic. the number of turns
of which, in use, may be varied by a sliding

contact X. By this means the period of the

vfrtical wire may be adjusted to correspond
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with that of the closed oscillating circuit />. c,

b. C. The condenser c. usually Leyden jars, of

ajjout .25 micro-farad capacity, may also be ad-

justable. / is an induction coil. AT is a Morse
key and B is a storage battery of 5 or 6 cells.

The receiving apparatus and circuits are illus-

trated in Fig. 10. As in Fig. g A is the vertical

wire, attached at its lower end to an inductance

coil w. The coils p and ss constitute what is

termed a "jigger," or bolster; it is in fact a

type of "step up" transformer and is used to

increase the efficiency of the apparatus by en-

hancing the electromotive forces acting upon
the coherer ; availing of the fact that there is

a "node" of electromotive force and a "loop"

of current at the foot of the vertical wire,— that

is. at that point the electrostatic energy is at

minimum while electromagnetic energy is at

maximum. (See remarks on Slaby-Arco sys-

tem relative to electric pressure at top of vertical

wire.) K is the Marconi filings coherer, which
is in series with the secondary coil s s oi the
jigger. A small condenser c is connected as

shown, this forming a short path for the oscil-

FiG. 9. Fig. 10.

Marconi Tuned System.

latory currents via the coherer, inasmuch as for

momentary currents the condenser is practically

a conductor, ck ck are small choke coils

(really inductance coils), which direct the oscil-

latory currents across condenser c, thereby pre-

venting any diversion of these currents through
the relay R. This is a polarized relay of from
1,200 to 10.000 ohms resistance, in the circuit

of which is a single cell b. The relay is usually

inclosed in a cylindrical case to exclude dust.

Some of the relays used for this work will re-

spond to a current of ^Trsirff of an ampere. In
practice this relay, the jigger, the coherer and
tapper are inclosed in a metal sheathed box to

prevent the action of external electric waves
upon the coherer. For the same reason the local

contacts of the relay and tapper are shunted
with resistances, not shown in the figure. The
Morse key employed is massive, with front and
back contacts which are insulated from one an-
other. It is provided with a large vertical

ebonite handle to protect the operator against
shocks.

Marconi Cylinder Arrangement.—Marconi
has devised an arrangement, which is used in

connection with tuned circuits, in which the
vertical wire is replaced by two large concentric
metal cylinders. The outer cylinder is about 4
feet high and 1.3 feet in diameter. The cylin-

ders as thus arranged constitute in effect two
plates of a Leyden jar, or condenser, giving a

large capacity, thereliy providing a persistent

vibrator. The outer cylinder is connected with
the apparatus, the inner cylinder is connected to

ground. This device is suitable for use on

motors or railroad cars. By means of this ar-
rangement signals have been transmitted a dis-

tance of 31 miles.

The Fleming Long Distance Transmitting
Circuit.—In Fig. II is shown diagrammatically
an arrangement, designed by Professor J. A.
Fleming for the Marconi Wireless Telegraph
Company, to be used in long distance transmis-
sion. In the figure Z? is a 500 or 1,000 volt

alternating current generator of 10 or 20 kilo-

watts capacity, and having a frequency of about
50 per second. T, T' and T" are transformers.
The primary circuit of T is in series with the
generator D, and the coils i', i' . Tlie trans-

former T raises the electromotive force to about
20,000 volts, charging the condensers C, which
discharge across spark-gap S. setting up oscil-

lations of a high order in the oscillating circuit

O, S, C, T'. These oscillations are again trans-

formed to higher voltage in the secondary of

T', which in turn charges condenser C, and
this, in discharging in the oscillating circuit O',

S', C, T', still further increases the electro-

motive force thrown upon the vertical wire or

Fig. II.

Fleming's Transmitting Circuits.

wires A. The estimated electromotive force ob-
tained at the vertical wire in this way is about
100,000 volts. These condensers and trans-

formers are of special construction to withstand
these high pressures and to give the desired

capacity and inductance. To avoid directly

opening and closing the primary circuit of the
transformer T, the two choke coils i, i' , having
movable iron cores m m', are placed in that
circuit. The iron core m' of i' is so adjusted
that as much current as may safely be passed
through the primary of T shall normally flow in

the circuit. The core m of i is inserted to its

full length in the coil, and its inductance is

sufficient to stop all flow of alternating current
in the circuit. Tliis coil may, however, be short-

circuited by the key K, at wliich times the cur-
rent attains its full value. Hence the circuit is

not opened in the usual sense, but to avoid
sparking at its contact points key K is opened
in oil.

The Lodge-Muirhead Wireless Telegraph
System.—The transmitting and receiving cir-

cuits of this system are shown theoretically in

Fig. 12. Closed oscillating circuits are em-
ployed. For short distances an induction coil

with an external vibrating interrupter
is utilized. For long distances an alternating
current generator is employed. One of the im-
portant features of this system is the co-
herer K. which is a modification of the Castelli
mercury coherer, previously described. It is

termed an oil fihn coherer and consists of a
rotating steel disk d. Ihe lower edge of which
enters a vessel V, containing a drop of mer-
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ciiry, but the disk is prevented from making
contact with the mercury by a film of mineral
oil. Electric oscillations in the circuit of the

coherer cause the mercury and the disk to

cohere, but decoherence takes place the moment

Fig. 12.

Lodge-Muirhead Transmitting and Receiving Circuits.

the oscillations cease. In the figure, D is the

generator. K \% a. manually operated Morse
key. r is a step up transformer which raises

the voltage to some desired value at the termi-

nals of the secondary wire j. 5 is the spark-gap
consisting of upper and lower metal rods car-

ried on an ebonite frame, s, c c, p is the oscil-

lating circuit, in which are excited the high

tension oscillations that are thrown on the ver-

tical wire A, via the secondary .5 of transformer
7^. The vertical wire may be connected with

the sending or receiving circuits as desired by
means of the switch n. The receiving circuits

and apparatus are shown at the right of the

figure. 7^ is a transformer the secondary of

which, with the coherer k, and condenser c',

comprise the receiving oscillating circuit. The
variations of resistance in the coherer cause
fluctuations of the current, due to the small

battery b, with the result that the siphon re-

corder a is actuated, and records dots and dashes

on a paper strip. As the currents in this local

circuit that affect the recorder are all in one
direction the recorder is brought to zero by a

spring, the dots and dashes being therefore

made on one side of the paper, not on alternate

sides, as in the case of the siphon recorder used

in submarine cable signaling. The Lodge-Muir-
head system is in operation in various parts of

Great Britain.

Slaby-Arco Wireless Telegraph System.—
There are several variations of this systetn in

operation. For signaling over comparatively

short distances, a 6-inch induction coil is some-
times used. For distances from 25 miles up
to 50 miles a more powerful induction coil with

a mercury turbine interrupter has been utilized,

but this has been supplanted by a device

termed the Grissoo interrupter, which consists

of a rotating commutator (motor driven) that

by peculiar connections of the inductor converts

a direct priinary current into an alternating

current, giving, it is claimed, a pure sine wave.

For still greater distances an alternating cur-

rent generator of three or more kilowatts is em-
ployed.

Tlie principle involved in the operation

of the Slaby-Arco transmitting and receiving

circuits, shown theoretically in Figs. I.-^, 14, is

that when very rapid oscillations of electricity

are set up in a wire, one end of which is free

and the other end is to earth, the maximum
amplitude of oscillation or potential will be at

the top or free end of the wire, and at the foot

of the wire there will be a node. This is as-

suming that the wire is one-quarter thf length

of the transmitted wave. The manner in which
this theory is utilized is indicated in the

figure. A is the vertical wire. A spool of wire
w is placed in series in the vertical wire to

add inductance to that wire, and by properly
selecting this spool the wave length may be
increased as desired. It would not be prac-

ticable to place the coherer at the top of the ver-

tical wire to obtain the benefit of the maximum
amplitude of potential at that point. But Dr.
Slaby has found that when a horizontal wire is

connected to the base of the vertical wire, a

maximum of potential exists at the free end of

that wire. He therefore places the coherer k
in the wire to' at that end as shown. In the

figures, i i are adjustable inductance coils, and
c c are adjustable condensers, used in tuning

the respective circuits. The coherer k consists

Fig. 13. Fig. 14.

Slaby-Arco Transmitting and Receiving Circuits.

of silver or platinum filings contained in a tube,

which is exhausted of air to prevent oxidizing

and to keep the filings dry and easily movable.
In Fig. 13 G is the source of electromotive

force for an induction coil /. 5 is the spark-

gap which in practice is enclosed in a micanite

case to deaden the noise, which in the case of

powerful sparks is of a loud nature. In Fig. 14

i? is a sensitive polarized relay. T is the tapper,

the hammer of which in practice is placed in

proximity to the coherer for the usual purpose.

The Braun-Siemcns-Halske Wireless Tele-

graph System.—This system possesses several

important features. First, the fact that the

ground connection to the vertical wire is dis-

placed by capacity areas consisting of large

metal cylinders. Second, closed transmitting and
receiving circuits. The theory of the transmit-

ting and receiving circuits of this system is in-

dicated in Figs. 15, 16. C. C are the capacity

areas. T is an induction coil, or "inductor," of

peculiar construction, the primary of which has

four turns of heavy wire ; the secondary wire

has forty turns of somewhat smaller wire,

wound outside of the primary. This inductor is

immersed in oil in a suitable containing vessel.

It is designed to have low inductance and a

small time constant. The primary p supplies in-

ductance to the oscillating closed circuit />, r. c.

S, this circuit being tuned by varying the ca-

pacity of Leyden jars c c. S is the usual spark-

gap. / is an induction coil provided with a

Wehnelt electrolytic interrupter W. Key K
is a telegraph key of heavy construction,

capable of breaking currents of 50 amperes in

the primary circuit of the induction coil. To
prevent excessive sparking and to hasten the

interruptions at the contact points of the key a

magnetic blow-out is employed. In Fig. 16 it

may be seen the conditions at the vertical wire
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The Brami Wireless Telegr;ipli Station at Heligoland.
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are virtually reversed as cnnipared with the ar-

rangement 'in the transmitting circuit; the ver-

tical wire A and condensers c, c. and primary

wire of a small transformer 7", forming an oscil-

lating circuit ; the feeble received oscillations

OE>pIf I

^' W

Fig. 15. Fig. 16.

Braun Transmitting and Receiving Circuits.

being thereby transformed to higher potentials

in the secondary oscillatory circuit s, in which is

the coherer /.'. One terminal of the coil s is con-

nected to the coherer, the other terminal is

connected to a loose coiled wire s' . Tlie ver-

tical wire circuits and the oscillatory circuits

are, in this system, also tuned to a corresponding

rate of oscillations. /? is a sensitive polarized

relay, controlled by the detector k. The Braun
detector is a filings coherer, the filings of which
are of hardened steel contained in an ebonite

tube. The tube is not exhausted of air. Prof.

Braun not having found this to be necessary. It

having been found that some magnetism is bene-

ficial in the metal plugs between which the

filings are placed in the tube, a magnetic ring is

employed to give them any desired degree of

magnetization. A clock-work operated tapper is

used to decohere the filings.

This system and the Slaby-Arco system have
recently been brought under one management
and it is imderstood the best features of each
system will be employed as may be found advan-
tageous in practice.

The Branly-Popp JVireless Telegraph Sys-
tem.—This system employs the usual transmit-
ting and receiving devices, including an induc-
tion coil, oscillatory circuit, vertical wires, etc.

The detector employed is novel and consists of
a tripod of three tapering rods, the feet of
which rest on a polished steel disk. The rods
are composed of tempered steel, which had first

been given a high polish, after which a film of
rust had been deposited on the rods by heating
them to a desired temperature in a furnace.
This is to take advantage of the fact discovered
by M. Branly that a coherer consisting of a pol-
ished metal and an oxidized metal, in contact,
possesses high sensitiveness and is very reliable.
The rods are connected at the top by a metal
disk. The rods and the polished steel disk are
then made part of the circuit in which is in-
cluded a polarized relay and a small battery.
The coherer is decohered by tapping. This sys-
tem is in use in numerous places in France.

The Rochcfort Wireless Telegraph System.—The Rochefort system is now employed quite
extensively in France and a number of the war
vessels of the French navy are equipped there-
with. This system corresponds somewhat in its

general features to the simple form of trans-
mitting and receiving apparatus shown in Figs.
2 and 3. except that Rochefort has introduced

Vol. is—
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modifications of the induction coil and othef

parts of the apparatus. The induction coil em-
ployed in this .system is based on Oudin's uni-

polar resonator ; its secondary wire being so

wound and connected in the circuit as to give a

uni-directional current. The negative pole of

this coil is connected to the terminal of the

spark-gap attached to the vertical wire, while

the positive pole is connected with the grounded

side of the spark-gap. The source of current in

the primary may be a storage battery or dynamo
machine. The interrupter employed consists of

an electro-mechanically operated reciprocating

rod, moving in and out of mercury. The pri-

mary circuit is broken for the transmission of

Morse characters by a plunger key analogous to

that used by Ducretet. A filings coherer is em-
ployed when a recording instrument is used.

When a telephone is to be utilized as the re-

ceiver some form of auto-detector is necessary.

Tlie Rochefort coherer consists of a glass tube,

in the centre of which are two soft iron cylin-

ders through which runs a small ebonite tube.

The ends of the iron cylinders nearly touch. A
copper rod is passed through the_ ebonite tubes

which insulate the rod from the iron cylinders.

Iron filings are placed in the space between the

plugs. A small horse-shoe magnet is placed

outside of the tube for reasons stated relative to

the Braun coherer. The usual relay and tapper

are used. A double throw switch transfers the

vertical wire from the transmitter to the re-

ceiver and vice versa, as desired.

The Diicretet-Popoff System.—This system

is in operation in France and Russia. It

employs the usual induction coil as a means of

setting up oscillations in the aerial wire. The
primary circuit of the induction coil is opened

and closed for the transmission of signals by a

manually operated key consisting of a. vertical

rod, on the end of which is a flat ebonite knob.

A spring normally holds the rod out of a cup of

mercury which, with the vertical rod, is made
part of the primary circuit. When the rod is

depressed by the hand it enters the mercury,
closing the circuit. When the hand is removed
the spring lifts the rod out of the mercury.

A rotary mercury interrupter is employed to set

up the pulsations of current in the primary.

The key breaks up the train of oscillations into

intervals corresponding to dots and dashes. A
vertical wire terminating in a metallic cone
shaped cage is employed in this system, .-^n

auto-coherer of the carbon type is used, together

with a small battery and telephone, as the re-

ceiver. Messages have been transmitted a dis-

tance of 60 miles by this system.
Guarini Relaying System.—M. Guarini of

Belgium has made numerous experiments of
different kinds relative to practical applications
of wireless telegraphy. For instance, the appli-

cation of wireless telegraphy to automatic fire-

alarm telegraph purposes. Another, relative to

signaling to and from moving trains, in which
experiment a distance of about 10 miles was
reached, with an iron tube, 7 or 8 feet high on the
train, as a vertical wire, and using the existing
telegraph wires alon.g the tracks to convey the
waves to and from the fixed station. Another
experiment by Guarini related to the reception
and transmission of messages simultaneously at
the one station. On the theory that conductors
are opaque to electric waves of the frequency
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used in wireless telegraphy, he used a metallic

screen to cut off the waves coming from one
direction, while at the same time he transmitted
signals in the opposite direction by means of a

specially designed relaying instrument. The de-

tector used by Guarini was the Blondel regener-

able filings coherer. The regenerable feature of

this coherer consists in a tubular extension from
the tube of the coherer, in which extension a

small quantity of filings are carried. It is thus

easy to withdraw filings from or add them to the

coherer as desired. The filings are in a vacuum.
The DeForcst Wireless Telegraph System.—

To avoid the recognized imperfections of the.

induction coil when operated with the ordinary

interrupters, DeForest has fronj the first em-

^»i i 1

Fig. 1 7.

DeForest Transmitting and Receiving Circuits.

ployed alternating current generators as a prime
source of electric oscillations. Hitherto also he
has avoided the use of any form of filings

coherer and has utilized a detector known as a

"responder,* in conjunction with a telephone,

as the receiving instruments. This system has

been employed commercially in this country and
in Japanese and Chinese waters. The DeForest
transmitting and receiving apparatus are out-

lined theoretically in Fig. 17. Tlie transmitting

system consists of the alternating current gen-

erator G. An impedance coil M. A telegraph

key K. A transformer T. Spark-gap 6".

Inductance T' and Leyden jars, or condensers,
C. The vertical wire is not directly attached

to the transmitting circuit, but communi-
cation is made therewith across a short air

space //. The oscillating circuit consists of the

condensers C, spark-gap 5 and the inductance

T'. Tills arrangement of the transmitting cir-

cuits is partially due to Mr. H. Shoemaker.
The receiving circuits comprise the detector k,

small condenser c', tuning resistances r, r. r.

The detector t is in a shunt circuit with a

small battery h, a variable resistance r' and tel-

ephone receiver t. The vertical wires A in this

system are usually arranged as indicated in the

figure. A number of the wires a. a, a. are

joined together, as shown, and connected to

earth, for receiving, through a resistance r. A
single wire a' is connected through tuning re-

sistances with the detector k. These vertical

wires are connected at the top. When the sys-

tem is arran.ged for transmitting, the receiving

apparatus is disconnected from the vertical wires

by the knife switches N, N, and vice versa. In
transmitting, the alternations are set up in the

primary circuit of T by a generator G. giving

an electromotive force of about 200 volts. This
is transformed to 20,000 volts or more in the

secondary. Rapid oscillations are set up in

oscillating circuit and these are thrown upon
the vertical wire via the air space h. At the

receiving station the incoming oscillations affect

the detector k with the result that sounds ot

long and short duration are heard in the tele-

phone during the time that signals are being
transmitted. The detector k now used in this

system consists of a very fine wire extending
into a liquid contained in a small cup. Another
wire enters the cup at the bottom as indicated

in the figure. The liquid is a slightly acidulated

solution. Two theories are advanced as to thf

operation of this detector ; one, held by De
Forest, being that the action is electrolytic, th''

current from the small battery b normally set

ting up a counter-electromotive force of polar-

ization, which the arriving oscillations disturb,

this effecting the desired result in the tele-

phone. The other theory, due to Fessenden,
will be mentioned in connection with the re-

marks on the Fessenden wireless system, next
described.

The Fessenden Wireless Telegraph System.
—The inventor of this system has made
numerous improvements in the art of wireless

telegraphy for which patents have been granted,

and there are many variations of his system.

The transmitting and receiving circuits and
apparatus of one variation, omitting a number
of details, are outlined theoretically in Fig. 18.

In this figure A represents the antennae com-
posed of IS or 20 vertical wires. 5" is the spark-

gap. The transmitting apparatus is shown to

the right of the spark-gap ; the receiving ap-

paratus to the left thereof. T is a suitable in-

duction coil or transformer. D is a source of

alternating current. F is a switch in the pri-

mary circuit of T, used to open that circuit

when the system is set for receiving. Another

switch, not shown, cuts out the receiving system

automatically when signals are being trans-

mitted from the home station. Preferably, Fes-

senden allows a continuous succession of pul-

sations to pass to the vertical wire, but varies

Fig. 18.

Fessenden Transmitting and Receiving Circuits.

the frequency of the oscillations by means of a

timing box or grid B. The receiving system

being attuned to a rate of oscillations corre-

sponding to the normal rate of the transmittmg

circuit will not respond to an abnormal rate

emitted by the transmitter, when the induc-

tance and capacity of that circuit, in B. is varied

by the short circuiting prongs from the key_ iC,

at the time the latter is depressed in sending.

The capacity and inductance of the grid B are

adjustable bv means of sliding contacts c c.

The oscillatory receiving circuit consists of the

antenna; A. condenser C. tuning grid B' ,
detector

k and wire to ground via B. The detector is in

shunt with telephone receiver /, small battery
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b and adjustable resistance r. The detector k

is claimed as one of Fessenden's most important

patented inventions. It consists of a small in-

sulating vessel containing a dilute solution of

nitric acid, into which is inserted for a short dis-

tance (.005 inch) a very fine platinmn wire

(about .00004 inch diameter). Another plati-

num wire not necessarily so fine enters the

acid from the bottom of the vessel, and the de-

tector as a whole, termed a liquid barretter, is

connected between the vertical wire and ground,

for receiving, as shown in the figure. Accord-

ing to Fessenden's view all the resistance in the

conducting medium is concentrated within a

short distance of the point where the fine plati-

num wire enters the acid, and hence all the

temperature effects are local, or take place in-

side of a hemisphere of exceedingly small radius.

The heating effect of the small battery h nor-

mally increases the resistance of the shunt cir-

cuit, which resistance is broken down by the

incoming electric oscillations, and the variations

of current strength due thereto are recognized in

the telephone receiver as dots and dashes. The
action of this detector, therefore, according to

Fessenden, is thermic, not electrolytic. The
current from the battery b is initially low, the

battery being composed of two cells in opposi-

tion, one of the cells being of slightly higher
electromotive force than the other. The cur-

rent flow is further regulated by the resistance

or potentiometer r.

Fig. 19.

The liquid barretter is shown separately in

Fig. 19. A is the exceedingly fine platinum
wire, adjustable as to its position in the solu-
tion B by a screw G. The solution is con-
tained in a vessel C, through the bottom of
which enters the lower wire D. The vessel is

held in place on a suitable support by the
clamp E.

/'resent Uses of Ulicless Telegraphy.—At
the present time (1904) wireless telegraphy has
passed the experimental and has entered the
practical stage for distances ranging from 5 to

150 miles over water. There are already hun-
dreds of wireless telegrapli sets in daily opera-

tion on lightships, lighthouses and on mercantile

and naval vessels. The Marconi system, for

instance, is used extensively by the British navy
and elsewhere. A chain of stations equipped
with this system extends from Belle Isle on
the Gulf of St. Lawrence to Fame Point on the

River St. Lawrence, 322 miles from Quebec,

keeping incoming and outgoing vessels in touch

with headquarters for over two days before

reaching and after leaving port. The packets

plying between England and Belgium are also

equipped with this system and by its means are

able to apprise their owners of their where-

abouts in all kinds of weather. The Slaby-

Arco and Brann systems are in operation on
many of the German warships and lighthouses

and also on a number of the warships and in

some of the forts of the United States, These
systems are also in use by the war departments

of different countries for overland military pur-

poses. The Rochefort system, as already noted,

is in operation on many of the warships of the

French navy. The DeForest system is in opera-

tion between Port Limon, Costa Rica, and
Bocas del Terro, Central America, a distance

of over go miles, and other stations are being
equipped with this system. The United States

signal corps has recently installed a DeForest
wireless circuit with modifications by Captain
Wildman, from Saint Michael to Safety,

Alaska, a distance of 107 miles.

For overland purposes not much progress
has yet been made with wireless teleg-

raphy. In recent tests signals have been trans-

mitted between St. Louis and Chicago, a dis-

tance of over 300 miles, but it remains to be
determined what part, if any, the numerous
telegraph and telephone wires along this route
may have played in the transmission. In any
event until it becomes possible by further im-
provements in the art to prevent interference be-

tween different systems and stations in the same
neighborhood, but little progress can be made
toward overland wireless telegraphy. In fact

this interference has been found to work ad-
versely to the success of wireless telegraphy be-

tween ships, and ships and coast stations. It is

hoped that by means of syntony this interference

may be overcome in a large measure. Fessen-
den, Stone, DeForest, Marconi, Slaby and others
are working to this end, and it is claimed that
it is already possible to receive as many as

nine different wireless messages at one station

simultaneously. This, however, is not being
done in public and the statement requires veri-
fication. In the meantime the great utility of
wireless telegraphy as a means of communication
between points where overland w-ires or sub-
marine cables are not available is daily becoming
more fully recognized.

Bihliograf'hy.— Turpin, <Les Applications
Pratiques des Ondes Electriques' ; Righi and
Dessau, 'Die Telegraphie ohne Draht' ; Lodge,
'Signaling Through Space Without Wires':
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Telegraphy'; 'Maver's Wireless Telegraphy,
Theory and Practice.'
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Member American Institute of Electrical En-
gineers: Author of 'Ma-rcr's Wireless Teleg-
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Telemachus, te-lem'a-kus, in the Homeric
Trojan War cycle, a son of Ulysses and Penel-

ope. He was still in the cradle when his father

went to the Trojan war. When his father had
been absent from home about 20 years, Telem-
achus was urged by Athena (Minerva), who
appeared to him in the guise of Mentor, a friend

of Ulysses, to go and seek him ; and as the place-

of his residence and the cause of his long ab-

sence were then unknown, he visited the courts

of Nestor and Menelaus to obtain information.

He afterward returned to Ithaca, where the

suitors of his mother Penelope had conspired to

murder him : but he escaped their treachery.

His father had arrived in the island two days
before him, and was then in the house of

Eumaeus, a faithful swineherd. Telemachus
is the hero of Fenelon's famous romance 'Les
Aventures de Telemaque' from which the word
"Mentor" has been adopted into proverbial use.

Telemachus, a Syrian monk, who, in the

time of the Emperor Honorius. about 400 a.d.,

leaped into the arena of the Coliseum and at-

tempted to separate the gladiators. He lost his

life at the hands of the enraged populace, but
the occurrence is said to have influenced Ho-
norius to discontinue gladiatorial combats,
which he did soon afterward.

Te'le tnaque, te-le-mak, Les Aventures de,

a French prose epic in 24 books, by Frangois
Fenelon (q.v.) relating the adventures of
Telemachus, son of Ulysses, when with Mentor
he set out in search of his father. The hero
represents Fenelon'3 conception of an ideal

youth, and the romance was written as a model
for the author's young pupil, the son of Louis
XIV. Many of the incidents have been inter-

preted to show political motives and interests,

but doubtless these are exaggerated. The story

follows in general plan the ^neid and the

Odyssey. Tlie language is simple and classic

in its purity, and 'Telemaque' has always been
a favorite reading book for beginners in the

study of French.

Telemeter, various instruments designed
to measure the distance of objects more or less

remote. It is used by surveyors and engineers,

where rapid work is necessary and a fair

amount of accuracy required, on the battle-

field to determine ranges, etc.. where it is usually

called a range-finder (q.v.). The surveyor's

telemeter is better known as a stadia (q.v.),

and consists of a mounted telescope with hori-

zontal cross-wires, which, when in use, inter-

cept the divisions upon a graduated rod held

by an assistant at the distant point. The read-

ing multiplied by the "factor" of the instrument
gives the distance.

Teleocephali, that is, (Gr. rAeos) com-
plete ( Gv . KetpaX'tj ) head. A name applied by
some authorities to a group of fishes embracing
most of the teleosts, or true bony fishes.

Teleology (Greek, tdos. "end" or "pur-
pose") denotes a mode of explanation in ac-
cordance with which the world as a whole, or
particular forms within it, are regarded as due
to the realization of some end or purpose on the
part of some intelligence existing either in the
world or outside it. Thus we might account for
the various arrangements of the physical uni-
verse— the distribution of land and water, the
movements of the heavenly bodies, the changes

of the seasons — by referring them to some end
that the governing power of the universe is

thereby achieving, as, for example, the preserva-
tion and comfort of mankind. Or we might ex-
plain the structure of an organism or of any of
its parts by reference to the purpose that it

serves, as, for example, the presence of fish in

the sea through their usefulness to man as food,

or the structure of the eye through the actual
service that it renders. It is natural to assume
that everything has been made for man and to

regard all things as existing for his service and
convenience, that "even the cork-trees," as

Hegel remarked in satirizing this view, "have
been produced in order that we may have stop-

pers for our bottles." Teleology does not al-

ways adopt this narrowly anthropocentric point
of view. But the very essence of its procedure
is to postulate the existence of some intelligible

ends or purposes in the world, and to read the

various natural phenomena by reference to these
ends. It is thus explanation in terms of final

causality (q.v.) rather than in terms of efficient

causes or mechanism. Teleology seeks to make
things intelligible by showing their relation to

an end that is being realized ; it answers the
question "Why?" or, "For what purpose?"
Mechanism, or explanation by efficient causes,

on the other hand, knows nothing of a purpose.
It shows how the result has actually been pro-
duced by the operation of natural causes, acting

according to invariable laws. It explains by
answering the question "How?" It is well
known that there has been a constant conflict,

throughout the whole history of thought, be-

tween teleological and mechanical modes of ex-
planation. Indeed, this may be said to be the

supreme question at issue in all philosophy. Is

the world and all that it contains merely the nat-

ural product of efficient causes acting without
any intelligent guidance, or is there some pur-
pose or system of purposes being realized?

The terms in which the conflict between
teleology and mechanism are expressed have
been modified in recent times, and it is per-

haps well to note some fundamental differences

between the thought of the present time and the
earlier mode of conceiving teleology. The older

teleology regarded God (or the gods) as a being
outside of the world who in an external way
was accomplishing some purpose through it, as

the mechanician uses a macliine to accomplish
his purposes. From the modern point of view,

God is identical with the ultimate principle of

things. The purpose of the world, if any intel-

ligible purpose exists, is not something super-

imposed on it from without, but an inner or

immanent purpose to which it naturally and
everywhere gives expression. The general ac-

ceptance of the modern doctrine of evolution,

with it? natural explanation of organic forms
and modifications, at first appeared to overthrow
teleology. For it was from the phenomena of

organic life that the defenders of the older tele-

ology had drawn their strongest proofs. Living

forms and processes did not seem explicable by
mechanical processes, and here, at particular

points, it was supposed one could trace the oper-

ation and determining influence of the teleolog-

ical factor. The Darwinian theory doubtless de-

stroys the possibility of conceiving teleology as

a particular influence that occasionally inter-

venes at special points in the process of the

world, superseding and doing the work of effi-

J
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cient causes. But modern thought has come
to realize that the end or purpose is not some-
thing that operates here or there, at particular

points, but as immanent principle is the under-
lying basis of the world-process as a wliole. In
other words, there is no conflict between tele-

olog}' and mechanism— between explanation by
means of final and that by means of efficient

causes— when the proper sphere and limita-

tions of eacli are understood, but it is rather true

that as mutually complementary conceptions they
presuppose each other. Modern teleology admits
to the full the rights of mechanical explanation

in every field. But it insists that the facts of
experience and the nature of our intelligence

demand that we shall everywhere go beyond this

standpoint and recognize an underlying system
of purposes in the world-process. The two
modes of explanation are thus on different

planes, and opposition between them only arises

from failure to recognize this fact. As Lotze
says : "The true source of the life of science is

to be found in showing how absolutely universal

is the extent, and at the same time how com-
pletely limited the significance of the mission
which mechanism has to fulfil in the structure

of the universe."

Both a mechanical and a teleological view of
the world was developed by Greek philosophy,

the former by the Atomists, of whom Democri-
tus is chief, the latter mainly by Plato and
Aristotle. The influence of the latter thinkers,

united with the general spirit of the Christian
doctrines, made the teleological the prevailing

mode of explanation during the Middle Ages.
The pioneers of modern thought,— Galileo, Ba-
con, Descartes, Gassendi, Hobbes. Spinoza—
worked out anew the mechanical theory, mak-
ing it a powerful instrument of research by
basing it on e.xact mathematical principles. They
were strongly opposed to teleology, which they

regarded as entirely unable to furnish scientific

explanations of natural occurrences. Leibnitz

was perhaps the first thinker in modern times

who saw that teleology and mechanism can be
reconciled by properly distinguishing the planes

where each principle has its valid application.

For Kant (whose treatment of teleology is very
important), mechanism is the only principle that

we can confidently apply in science as objectively

determining phenomena. Teleology, on the other

hand, although a necessary subjective thought
when we are dealing with organic phenomena,
cannot be affirmed to have objective application.

Living things must appear to us as if they were
determined by some end, but we can never say

that this purpose is actually present outside our
minds in the objective phenomena themselves.

At the same time, while mechanism is and must
remain the sole principle of determination in the

phenomenal world, Kant teaches that wc are

obliged to postulate a world of noumenal or
more ultimate reality where teleology, by recog-

nition of a moral purpose in the world, be-

comes the final determining principle. See also

Mech.\nism.
Consult : Windclband, 'History of Philoso-

phy' : Hoffding, 'History of Modern Philoso-

phy* ; Spinoza, 'Ethics' (Appendix to Part L) ;

Kant, 'Critique of Pure Reason' (latter part of
'Transcendental Dialectic' ; 'Critique of Judg-
ment' (Second Part)

; Janet, 'Final Causes'

(1876) ; Shoup, 'Mechanism and Teleology'
('891).

J. E. Ckeighto.v,
Professor of Philosophy, Cornell University.

Tel"eosau'rus, Teleosauridae, an extinct
genus and family of crocodiles found in Meso-
zoic deposits. See Crocodiles, Fossil.

Teleos'tei: Teleostomi. See Ichthyology.
Telepathy. Telepathy is the influence

or efifect produced by one mind on another mind
otherwise than through the recognized cliamiels
of the physical senses. It is generally conceded
that the human mind has power to influence
other minds in the manner indicated, but the
laws which govern its phenomena are little un-
derstood. The London Society for Psychical
Research, with its branches in most civilized

countries, has rendered signal service in this

direction by collecting evidence, and bringing
a mass of individual observations together for

classification and study. Suggestion undoubt-
edly forms the basis of telepathic communica-
tion. Some writers have maintained that the

mind in the telepathic state is incapable of in-

ductive reasoning ; the mind operating at such
times by reflex action from whatever is sug-
gested to it. According to the advocates of this

theory, man is endowed with a dual mental or-

ganization; the objective and the subjective

mind. The objective mind usually dominates,
and takes cognizance of the world through the
five physical senses. The subjective mind is

operative through intuition, but only dominates
and becomes marked when the objective senses

are held in abeyance ; as is the case in sleep, or
in the so-called hypnotic state. At such a time,

the subjective mind accepts without hesitation

any suggestion made to it ; and through the
principle of association of ideas adds new
features to it, and clothes it with appropriate
surroundings. "The suggestion may be in the

form of a mental image, then the mind swiftly

completes the picture.'* It is maintained that

telepathy is the usual means of communication
between two minds in the subjective state, and
some go so far as to affirm that it is only be-

tween two subjective minds that telepathy can
be employed, hence the efforts of hypnotists and
mediums to put themselves en rapport with their

subjects. The subjective mind of the hypnotist
suggests the message to the subjective mind of
the subject. It is well understood that the sub-
jective mind of any individual is under its own
control, therefore a person cannot be hypnotized
against his own will. "Auto-suggestion" is the

assertion of a person to his own subjective mind,
which operates the same as a suggestion from
an outside source. It is by employment of this

method that mediums hypnotize themselves. It

is recognized as extremely difficult, if not im-
possible, to impress a suggestion upon a mind
in its subjective state, which is contrary to the

settled principles, or habits of the individual's

life. The stronger and more deeply rooted are

these habits, the stronger arc the auto-sugges-
tions which counteract the suggestion from
without, and tend to neutralize, if not to displace

it. Conflicting suggestions arc fatal to telep-

athy ; hence the field of telepathy is limited and
circumscribed. It is always and everywhere
subordinate to the will and reason, which by
their nature are fitted for the control of the

whole mind. When reason fails to hold the

ascendency, and the subjective mind yields itself
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unreservedlj' to the power of suggestion, we
have the various forms of insanity common
among men.

The aspect of telepathy which comes within
the scope of the physical sciences is the ques-
tion whether there are, or are not, emanations
from the brain capable of traversing space and
affecting another organism similar to its own.
While there are analogies among the physical
forces, there is as yet no definite answer to this

question.

Telephone. The word "telephone^'
(French, telephone; German, Telephon; Greek,
Tn\c<f>on]v) means "a voice from afar." It is

applied exclusively to devices whereby articu-
late speech is transmitted and heard at points
distant from one another. "The lovers' tele-

graph" is the simplest device for this purpose.
It consists of two hollow cylinders, one end of
each covered by a membrane, and connected
together by means of a stretched string. The
vibrations of the membrane in one cylinder are
transmitted through the string to the membrane
of the second cylinder, where they are repro-
duced. This principle has been applied in me-
chanical or acoustic telephones with a good de-
gree of success for short distances. In the
mechanical telephone, metal diaphragms take
the place of membranes, and an iron wire the
place of the string used in the lovers' telegraph.
The line wire is attached to the diaphragms by
means of a system of loops which distributes
the strain. It is carried around corners by
means of a truss which is not rigid in its con-
struction, and hence accommodates itself to the
expansion or contraction in the line. Mechan-
ical telephones have been used for distances
as great as three or four miles. At one time
a large number were employed in New York,
but nearly all have been replaced by the more
efficient electrical instruments.

Electrical Telephones.— The electrical tele-
phone most largely used in the United States
is taken as an example of such instruments.
Figure I represents the essential parts of
the "White solid block transmitter" which

diaphragm at its centre is a button of hard
carbon represented by B. Opposite to it, and
fastened to the frame of the instrument, is

a second button B'. The space between the
two buttons is filled with coarse granulated
carbon. These two buttons constitute the elec-
trodes of the transmitter. A current of elec-
tricity from batteries or generators passes from
one to the other, by means of the granulated
carbon, which interposes in the path of the cur-
rent an_ indefinite number of loose contacts.
The resistance of the circuit, and consequently
the strength of the current, is thus capable of
being varied by the vibrations of these particles.
The diaphragm and the carbon button attached
to it communicate their vibrations to the gran-
ulated carbon, hence the voice of the speaker,
carrying both inflection and articulation, are
reproduced in varying strengths of the electrical
current. Figure 2 represents the form of re-

embodies the latest improvements in telephony.
The speaker stands in front of the mouth-piece
V and the vibrations of his voice impinge
on a metal diaphragm D. Attached to this

Fig. 2.

ceiving instrument generally used in the United
States and known as the "Bell" telephone. It
is a straight bar electro-magnet with its coil of
wire (B) restricted to one pole. This coil con-
nects with the line wire from the transmitter
by means of the copper strips r, r', and binding
parts p, p'. Directly in front of the magnetic
pole S is a metallic diaphragm D. The whole
is enclosed in a suitable case of ebonite.

The varying strengths of the electrical cur-
rent, produced by the vibrations in the trans-
mitter, cause corresponding variations in the
magnetic state of the bar magnet and its coil
of wire. These are intensified, as well as re-
produced by the diaphragm D; so that the ear
placed at the opening of the receiver V is
acted on by vibrations which are exact fac-
similes of those taking place in the transmitter;
hence the person listening recognizes them as
the voice of the speaker, with whatever char-
acterization is impressed on them. The "Gower"
tcleplione used in Great Britain substitutes a
semicircular magnet for one straight bar, and
c.ich pole supports a small piece of iron on which
tlie coil is fixed. It also substitutes flexible
acoustic tubes for mouth-pieces. The "Ader"
telephone, used in France, Belgium and Austria,
employs a circular magnet, and a soft iron ring,
called an "over-exciter," above the diaphragm.
'1 his telephone receiver is exceedingly sensitive.
The "Siemens" telephone used in Germany, em-
ploys a long horseshoe magnet with two coils
and steel polar pieces. Tlie Swiss teleplione
is a modification of the Bell instrument, in
which laminated steel magnets are used, with
soft iron polar pieces. All of these instruments
operate by induction on the principle of the
original Bell telephone.

Theory of the Magneto Telephone.— Tht
theory of electrical action and reaction in tlie

magneto telephone is at the best somewhat ob-
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scure. It would seem that the vibrations which
are lieard in the receiver are caused by molecular
vibrations in tlie whole system, including the

line wire, and that these are intensified in the

coil and its magnetic core. It is certain that

the coil alone will reproduce speech ; that the

insertion of a magnetic core intensifies the effect

;

and that the addition of an armature or dia-

phragm strengthens the latter by its inagnetic
reaction, as w-ell as reproduces the vibrations

themselves. The ear receives the sum total of
these effects and apparently does not distinguish

between them.
A number of theories have been advanced to

account for the electrical action in the modern
microphone transmitter. They may be enum-
erated as follows:

First, that ttie electrical resistance in the carbon
var'cs directly with the pressure.

Sccottd, that the surface of the carbon is surrounded
with an envelope of air and other gases in a condensed
form, and that variations in contact between the sur-
faces of the carbon vary the thickness of this envelope,
and hence the resistance of the circuit.

Third, that the inoleculcs of the carbon are sur-
rounded by spaces comparatively larger than themselves
through which the molecular forces of attraction and re-
pulsion act. In case of a loose contact, few molecules
are within the sphere of each other's attraction. A
sliglit increase in pressure at the contact points, it is

supposed, increases this number enormously.
Fourth, that arcs are formed between the carbon

particles, the variations in heat lower or raise the tem-
peratures of the carbon and its resistance. Carbon has
the remarkable property of having its resistance lowered
when heated — the reverse of metals.

Microphone Transmitters. — Microphone
transmitters have been constructed in a great

varietj' of form, both in this country and in Eu-
rope. "They may be classified as those in

which a single loose contact is maintained;
those in which a line of loose contact is main-
tained ; those in which multiple contact is pro-
vided for; and lastly, the granular form, which

combines the two preced-
ing. The best illustration

of the first class is the
Blake transmitter. A sin-

gle cootact is maintained
_ between the platiniun point
d P (see Fig. 3) and a but-

) ton of polished carbon (C)
by means of the adjusting
screw G and a strip of
iron (F) known as the
anvil.

This transmitter has very
clear and fine articulation
— but is not powerful. It

has been largely replaced
by the "White solid block"
form.' The second class of
transmitters has been used
but little.

The third class has been
largely employed in Eu-
rope. The "Gower Bell"
transmitter may be taken as

an example. In this trans-
initter eight carbon pencils
are arranged in sets of four,

so that the outer ends of each set are in
loose contact with the same number of carbon
blocks, and their inner ends with one central
carbon block. The current, as a consequence,
must pass simultaneously through 16 loose
joints. These loose joints respond to the vi-

F

Fig.

brations of the diaphragm, which is placed hor-
izontally and protected by a teak board. The
"Ader" and "Crosslcy" transmitters are con-
structed on this principle. The fourth class may
be represented by the "Hunning" transmitter
which was the forerunner of them all. It origi-
nally consisted of a front diaphragm of platinum
behind which was a carbon plate at a distance of
about one eighth of an inch. This intervening
space was loosely filled with granulated carbon.
When the diaphragm vibrated, its inner surface
was brought into varying contact with the car-
bon particles and its vibration was communi-
cated to all the particles in the cell. The cur-
rent in passing from the platinum diaphragm
to the carbon plate was thus intercepted by a
inultitude of loose joints in vibration, and varied
accordingly. The "White Solid Block" trans-
mitter, the "Kellogg," the "Swedish American,"
the "Manhattan," the "Century" and the
"Ericsson" belong to this class.

Use of the "Induction Coil.''''— The march
of improvement in microphone transmitters, it

will be seen, has been in the direction of provid-
ing a larger range of variation of resistance for
a given variation of the voice. This of itself

would prove futile if it were not for the induc-
tion coil, which is an essential feature of every
microphone transmitter. The resistance in the
transmitter has to do only with a local circuit,

made up of the battery and the priinary wire
of the coil. Compared with this local circuit,

the resistance of the transmitter is large, and
its variations, due to articulate speech, cause
comparatively large fluctuations in the primary
of the induction coil. The induced currents in
the secondary of the coil, connected with the
line^ wire and the earth, are of high electro-
rriotive force, capable of overcoming a high re-
sistance, hence we can telephone through a long
distance of wire. The earth may be used to
complete the circuit. It has been found best
to make the resistance of the secondary wire
in the coil about equal to the resistance of the
line wire outside of the coil. Translation from
one circuit to another is made by running the
line through the primary of a second induction
coil, and so on for as many circuits as are re-
quired. The remarkable sensitiveness of the
magneto telephone receiver renders such trans-
lations possible. No less than eight transfor-
mations of energy take place in a single circuit
between the speaker's voice and the listener's
ear. It has been estimated that the magneto
receiver will respond to .0005 of a volt, and
.000,000,000,000,6 of a milli-ampere.

Induction in Telephone Circuits.— The great-
est obstacle which commercial telephony has had
to encounter has been the inductive effect of
one telephone circuit on another, or from neigh-
boring telegraph circuits, electric light and trol-
ley systems. These induction effects which are
present wherever one closed circuit is in prox-
imity to another, cannot be removed, but they
have been largely counteracted by arranging
the circuits so that the induced currents in the
outgoing and incoming wires shall neutralize
each other. Where wires are held in close prox-
iiTiity on the same poles it has been found ad-
visable to arrange them in spirals, each wire
making a complete turn for a definite number
of poles. By this means any set of two wires
can be kept at an average distance from the dis-
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turbing influence of another wire. In the case

of cables, both overhead and underground, many
devices are resorted to, but the best is the use

of a separate return wire for each circuit and
the circuits arranged spirally, or so that their

planes do not run parallel to each other.

In the United States, the American Bell Tel-
ephone Company has 50 per cent of its wires,

exclusive of its long distance lines, under
ground. It is not possible at present to tele-

phone great distances underground. Overhead
long distance lines extend from Portland, Maine,
to Omaha, Neb., 1,800 miles, and have re-

quired 565 tons of hard drawn copper wire for

their construction.
Telephone Exchanges.— An essential feature

of every telephone system is an "exchange"
or central office where the wires of subscribers

are brought, and means afforded for putting
any two subscribers in communication with
each other. The apparatus which does this is

technically known as a switchboard. Switch-
boards vary in construction in dififerent coun-

invented an instrument which was popularly
known as the "magic lyre," but which he called

"the telephone." This is historically the first use
of the word. Wheatstone's device consisted of
a number of solid rods connecting musical in-

struments with sounding boards. These sound-
ing boards were placed at a distance from the
instruments themselves, and reproduced the
music successfully. This apparatus was ex-
hibited before the Polytechnic Institute in Lon-
don in 183 1. During the next decade, the
discoveries of Faraday and Henry in electro-

magnetism, and the inventions of IMorse in teleg-
raphy, gave a new impetus to researches in elec-

trical science. By 1837 C. G. Page of Salem,
Mass., had observed the sounds which an elec-

tro-magnet makes when the current which flows
through its coil is rapidly "made and broken."
He had also discovered that these sounds, when
sufficiently rapid, produce a musical note. His
discoveries were followed by the investigations

of MM. Wertheim, De la Rive, Beatson, Wart-
man, Marrian, Matteucci, Guilleman and others.

Fig. 4.— hn Original Reis Receiver. The magnet is composed of a bobbin inclosing a knitting needle, whose
ends e.\tend beyond the bobbin, and are received in bridges on the resonant case. Tlie terminals of the bobbin
are connected with the electrodes of the transmitter, a battery being placed in the circuit. Sounds uttered
in the mouthpiece of the transmitter cause the membrane of the transmitter to vibrate, and so produce
changes in the current at the contact of the electrodes. The fluctuations of the current affect the magnet
of the receiver, so that sounds are produced in the receiver like those uttered in the transmitter.

tries. The "multiple switchboard" of the West-
ern Electric Company has been largely adopted
in the United States and England. The under-
lying principle of a switchboard is to bring
each line wire to a perforated metal strip which
normally grounds the wire, and also through
an "annunciator" which in response to a signal

froin the subscriber causes a shutter to drop on
which the subscriber's number is indicated. The
operator then inserts a "jack" between the two
wires required for the message, and by so do-
ing cuts off the ground connection at the cen-
tral office. The modern switchboard is the
result of 25 years of experience and is a marvel
of complexity in design and construction. Its

cost varies from $500 to $1,000 per square foot,

according to the number of wires accommo-
dated. The life of a modern switchboard is

comparatively short.

Historical.— In 1819 Sir Charles Wheatstone

In 1854 M. Charles Bourseul published a paper
in which he advanced the theory that speech
itself inight be transmitted by electricity.

''Suppose," said he, "that a man speaks near a

movable disk. suMciently He.vible to lose none
of the vibrations of the voice; that this disk
alternately viakes and breaks the current from
a battery. You may have at a distance another
disk ichich ivill simultaneously execute tlie same
vibrations.''^ In i860 Johann Philipp Reis, a
teacher at Friedrichsdorf, exhibited an apparatus

as the result of his studies since 1851, which
theoretically embodied the suggestion of Bour-
seul and the discoveries of Page ; but which in

its essential construction, and mode of opera-

tion, closely approached the telephones of to-day.

A reproduction of the drawings of his apparatus
taken from the original instruments is shown in

Figs. 4 and 5.

Reis continued his work on the telephone
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until 1864. He invented a number of improved

devices and lectured before the Physical So-

ciety of Frankfurt-a.-M. on the subject. lie

also published a memoir on "telephony by means

of the galvanic current." Unfortunately, his

invention was regarded during his lifetime as

little more than a scientific curiosity, and the

practical use of the telephone vi-as postponed

for years.

Kescnrchcs of Alexander Graham Belt.—
About the year 1874 Alexander Graham Bell, of

prove successful, and was abandoned for the

improved form shown in Figure 8. The latter

was exhibited at the Centennial E.xhibition,

Philadelphia, 1876. From this to the modern
Bell telephone is but a step. The electro-magnet

is now confined to a straight bar. and the coil

restricted to one pole. At first, this instrument

was used both as a transmitter and a receiver,

but its efficiency as a transmitter was limited

to comparatively short distances. As a receiver

it has been permanently retained. It is operative

with a current of electricity, or with permanent
magnets alone, or with both.

Contemporary with the investigations of

Alexander Graham Bell were those of Elisha

Gray of Chicago. Gray's researches in multiple

harmonic telegraphy led him also to the conclu-

sion that articulate speech could be transmitted

and reproduced electrically. His device con-

sisted of a variable resistance transmitter, in

which a light metal rod attached to a diaphragm
vibrated vertically in a vessel of water in re-

sponse to the voice. The varying resistance

of the interposed water produced corresponding

variations in the strength of the current. His

Fig. s.
— An Original Reis Transmitter. The body of

the transmitter consists of a block of wood pierceii by

a conical hole, over the smaller end of which is

stretched a membrane. A strip of platinum connected
to the middle of the membrane forms one electrode,

and a thin strip of metal extending to the middle
of the membrane and provided with a platinum point,

which rests on the platinum strip, forms the other

electrode. The conical cavity forms the mouthpiece.

Boston, Mass., who was engaged in investiga-

tions on multiple telegraphy, undertook at the

suggestions of the Boston Board of Education

a series of experiments to demonstrate optically

the vibrations of sound for use in teaching the

deaf and dumb. The results of these experi-

ments convinced Mr. Bell that articulate speech

could be transmitted and received electrically

by means of a modification of the apparatus he

had devised for multiple telegraphy. Figure 6

shows the apparatus devised for multiple teleg-

raphy. Figure 7 the same apparatus with its

modification for articulate speech.

In Figure 6, E and E' are two electro-

magnets connected by the line wire W and
battery B. A and A' are two steel reeds, each
clamped at one end to the uncovered poles of

the magnets. The other ends of these reeds pro-

ject above the coils, and in close proximity to

these cores. When the reed A is vibrated

by any mechanical means, corresponding changes

in electrical equilibrium, termed undulations by

Fic. 7.

receiving instrument consisted of an electro-

magnet with a piece of soft iron attached to a

membrane diaphragm directly in front of its

poles. Bell also suggested this device. In 1878

Prof. D. A. Hughes announced that if two con-

ductors, notably of carbon, be held in very light

contact, the resistance of the joint to an electric

current passing through it would be modified by
the slightest sounds in its vicinity. He named
devices of this nature "microphones."

Edison's Carbon Transmitter.— At some tiine

previous to this Thomas A. Edison, of New
Jersey, began a series of experiments with tele-

phones, using a Reis transmitter, and a receiver

similar to that of Bell and Gray, with the ex-

ception that the diaphragm he used was entirely

of iron. He soon abandoned the Reis trans-

mitter for devices of his own in which plum-
bago, lampblack, graphite and carbon were cm-
ployed to vary the resistance of the circuit. This
variation, according to Edison, was due to dif-

ferences in pressure, and his transmitters were
constructed with that end in view instead of

K
Fig. 6,

Mr. Bell, traverse the coils and throw into vi-

bration the reed A' at the other end of the

circuit. In Figure 7, E and E' are the same
two electro-magnets and A and A' the steel

reeds, but the reeds in this case are coimected

to membranes which are stretched across con-
ical mouth-pieces C and C. The steel reeds A
and A' are intended to vibrate in unison with
the membranes and the voice. This apparatus,

owing to mechanical difficulties, did not at first

Fig. 8.

providing a loose contact as advanced by Hughes
in the microphone. M. Emile Berliner employed
similar means to those of Edison, using metal
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electrodes ; but the carbon transmitter by rea-

son of the far greater vok\me of sound which
it produced, and the clearness of its articula-

tion, soon became the commercial instrument.

Other Investigations.— The history of the

telephone includes the names of Varley, Phelps,

Thompson, Houston, Dolbear, McDonough,
Drawbaugh and many others. This sketch

would be incomplete without reference to Gra-

ham Bell's "photophone" which he produced in

conjunction with Sumner Taintor. The pho-

tophone utilizes the property of selenium to

change its electrical resistance in response to va-

riations of light. This property was discovered

by Willoughby Smith in 1873. Bell and Tain-

tor's apparatus consisted of a plane mirror of

flexible material. like mica, which reflected a

beam of light through a lens to a parabolic

mirror. The latter concentrated it again upon
a "selenium cell." This cell was included in a

circuit with a battery and a pair of telephones.

When articulate speech was uttered in front of

the mirror diaphragm the rays of light reflected

from it were more or less diverged, and a cor-

responding variation of resistance took place in

the selenium where the light was again focused.

This variation of resistance produced the varia-

tions of magnetic strength in the telephones,

necessary for the reproduction of speech. The
volume of sound was small. See Telephony,
Wireless. John R. Paddock, Ph.B.,

Member of the American Association for the

Advancement of Science; U. S. Government
E.Xpert in Tclcplwne Suits.

Telephone Systems, Independent. Tele-

phone systems not operating under license from

the American Telephone and Telegraph Com-
pany, of Boston, are called independent, in dis-

tinction from systems which are so licensed.

For the 17 years prior to 1893 the predecessors of

the American Telephone and Telegraph Company
(commonly called the Bell Company) had a

monopoly of the telephone business of the United

States under the original Bell patents. During
that time every means which the ingenuity of

the counsel and expert advisers of the Bell Com-
pany could suggest was employed to secure a

continuance of the monopoly of the telephone

business. Employees were stimulated to make
applications for patents upon every improvement,

no matter how trifling, and patents issued on
such applications to the number of thousands be-

came the property of the Bell Company and its

subsidiary companies. As a result of the tele-

phone business in the hands of the Bell Com-
pany for the 17 years when it thus had an abso-

lute monopoly, there were in use in 1893 about
600,000 telephones. When the Independent
movement began it was met with the most de-

termined opposition by the Bell Company, and
was threatened with lawsuits upon patents, par-

ticularly upon the Berliner patent, which, after

having been held in the Patent Office for 14 years
from the date of application, was issued in the

fall of 1891, and by its terms covered every form
of efficient telephone transmitter. Under the
circumstances capital was reluctant to enter into

so precarious an enterprise as the Independent
telephone business seemed to be at that time,

and development, therefore, in the early years was
slow ; but as the success of the earlier Independ-
ent exchanges was demonstrated, notwithstand-

ing the efforts of the Bell Company to stifle

competition, this movement grew. The Berliner
patent was found to be invalid in a noteworthy
decision, reported in the 109th volume of the
'Federal Reporter,' and the Independent tele-

phone business, under the stimulus of public de-

mand, especially from the rural districts, which
had been neglected by the Bell Company in the

development of telephonic communication, ad-
vanced by leaps and bounds, until in the year
1904 there were probably eight times as many
telephones in use in the United States as there
were in 1893 ; of these probably considerably
more than half of the total number are Inde-
pendent telephones.

Farm Telephones.— An important feature of

this development is in connection with the use

of telephones among farmers. Farm telephone
lines are now found in almost every part of the

country, uniting the homes of farmers by means
of party lines, which permit of conversation be-

tween the different stations upon the line, as well

as from any station to a central exchange. This
has resulted in removing the isolation of farm
life to a measurable extent. It is estimated that

nearly 500,000 American farmers have been
placed in touch with their markets, their own
communities and the cities near them by the

Independent telephone movement. The exten-
sion of this movement has been more noticeable

in the West, but the Middle and Eastern States

are taking it up. One exchange in central Mich-
igan, operated by a farmers' company, connects
100 families, covering 40 square miles of terri-

tory, at a cost of $3 a year for each telephone.

This line was built by the subscribers and is op-

erated by them, the local exchanges being in

the country mills. It is reported that in one
Ohio county there are more than 1,000 patrons
of a consolidated rural Independent telephone

service. When the Independent telephone move-
ment began in Indiana there were no farmers'

telephone lines. Now there are more than 20,000

in that State. In Ohio there are nearly 7,000
Independent telephone exchange systems ; in

Indiana nearly as many, and in Illinois about
300. The farmers' telephone is used in numerous
ways for securing information regarding market
quotations, and numerous instances are reported

of great financial advantage resulting to farm-
ers from information secured through the tele-

phone. The telephone also is used for general

purposes of communication among farmers, and
it is frequently the habit in a farmers' commun-
ity supplied with a telephone system for the

telephone to be taken down at a certain hour
by each of the subscribers, and thus a general

conversation among the farmers, who may be
many miles apart, is permitted.

City Service.— The development of the Inde-

pendent telephone business, however, is not lim-

ited to the country districts, but has established

itself upon a permanent and lucrative basis in

many cities, such as Rochester. N. Y., Saint

Paul and Minneapolis. Saint Louis, Indianapolis,

Kansas City, and Salt Lake City. It has been
demonstrated that the argument that the tele-

phone is a natural monopoly and that only one
telephone exchange can exist in a city is not well

founded, at least under present conditions. In

many cities there are two telephone exchanges
existing and doing business side by side, and in

many cases where Independent companies are in
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competition with exchanges of the Bell Com-
pany, the Independent company has succeeded

in distancing its competitor.

Operation.—The following estimates from a

prominent Independent telephone manufacturer

of the cost of installing and maintaining Inde-

pendent telephone systems in cities of 10,000 and
50,000 population, and of the cost of installing

a farmers' party line, are given as an illustra-

tion of the small expense of such service com-
pared with the very great convenience which
arises from the use of a telephone.

ESTIMATE ON A TELEPHONE EXCHANGE SYSTEM.

Number of telephones 900
Population of city 10,000

Estimate to cover the cost of erection and main-
tenance of a telephone exchange in a city of 10.000
inhabitants, equipped with 900 independent line tele-

phones of copper metallic circuits.

Cable System:
Number of miles of cable pairs, per

subscriber line 1.20
Cost per mile of cable pair erected. .$33.60
Cost of cable per subscriber line 40.32
Total cost of cable for 1,000 sub-

scribers, at $40.32 $40,320.00
Aerial Wire Construction

:

Number of miles of metallic No. 12
copper circuits, per subscriber line. .20

Cost of No. 12 copper metallic circuit

erected on exchange poles, per mile $45.00
Cost of metallic circuit, per sub-

scriber 9.00
Total cost of copper metallic circuits

for 900 subscribers, at $9.00 8,100.00
Pole Line Construction:

Number of poles, per subscriber line. 1.50
Cost of erecting 4o-foot poles equipped

with cross-arms, each $15;.00
Cost of erecting poles, per subscriber. 22.50
Total cost of pole line construction

for 900 subscribers at $22.50 20,250.00
Cable Pole Protection and Terminal Boxes:

Cost of cable pole protection, per line.$ 1.25
Total cost for protecting 900 lines, at

$1.25 1,125.00
Connecting Sub-stations

:

Cost of wiring and installing sub-
station equipment, each $ 4.00

Total cost of wiring and connecting
sub-stations, at $4.00 3,600.00

Cost of construction tools 500.00

Total cost of construction
Total cost of construction work

per subscriber
Central Office:

Total cost of central office and furni-

ture
Cost per subscriber $ 8.88

Central Office Equipment

:

Total cost of lamp line signal central

energy non-multiple switchboard..
Cost per subscriber $ 8.38

Sub-Station Equipment

:

Cost of telephones per subscriber
Total cost of telephones for 900 sub-

scribers

RESUM^.
Total cost of construction work.
Total cost of central office building
Total cost of central office equipment
Total cost of telephones

$73,895-00

82.10

$ 8,000.00

$ 7.548.90

.$ 10.00

9,000.00

Grand total cost of exchange
Total cost of exchange per sub-

scriber $109.38

.$73,895-00
8,000.00

. 7.548.90
9,000.00

.$98,443.90

ESTIMATE ON COST OF MAINTENANCE AND DEPRE-

CIATION FOR A TELEPHONE EXCHANGE SYSTEM.

Number of telephones 900
Population of city 10,000

Operation and Maintenance

:

900 lines at $9.50 $ 8,550.00
Depreciation

:

Total cost of switchboard
and sub-station equip-
ment $16,548.90

Depreciation 7^4 per cent $1,241.17

Cost of cable plant $40,320.00
Depreciation. 3 per cent 1,209.60
Cost of aerial wire con-

struction $ 8,100.00
Depreciation, 3 per cent. 243.00
Cost of pole line con-

struction $20,250.00
Depreciation, 7J^ per cent i»5i8.75
Cost of sub-station wir-

ing $ 3,600.00
Depreciation, 10 per cent 360.00
Cost of building $ 8,000.00
Depreciation. 3 per cent 240.00
Total depreciation 4.812.52

Interest

:

Total cost of plant $98,443.90
Interest, 6 per cent 5'9o6.63

Grand total — maintenance and operation,

depreciation, and interest $19,269.15
Total, per line $21.41

ESTIMATE ON A TELEPHONE EXCHANGE SYSTEM.

Number of telephones 3-6oo
Population of city 50,000 to 60,000

Estimate to cover the cost of erection and mainte-

nance of a telephone exchange in a city of 50,000 to

60.000 inhabitants, for the immediate operation of 3,600
independent line telephones, of copper metallic circuits,

making necessary provisions for an increase to 5,000

lines capacity:
Cable System:

Number of miles of cable pairs per
subscriber line 1.60

Cost per mile of cable pair erected. .$33.60
Cost of cable per subscriber line.... 53-76
Total cost of cable for 3,600 sub-

scribers, at $53-76 $193,536.00
Aerial Wire Construction:

Number of miles of metallic No. 12

copper circuits, per subscriber line .25

Cost of No. 12 copper metallic circuit

erected on existing poles, per mile. $45.00
Cost of metallic circuit per subscriber 11.25

Total cost of copper metallic circuits

for 3.600 subscribers, at $11.25.. 40,500.00
Pole Line Construction:

Number of poles per subscriber line 1.20

Cost of erecting 45-foot poles

equipped with cross-arms. each. . .$17.50
Cost of erecting poles per subscriber. 21.00

Total cost of pole line construction

for 3.600 subscribers at $21 75,600.00

Cable Pole Protection and Terminal Boxes:
Cost of cable pole protection, per line $1.25

Total cost for protecting 3,600 lines

at $1.25 4,500.00

.. Underground Conduit System:
Cost of underground conduit system

per subscriber $8.00
Total cost of underground conduit

system for 7,000 lines 56,000.00

Connecting Sub-stations

:

Cost of wiring and installing sub-

station equipment, each $4-50
Total cost of wiring and connecting

3,600 sub-stations, at $4.50 16,200.00

Construction Toots

:

Cost of construction tools 1.500.00

Total cost of construction $387,836.00

Total cost of construction work
per subscriber $107.73

Central Office Building:
Total cost of central office and fur-

niture $22,000.00

Cost of central office per subscriber. . $6.11

Central Office Eanipmcnt

:

Total cost of lamp line signal, relay

multiple, central energy switch-

board. 4.800 ultimate capacity.

3,600 lines present $66,474.80

Cost of central office equipment per
subscriber $1 8.46

Sub-station Equipment

:

Cost of telephones per subscriber. .. .$10.00

Total cost of telephones for 3.600
subscribers $36,000.00

RESUME

Total cost of construction work $387,836.00

Total cost of central office building 22.000.00
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Total cost of central office equipment 866,474.80

Total cost of telephones 36.000.00

Grand total cost of exchange $512,310.80

Total cost of e-xchange per sub-

scriber $142.30

ESTIMATE ON COST OF MAINTENANCE AND DEPRE-

CIATION FOR A TELEPHONE EXCHANGE SYSTEM.

Number of telephones 3.6°°
Population of city. .50,000 to 60,000

Operation and Maintenance:

3,600 lines at $16.00 $57,600.00

Depreciation

:

Total cost of switch-
board and sub-
station equipment. $102,474.00

Depreciation 754%- •• $7.6o5-55

Cost of cable plant... 193. 536-00
Depreciation 3% 5,806.08

Cost of aerial wire
plant 40,500.00

Depreciation 3% i ,2 1 5.00

Cost of sub-station

wirini; 16,200.00
Depreciation 10%.... 1,620.00

Cost of pole line

construction 75,600.00
Depreciation 7}^%- • 5,670.00

Cost of underground
system 56,000.00

Depreciation 2% 1,120.00

Cost of building 22,000.00
Depreciation 3% 660.00

Total depreciation. $23,776.63

Interest:
Total cost of plant. . .$512,310.80
Interest 6% 30,738.65

Grand total — maintenance and operation,
depreciation, and interest $112,115.28

Total, per line $3i-i4

ESTIMATE ON THE CONSTRUCTION OF A FARMER
LINE.

The following estimate covers the construction of a

farmer line 10 miles in length, providing 25-foot poles,

5-inch tops. 25 per mile equipped, with a 6-pin cross-arm,

and line wire, to consist of one metallic circuit of No.
12 B. B. galvanized iron wire and have connected
thereto 15 five-bar. 1,600-ohm ringer telephones.

Estimate as follows:
Cost of line per mile, 25-foot, 5-inch

tops poles, at $1.70 $42.50
25 6-pin cross-arms with pins at 30c.. 7.50

50 pony glass insulators. No. 9, at ij^c .75

2 miles of No. 12 B. B. galvanized
iron wire, 330 pounds, at 4!4c.... 14.85

Total for material $65.60
Setting 25 poles, each $1.00 $25.00
Framing 25 poles, each 20c 5.00

Hauling 25 poles, each 250 6.25

Stringing two miles of wire, at $4.00.. 8.00
Guying, per mile 10.00

Total for labor, per mile 54-25

Total per mile $119.85
Miscellany, 5% 5 99

$125.84

10 miles of circuit at $125.84 $1,258.40
Telephones

:

15 5-bar, 1,600-ohm telephones, at $13. 195.00
Installing telephones, 15 at $5.00 75.00

Total $1,528.40

Another field which has been and will un-

doubtedly be developed by the Independent tele-

phone inovemcnt is that of interior telephone

systems, that is, systems for intercomnninication
in large offices, office buildings, hotels and fac-

tories. A result of general advantage to the

community from the Independent telephone

movement is the inifirovement in the service in

all exchanges. The representatives of the Bell

companies are coiniiig to realize that success
in competition with the Independent telephone
companies depends not upon any supposed mo-
nopoly (which has been found to be indefen-
sible), but upon the service which is offered to

the community and upon furnishing this service

at reasonable prices. It is only in the large

cities that the methods which have been charac-
teristic of some of the Bell telephone companies
are continued in effect, and extortionate prices

are charged, while improvements are being made
atld the service is made more rapid and reliable.

Charles A. Brown,
Patent Attorney, Chicago.

Telephone Systems, Cost of Installing and
Maintaining. See Telephone Systems, Inde-
pendent.

Telephone Transmitters. See Telephones.

Telephones, Farm. See Telephone Sys-
tems, Independent.

Telephones, Electrical. See Telephone.

Telephony, Automatic. The spirit of the
present age is not belter shown forth than by
the ever-increasing demand which industry,
pressed by the keenness of competition, is mak-
ing upon genius for the invention of labor-sav-
ing and time-saving machinery ; and nothing
pays higher tribute to the breadth of the human
intellect than the character of the machinery
which has been evolved as the result of this in-

sistent call. Indeed, we are sliding rapidly into
an automatic age. The work that once was
done by hand, then by hand-guided machines,
is now done by automatic devices. Scarcely a

large, up-to-date factory but has in one or more
of its departments a battery of automatic ma-
chines busily engaged in turning out such things
as screws, buttons, tin cans, cloth, shoes, or a
thousand other varieties of useful articles from
the raw material, with surprising nicety and tre-

mendous speed, reducing the cost of manufac-
ture to a minimum and widening the field of
sale. We have wondered at the ingenuity of
these machines and marveled at their clever-

ness, but we have looked upon their invention
and introduction as something that was bound
to come, as only another step in the logical or-
der of things. We have waited for them, and
have not, therefore, been surprised at their suc-
cessful advent.

Few of us, however, as we have stood be-

for a telephone box, wiggling a switch hook, or
whirling the crank of the hand generator, and
impatiently waiting for time and the "Hello
girl" to bring us our connection, have ever gone
so far as to hope, or even conceive the idea,

that this genius who had so long presided over
the central office would ever be unseated and
her place occupied by an iron machine whose
speed and accuracy would discount her best
performances ; and yet that day is here. The
States are already dotted with automatic tele-

phone exchanges, which are giving service to

thousands and thousands of subscribers, and
with such success that it is not hazarding any-
thing to predict that a few years will see the
absolute divorce of the operator from the ex-
change room — e.xcept, of course, for long-dis-
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1. Aiuomatic Teleplmne Switch. Front View.

2. Wall Telephone. Showing Method of Operating Dial and Making Call.

3. .Xutcniatio Teleplionc Exchange. Dayton, Ohio. Per.spective View of S\vitchhoard>
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tance calls, for which her services will probably

always be needed.
Historical Retruspcct.—'l'he application of

the automatic idea to telephony is not new
It is considerably more than a decade since

Strowger, an obscure Chicago engineer, brought

out the first automatic telephone. The Strowger
Automatic Telephone Company and the installa-

tion of a number of small e.xchanges resulted.

These exchanges were successful, not so much
in what they actually accomplished in the way
of improved service, as in the promise they

gave of future development in that direction.

The apparatus was crude, imperfect, r.nd com-
plex ; but the fundamental ideas involved were
right and required only better expression.

Ten years passed, lo years of experiment and
persistent effort. Strowger died. Tha Auto-
matic Electric Company was organized to take

over the Strowger patents. Further experi-

menting was done, and greater capital expended.

The result has been a system from v.-hich the

imperfections have been eliminated, a system
which is scarcely more complex than the manual
switchboards now in general use. The limit of

capacity is no longer reached at l.ooc stations.

In fact, the business of the very largest city can

be handled as efficiently and conveniently as

that of a town which requires but a hundred
telephones. In Chicago to-day an automatic
exchange of 10,000 stations is already in opera-

tion : and others will be added as occasion de-

mands, the ultimate purpose being to handle

the business of the entire city.

The Automatic Mechanism.— A study of the

apparatus which has made all this possible will,

no doubt, be interesting and instructive. The
telephone itself resembles, in many particulars,

the manually operated telephones with which
we are so familiar. It consists of the usual

transmitter, receiver, bells, battery, and induc-

tion coil, adding only a calling dial, a circular

metal piece, on the periphery of which are 10

finger holes numbered 1-2-3-4-5-6-7-8-9-0.

A stop is provided at the lower end of the

holes to limit the distance which the dial may
be made to revolve.

How a Call is Made.— The method of calling

is very simple. To secure a number, say 761,

the subscriber first takes the receiver from the

hook: then, placing his finger in ho'e number
7, pulls the dial around to the stop above men-
tioned. When released, the dial is instantane-
ously restored to its normal position. The sub-

scriber is now connected to a trunk line leading
to the seventh group of so-called "connector"
switches, which we may call the "seven hun-
dredth" group. In the >;ame manner he calls 6
and I in this group. Having turned the num-
ber desired, he presses a button underneath the

dial, which rings the bell of the person wanted,
and the connection is completed. In the event
that the 'phone of the subscriber called is busy
at the time of the call, a vibratory sound in the

receiver of the caller notifies him that such is

the case.

The keyboard or internal mechanism of the

telephone occupies a space 5x3x2 inches, and
consists of an impulse-sendin,g mechanism,
which, in response to the rotations 01 tne dial,

communicates to the subscriber's switch a num-
ber of impulses corresponding to the numner ot

the hole in which the finger is placed, lifting the

shaft which occupies the central position of the

switch, up to the proper row of contacts, and

bringing the "wiping fingers" fastened thereto

into connection with the proper contact in that

row.
It should be understood that, when the call

is made, no impulses are sent over the line on

the down movement of the dial, but on the re-

turn. This is arranged for the protection of the

instrument against careless or hasty subscribers.

The return of the dial is regulated by a gov-

ernor which always insures proper speed.

The calling mechanism may be said to be

perfect. It is simple, and works with remark-

able accuracy, speed, and precision.

The Switch.—The switch, shown in the ac-

companying illustration, is a device about 13

inches in height, 4^2 inches in depth, and 4
inches in breadth. The upper half of this device

consists of two relays and three pairs of mag-
nets mounted on a solid cast metal base.

These relays and magnets, together with the

proper springs, wires, etc., operate a vertical

rod in the centre, in obedience to the impulses

sent from the subscriber's telephone, and bring

the three pairs of "wiping _ fingers" attached

thereto into connection with the brass contacts,

which, arranged in three semicircular banks,

constitute the lower half of the switch.

The upper of these banks, known as the

"busy bank," serves to indicate busy lines in

the automatic selection of trunks. The lower

two are "line banks," to which the line wires

connect, and over which the conversation is

held.

Two classes of switches are employed, one

known as "selectors," of which there is one for

every telephone connected with the exchange,

and the other as "connectors," of which there

are 10 for every 100 selectors, and which are in

groups each capable of connecting 100 tele-

phones. The function of the selector is to con-

nect the calling telephone with the connector in

the proper group, which in turn connects with

the telephone desired in that group. This is

the case in exchanges of 1,000 capacity or less.

In larger exchanges a second selector is em-
ployed. This is an intermediate switch, and

divides the work of selection with the first

selector.

Trunk-selecting System.— The trunking sys-

tem employed is very much akin to that now
generally used in manual practice and. there-

fore, needs no description here. It may be said,

however, that the selection of trunks is auto-

matically accomplished, the "wiping fingers" on

the shaft of the selector switch passing over all

busy contacts and stopping at the first idle

point.

Accessories.—The accessorial equipment con-

sists of a S2-volt storage battery, which fur-

nishes the current for operating the switches

;

a cross-connecting board or distributing rack,

equipped with carbon lightning arresters and heat

coil protectors: a ringing machine with "busy

back" and "howler" attachment ; charging ma-
chines ;

power board, on which are mounted the

usual knife switches, circuit-breakers, volt-

meters, ammeters, etc., necessary for controlling

and measuring the current ; and a "tell-tale"

board.
This last consists of a number of 8-candle-

power lamps mounted on a marble panel, to-
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gether with a magneto bell. In case of a short

circuit or "ground" on any hne, the bell rings

and the lamp on the panel glows. The position

of this lamp instantly indicates to the attendant

the exact location of the trouble, and oft-

times enables him to rectify it before the sub-

scriber is aware that there has been any trouble.

The automatic switches are mounted on steel

shelves, 25 to the shelf, each board containing

4 shelves of first selectors, and I shelf of con-

nector switches. This is the arrangement for

a system of 1,000 stations. In a 10,000-station

system, the board is made up of 6 shelves, 4 ,of

first selectors, l of second selectors, and I of

connector switches. The floor space occupied

by such a switchboard is 11 feet 6 inches by 12

inches. The switchboard is made of steel angles

and is rigidly braced.

A very important feature of the automatic

switchboard is that it can be increased to any

capacity by simply adding new sections with

the desired number of switches mounted thereon,

without in any way interfering with existing

conditions. Ninety-five per cent of the electric

contacts and connections are made at the fac-

tory ; consequently better results are secured,

as well as time and expense saved in installa-

tion.

Advantages of the Automatic System.— (l)

A switchboard has no operators ; and thus one

of the large fixed charges incident to manual-

exchange operation is eliminated ; (2) there be-

ing no operators, the automatic exchange can

be located in less expensive quarters than the

manual. No reading or retiring rooms are

needed, no lockers, no lavatories ; and the cost

of fuel and lighting is reduced; (3) one switch-

board attendant, for testing and keeping appa-

ratus in order for 1,000 subscribers, is all that

is needed in the automatic practice; (4) the

cost of maintenance and interior equipment is

no greater, and in large exchanges is less than

in the manual exchange; (5) the service which
the automatic system gives, unlike that of the

manual system, is absolutely secret, each sub-

scriber having a "private wire" on which to

transmit his communication— an advantage that

cannot be overestimated by the general business

man, as well as by the broker, the lawyer, and
the physician; (6) the subscriber himself in-

stantaneously connects with the person he wishes
to call ; and the apparatus is so constructed that

it is an impossibility for another subscriber to

"cut in» or in any way interfere with the line

he is using; (7) the frequent delays and mis-
takes which the manual board causes are en-

tirely unknown to users of automatic telephones.

The switches do not make errors nor gossip

;

are never weary or sleepy ; are not interested in

subscribers' affairs; and are not impudent; (8)
the complexity of the automatic exchange does
not increase proportionately to the increase of
size, as is the case with manual exchanges,
wliere the cost of giving service is much more
per subscriber in large than in small exchanges.
The cost of operation in the automatic ex-
change is fixed. An increase is merely a matter
of adding new telephones and switches, the cost

of operation being the same per subscriber: (g)
the automatic switch is thoroughly cosmopolitan
in its nature, no interpreter being needed by the

foreigner in a country where the automatic ex-

change is located, any person being able tr

secure the desired connection by simple rotationt

of the dial; (10) the same number of automatii.

switches are always at work, night and day,
(11) quick connections, instantaneous accommo-
dations, prompt answers, accuracy, and prompt-
ness, with the busy signal given when sub-

scriber called is busy.

H. S. DURANT,
Of the Automatic Electric' Company, Chicago.

Telephony, Wireless. The new art or

transmitting articulate speech over a distance
without wires, or wireless telephony, has fol-

lowed in natural order the laws of evolution for

the electrical communication of intelligence.

Thus in the sequence of progress, the telegraph
with wires was first invented, then the telephone
with wires, following came the wireless tele-

graph, and finally the wireless telephone.
The difficulties of transmitting speech with

and without wires are greater than the convey-
ing of mere signals, since in the former^ cur-
rents of the same amplitude, phase and frequency
with the local vibrations must be retained, while
in the latter any kind of electric impulses wil'i J
serve. In wireless telegraphy where a spark- \
gap and coherer is used, the energy is emitted
in trains of waves as shown in Fig. i, with long

^Vv—^vv—q^
Fig. I.— Elect ric waves.

periods between each series of radiations, and it

is evident, therefore, that this method cannot
fulfil the requirements of a sine wave for the
propagation of speech as indicated in Fig. 2.

Fig. 2.— Undulating electric current.

To overcome the obectionable features recourse
was had to a number of other methods.

The first and oldest is that of dispersion oi
electricity through the earth or water; four
metal plates, A B C D, Fig. 3, are earthed a»

"-,-•••"'/'.-

Fig. 3.— Dispersion method. .^ B C D. copper plat»«
in eartli; E, battery; F, transmitter; G. receiver.

convenient points; A B are joined with i
length of wire including a battery and tran.s-
mitter, and C D are likewise connected in series
with a receiver; when the current flows fron;
the battery through the wire to A B the retura
circuit is joined by the earth and owing to its
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1. Ruhincr Photo-electric Telephone Receiver.
Ruhraer Plioto-electric Telephone Transmitter. ,^, Collins Wireless Telephone.
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great cross-section and conductibility the current

flow follows innumerable lines forming a hemi-
sphcroid ; when these stream lines of force im-

pinge on C D, the circuit, offering a smaller

resistance than the earth separating them, acts

upon the receiver and the voice is reproduced.
Wireless telephony by electro-magnetic in-

duction is an ideal laboratory method for

demonstrating its possibilities. In Fig. 4 A B
illustrate two closed coils of wire, each of

which has one of its convolutions cut ; in the
first a battery and transmitter is inserted and
in the second a receiver. When spoken into, the
transmitter varies the current flowing in A and
instantly the coil is surrounded with curved lines

of magnetic force which spread out in circles

until they intersect the w-ires of the second coil

;

the magnetic lines are then changed into electric

f :
.'

Fig. 4.

currents in the coil and are of exactly the same
phase and frequency as the vibrations of the
voice producing them, and which the receiver
translates into speech. Alexander Graham Bell
devised an apparatus for transmitting speech
by a beam of light. This he termed a radio-
phone ; in this instrument shown in Fig. 5, a ray
from the sun or an electric light was reflected
by a plane mirror i, through a conve.x lens 2,
where it impinged on a concave mirror 3, at-
tached to the diaphragm of a telephone trans-
mitter 4; the converged beam of light was now
reflected from the concave mirror through the
lens 5 and thence through space a short distance
to the receiver ; here the divergent rays were
concentrated by a parabolic mirror a into a pen-
cil of light on the cell b, the terminals of this
cell are connected to the battery d and the tele-

phone receiver c. Now selenium possesses the
very remarkable property of varying its resist-
ance under the action of light, and when the
spoken words caused the diaphragm to vibrate
the intensity of the projected light varied ac-
cordingly, thus affecting the selenium, which in

Fig. 5.— Bell's Radiophone.

turn permitted more or less cunent to flow
through the receiver.

Ernest Ruhner has improved upon Bell's ap-
paratus by substituting a speaking arc for the
ray of the sun. The speaking arc was invented

by H. T. Simon, who found that by superim-
posing an alternating current set up by the vibra-
tions of the diaphragm of a telephone trans-
mitter on a direct current operating an
arc lamp, the emitted light also repro-
duced the voice. This was the form of
transmitter Ruhner employed in his photo-elec-
tric telephone, but rendered it more effective by
placing the arc in the focal line of a parabolic
reflector

;^
his receiver was similar to that de-

scribed in Bell's photophone, except that a
selenium cell of much greater sensitivity was
used ; with this apparatus Ruhner succeeded in
transmitting articulate speech over a distance of
one and a half miles.

The wireless telephone of A. Frederick Col-
lins is based on experiments for produc-
ing a pure sine wave. It has been shown
that electric waves are periodic, and their max-
ima decreases in geometric progression. By
the addition of large inductances in the form of
coils and large capacities in the form of con-
densers it was found possible to slow down the
oscillations to a point where a telephone receiver
would respond directly to the waves without
interposing a wave detector.

The propagation of electric waves depends
upon their length and the medium through
which they pass. Red waves of light pass
through fog easier than blue or green, while
long electric waves from oscillators of wireless
telegraph systems penetrate it with still less loss
of energy, and with exceedingly long waves
generated by a wireless telephone emitter the
bound ether of the earth offers a good medium
for their propagation, just as mediums of
greater density transmit sound waves to greater
distances.

_
'Water offers but little resistance to the long

distance transmission of these waves, parallel-
ing the case of wireless telegraphy. By the
Collins method messages have been transmitted
a distance of three and a half miles. It is pro-
posed to use the system to prevent collisions
between vessels in harbors and at close range
^*- ^^^- A. Frederick Collins,
Author of ^Wireless Telegraphy: Its History,
Theory and Practice.''

Terephot, or Telephote, an instrument
perfected in 1903, designed to reproduce scenes
at a distance, by the aid of electricity. Telepho-
tography is likely to prove useful both for sci-
entific and industrial purposes, as well as in
warfare. The physicist will be able to photo-
graph any phenomenon visible at the extreme
horizon, such as mirages, etc., as well as those
which he could not approach himself without
danger, such as, for instance, volcanic eruptions.
The naturalist may now safely observe wild ani-
mals and photograph them from a distance.
The amateur astronomer will be in a position to
take splendid views of the principal heavenly
bodies. The explorer of Arctic regions will
observe distant and inaccessible points. Archx-
ologists and architects will use the apparatus
to fix on the photographic plate, buildings and
monuments too distant to be taken w-ith an ordi-
nary apparatus. Military and naval officers will

be able to observe and to study the movements
of the enemy (the apparatus may in fact be well
used as a telescope') : finally, all topographical
measurements will highly profit by this ingenious
apparatus.
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Telescope. The telescope is an optical in-

strument by the use of which distant objects are

made to appear near, so that they may be ex-
amined as if they were but a fraction of their

actual distance from the observer. This instru-

ment was invented by the Dutch optician, Lip-
perhey, early in the 17th century. The first use
of it for astronomical observations was made in

Florence, by Galileo, who in 1609 invented the

type known as the Galilean Telescope.

The many and widely varying forms of tele-

scopes may all be grouped simply as tubes (Mil-
ton, seeing Galileo's in Florence, called it the

*Optik Tube"), in which are placed the several

mirror A to the focus F, where the image is

magnified by the eye-piece as before.

In these three forms of telescopes the image
of the object as seen through the eye-piece is

necessarily inverted, which is, of course, unim-
portant in astronomical observations but is a
defect to be overcome in the terrestrial instru-

ment. The most common type of terrestrial tele-

scope is the Spy Glass (Fig. 4). The objective

A has the same office as in the refracting astro-

nomical telescope, and forms an ilUimined image
of the object at the focus F. This image is

then magnified by a compound eye-piece made
up of the several lenses BCD and E, which

^FOCAL PLANE.

Fig. I.— Astronomical telescope.

combinations of lenses or reflectors ; each com-
bination, however, producing the one result,

namely, first, gathering the light from the object
and concentrating it at the focus in a brilliantly

illuminated but small image ; and, second, mag-
nifying this image with a microscope, usually
called an eye-piece. One of the common types
is the refracting astronomical telescope (Fig. i),

in which A is the object-glass or objective, and
F the focus, where the small image is formed.
The two lenses, C and D, form the microscope
or eye-piece, which magnifies this image formed
at the focus by the concentrating power of the

carry the light to the eye in such manner as
to erect the image and -show it in its natural po-
sition. Fig. 5 represents the GaUlean tele-

scope, which is the same ni principle as the

ordinary opera glass. In this case the objective

A condenses the light from the object observed,
and would naturally make a small image at F,

but the cone of rays, before reaching the focus,

is intercepted by the double concave eye-piece

C, and thence conveyed to the eye in erect posi-

tion. Fig. 6 shows the Porro Prism instru-

ment, the most modern and efficient form of ter-

restrial telescope. The objective and the lenses

Fig. 2.— Newtonian (eye-piece on side o£ tube).

objective. Fig. 2 represents the reflecting astro-
nomical telescope as invented by Sir Isaac New-
ton, and called the Newtonian Reflector. In
this the light traverses the entire length of the
tube, at the lower end of which it strikes the
concave reflector A, which sends it back as a
cone of rays to the diagonal reflector B ; thence
it travels to the focus F, where it is magnified

are in the same relation to each other as was
first illustrated in the astronomical telescope.

Fig. I. Two double-reflecting, 90-degree prisms
are inserted within the cone of rays between the

eye-piece and the objective (Fig. 6) ; their mis-
sion being to erect the image which, in the

ordinary refracting telescope, is shown inverted.

This system was the invention of the Italian en-

Fig. 3.— Cassegrainian (secondary mirror convex).

by the eye-piece E, as in the refracting tele-

scope. Fig. 3 represents the most popular
form of reflecting telescope, called the Casse-
grainian. The optical principles here are the
same as in the Newtonian form except that the
convergent cone of rays from the mirror A is

intercepted by a convex reflector B and sent
back, through an opening in the centre of the

gineer, Porro, who patented it in France about
1850.

The magnifying power of telescopes is usu-
ally expressed in diameters and is indicated by
the ratio of the focal length of the objective

to that of the combination of lenses forming the

eye-piece. For example, the Lick telescope has

a focal length of 56 feet or 672 inches. II,
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therefore, an eye-piece of one inch focus is used

in this telescope, the power resulting will be

672, and eye-pieces of longer or shorter focus will

give correspondingly lower or higher powers.

The practical limit of power in telescopes of

the highest degree of accuracy is usually con-

sidered to be about 100 diameters per inch of

aperture. Thus the 36-inch Lick Telescope may
be practically used with an eye-piece wliich would
give a power of 3,600 diameters. Such high

powers are, however, seldom required and can

be used only in the clearest atmosphere. By
far the larger proportion of astronomical obser-

vations are made with powers of less than 1,000

diameters. In telescope observations, the two
elements "power" and "light," while equally

next came the yellow ray, tiien the green, and
last and nearest of all to the eye-piece, the blue

ray made its image. When a star is viewed with

such a telescope the image seen consists of a

yellowish point at the centre, surrounded by a

mixture of green and blue light, with red outside.

This difficulty in refracting telescopes, called

chromatic aberration, checked the_ progress of

astronomy for 150 years, until, in 1750, the

English optician, Dolland, invented the achro-

matic objective as shown in Fig. I. In this

diagram E is a double convex lens of crown
glass, and D a flint-glass lens of nearly plano-

concave form. The difference between the

crown and flint material in light refraction and
dispersion, together with the compensating form

FOCAL PLANE.

Fig, 4.— Terrestrial telescope (spy glass).

important, are always in opposition. Thus an
object viewed with a power of 100 diameters is

four times as brilliantly illuminated as would
be the case if an eye-piece giving 200 diameters

were used. It follows, therefore, that the ob-

server will use the power best adapted to his

purpose, both as to magnification and light.

The telescope giving the minimum power is

the opera glass, usually magnifying 2y^ or 3
diameters, which is sufficient for indoor use,

while for outdoor use the Galilean binoculsr has

a power of 4 or 5 diameters, and the Prism
binocular of 6, 8, 10, or even 12 diameters. The
8-power is, however, considered as high as can

of the two lenses results in clear and distinct

"definition," the image of the star being sharply

outlined and colorless. Optical glass for such

lenses is of special manufacture. The world's

supply comes from three makers, one each in

England, France, and Germany. The rnirror or

speculum of the reflecting telescope is made
from a casting of ordinary glass of sufficien"

thickness to be handled without flexure. The
reflecting surface is ground and polished, with
great precision, to a parabolic form of the focus

required, and then, by a chemical process, coated

with silver, which may be easily renewed when
tarnished or otherwise injured.

E-— -3.-4-
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Galilean telescope (opera glass).

be held in the hands with sufficient steadiness

to give the best results. The power used in

terrestrial telescopes steadily mounted on a
tripod usually ranges from 15 to 100 diameters,
depending on the condition of the atmosphere.

The most important element in a refracting

telescope is the objective, and, in a reflecting

telescope, the mirror or speculum. The objec-

tive of the early refracting telescope was a
double convex lens, which could not give a dis-

tinct image because it separated each ray of
light into its various prismatic colors, and each
color, having a refracting power different from
the others, found a focus of its own. The red
ray, being most refracted, reached its focus first

;

Vol. 15 —
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The making of the optical parts of telescopes

is a rare art, which, however, has been culti-

vated with peculiar success in America. Alvan
Clark & Sons of Cambridge, Mass., attained

world-wide fame in this connection during the

lifetime of the gifted men composing the firm.

At the present time the largest reputation as a
maker of objectives belongs to John A.
Brashear of Allegheny, Pa.

The telescope tube is usually carried by an
equatorial mounting. This form of instrument
has its principal or polar axis set parallel

to the axis of the earth, its inclination

therefore corresponding to the latitude of the

observatory. At right angles to the polar axis
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is the declination axis, which, in turn, carries

the telescope tube at right angles to itself. Each

Fig. 6.— Universal Prism field glass (sectional view).

axis is supplied with a graduated circle, indi-

cating, respectively, the position of the star in

hours, minutes and seconds of right ascension,

and in degrees, minutes and seconds of declina-

tion. It will be evident that when the tube is

pointed to a star in any part of the visible heav-

ens, a revolution of the polar axis from east to

west, in sidereal time, will make the telescope

follow the apparent motion of the star. A driv-

ing clock, which is usually located inside the

column of the instrument, controls the revolu-

tions of the polar axis so that the star observed
remains steadily in the field of vision. The
equatorial principle has been applied to photo-

graphic telescopes in such manner as to allow

the continuous exposure of the photographic

plate during the entire night, if desired. One of

the most ingenious forms of mounting is the

Equatorial Coude. In this instrument the polar

axis is enlarged so as to serve as the main tube

of the telescope, the eye-piece being at the upper
end where the observer can sit comfortably in

his warm room and observe any star in the

visible heavens as easily as he uses his micro-
scope.

An elbow is rigidly attached to the lower end
of the tube. At the intersection is an accurately

polished mirror set at an angle of 45 degrees. At
the outer end of the elbow is another mirror,

similarly set. The objective is so placed that the

light it gathers from the star is reflected by the

mirrors through the tube to the eye-piece. The

combined movements of the polar axis (the tel-

escope tube) and the objective and mirror car-
ried on the elbow, enable the observer to bring
into view any star in the visible heavens. The
polar axis, with its elbow carrying the objective
and revolving in sidereal time by means of a
driving clock, follows the apparent motion of
the star in the usual way. Two of these instru-
ments are in successful use in the Paris Ob-
servatory.

It will be evident that the equatorial tele-

scope with its various modifications as above de-
scribed, while giving facilities for examining
and photographing the heavenly bodies, does not
enable the astronomer to determine with re-

quired accuracy the positions of the stars and
planets. These fine measurements are secured
only by special forms of telescopes. The Merid-
ian Circle is one of the most approved in-

struments for this purpose. From the middle
of the tube trunnions extend on either side, car-

rying finely graduated circles and terminating in

accurately ground pivots which are exactly at

right angles to the optical axis of the tube.

Two piers are so set as to form a rigid and ac-

FiG. 7.— Reflex Zenith telescope.

curate support for these pivots, east and west,

carrying the tube so that the movement of the

telescope is in the true meridian only. In

the exact focus of the telescope a fixed

system of wires is placed. The best ma-
terials for this purpose are taken from the

cocoon of the field spider, the web beine but

I
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s-oVt of an incli in diameter. These vertical

spider webs arc equally spaced and so adjusted
inat the central wire is exactly in the optical

axis of the telescope as measured east and west.

A horizontal wire is adjusted exactly in the

optical axis as measured north and south. Par-
allel to these central wires there are two mov-
able wires, one horizontal and one vertical, each
governed by a micrometer screw.

In measuring transits of stars for determin-
ing right ascensioi?, or for time, the telescope, by
means of the graduated circles, is set to the
declination of the star required, and when the

star appears, its transit across each of the wires

is recorded on a chronograph, by the observer
tapping an electric key. In determining declina-

tions, the telescope, by means of the graduated
circles, is set to the approximate declination of
the star to be observed, and when the star ap-
pears at the edge of the field, the observer care-

fully adjusts the telescope until the star seems

and the supposed errors of the "Reflex Zenith
Tube" were at once traced to the variation in

latitude. The old instrument which had been
condemned is thus proven to be correct both in

theory and practice. It therefore represents the
latest development in astronomical telescopes,

and a large Reflex Zenith Tube is now in

process of construction for the University of
Pennsylvania.

In recent years file mounting of great equa-
torials has passed from the domain of the in-

strument-maker to that of the engineer, who
finds abundant scope for ingenuity and technical

expertness in combining very massive construc-
tion with very delicate mechanism. At the
present time the largest telescopes in the
world are owned and made in America, the

giant equatorials of the Yerkes and Lick Ob-
servatories taking precedence of all others. The
following list indicates the equipment of the

more important American observatories

:

Name of Observatory

Yerkes (University of Chicago)
Lick (University of California).
United States Naval
University of X'irffinia

Lowell (Harvard University)...
Princeton
University of Pennsylvania ....
Northwestern University
Carleton College

Aperture
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1828-30 he superintended the drainage of nearly
50,000 acres of the Fen country. He invented
the Telford pavement. See Roads.

Tell, lei, William, Swiss peasant of Biirg-
len, near Altorf, celebrated in legend for his re-

sistance to the tyranny of the Austrian governor
Gessler. The stories connected with him, with
those relating to the origin of the Swiss Confed-
eration, first appear in the 15th century. Accord-
ing to them, Gessler, the tyrannical Austrian
bailiff of Uri, one of the forest cantons, pushed
his insolence so far as to require the Swiss
to uncover their heads before his hat (as an
emblem of the Austrian sovereignty), and con-
demned Tell, who refused to comply with this

mandate, to shoot an apple from the head of
his own son. Tell was successful in his attempt,
but confessed that a second arrow, which he
bore about his person, was intended, in case he
had failed, for the punishment of the tyrant,

and was therefore retained prisoner. While he
was crossing the Lake of the Four Cantons, or
Lake of Lucerne, in the same boat with Gessler,

a violent storm threatened the destruction of
the skiff. Tell, as the most vigorous and skilful

helmsman, was set free, and he conducted the
boat successfully near the shore, but seized the
opportunity to spring upon a rock, pushing off

the bark. He had fortunately taken his bow
with him, and when the governor finally escaped
the storm, and reached a rocky defile on the road
to Kiissnacht, Tell shot him dead. The death of
Gessler was the signal for a most obstinate war
between the Swiss and Austrians, which was
not brought to a close until 1499. Tell was pres-

ent at the battle of Morgarten, and is supposed
to have lost his life in an inundation in 1350
while attempting to save a friend. Such is the
legendary story of William Tell. Investigation
has broken down the proofs of his existence.

There is no mention of him by any contempo-
raneous historian ; his name is first met with in

the chronicles of the second half of the 15th cen-
tury, and none of the Tell ballads are of an earl-

ier date. Similar stories in regard to the shoot-
ing of the apple occur in Saxo Grammaticus, the

Danish historian, and in Icelandic literature, not
to mention the old English ballad of Adam Bel,

Clym of the Cloughe and Wyllyam of Cloudesle.
Besides, the many contradictions between the
various personages, dates, and places, and the
widely differing representations of the event,

show the gradual development of the legend.

The untiring industry of historical scholars has
not been rewarded by the finding of the name of
Tell in the archives and church registers of Uri,

and althou.gh an uninterrupted series of charters
exists relative to the bailiffs or governors of
Kiissnacht in the 14th century, there is no Gess-
ler among them. The Tell chapels were erected
or called by his name generations after his death

;

the document which speaks of the assemblage in

1388 of 114 persons who knew him personally,
and of the erection at that time of a Tell chapel
on the shore of the Lake of Lucerne, was not
known until 1759. Consult Hisely's 'Rechcrches
Critiques' (1843); Rochholz's 'Tell und Gessler
in Sage und Geschichte' (1877); Gisler's 'Die
Tell frage: Versuch ihrer Geschichte und
L6sung> (189.S). See Switzerland (History).

Teller, tcl'er, Henry Moore, American
senator: b. Granger, Allegany Comity. N. Y., 23
May 1830. He was educated at Alfred Univer-

sity, New York ; taught school ; and after admis-
sion to the bar practised law in Illinois and Col-
orado. He was United States Senator from
Colorado 1876-S2, secretary of the interior
1882-5, and has been a member of the national
senate since 1885, except for a brief interval
1896-7. He has been especially prominent as a
silver advocate.

Tellicherry, tel-i-cher'i, or Tellicherri,
India, a seaport and garrison town in the Mala-
bar^ district of Madras, 45 miles northwest of
Calicut. The main buildings include the castle— now a jail— the north Malabar district court,
custom-house, churches, and government offices.

The entire area, on a picturesque site, covers
about five square miles. The principal exports
are sandal wood, coffee, and cardamoms, spices,
cocoa and cocoanuts. The factory of the East
India Company was founded in 1683. There are
missions and other schools ; also Brennan Col-
lege. Pop. 27,200.

Tellu'rium, an element discovered by
Mueller von Reichenstein (1782) in a specimen
of gold ore from Austria. Klaproth named it

from the Latin tellus, meaning the earth. Tellu-
rium occurs free, but most commonly in company
with gold, silver, lead and bismuth. Native
tellurium is found in considerable quantity in

Boulder County, Colorado. The other important
minerals containing tellurium are sylvanite, cala-

verite, pelzite, hessite, and tetradymite. They
are found principally in Austria, and in the
United States in Colorado and adjacent States.

Tellurium is a silver white metal, atomic
weight 127.6, melting point about 453° C. and
specific gravity 6.25. It is brittle, not changed by
exposure to the air, when heated a little above its

melting point, it boils and condenses again in the
cool portion of the retort as metallic drops. In
chemical properties it is very like sulphur. It

unites with chlorine readily forming TeCL and
TeCIri. The oxides TeO: and TeOa are analogous,
yet differ considerably from SO2 and SO3.
Tellurious and telluric acids and the salts derived
from them are also known. Tellurium forms a
compound with hydrogen analogous to HjS and
possessing an even more disagreeable odor.

This element resembles sulphur in imparting
very undesirable properties to metals even when
present in very small amount. If tellurium and
any of its compounds are mtroduced into the
human system they give the breath a very strong
and disagreeable garlic-like odor. To obtain
the free element the ore is digested first with
sulphuric acid; hydrochloric acid is then added
in small quantity and the whole treated with
sulphurous acid which precipitates the tellurium.

Telpherage. Both the system and the word
"telpherage," which means "distance carrying,"
were introduced by the late Flceming Jenkin.
He recognized the ease with which the electric

motor could be adapted to automatic transpor-
tation of materials and he devised a system
which when put into service gave satisfaction.

This consisted of two overhead cables, mounted
on stout poles, along which light carriers were
hauled by means of one or more electric motors.
To transmit current to the motors the cables

were cut into sections, adjacent sections of one
cable being insulated from each other, but cross-
converted with sections of the other cable so as

to form two continuous conductors, each lying
alternately on the right and on the left of the
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system. The trains were somewhat longer than

the sections of calile so that one end rested on
one conductor wliile the other was on the sec-

ond, thus completing the electric circuit.

Modern telpherage systems are more elabor-

ate than Jenkins'. The current is transmitted

to the motors by means of a small trolley wire
erected over the running cable or rail. Some-
times a double trolley system is adopted. The
telpher or towing vehicle is usually equipped
with two tiiotors. These may be placed on
opposite sides of the cable or side by side. The
driving wheels are mounted directly on the
motor shafts, as gearings are not used. The
carrier way is attached to the telpher or to

a trailer and is often fitted with a third motor
for hoi.sting the load. When heavy loads are to

be carried two supports may be used, each hav-
ing one or more running wheels. When the
.system is not automatic it is controlled from
one station or an operator is carried with the
train.

Where heavy weights are to be transported
the cable is supported between the posts by a
suspension cable, or a rail takes the place of the
cable. In any case a rail is used when a corner
is to be turned and in running through buildings
where the cable construction would be difficult.

The advantages claimed for the telpherage
system are economy in cost of transporting
and a capacity for moving large quantities of
material with a low cost of construction as
compared with a railway. Further, the system
may be erected overhead and out of the way.
Telpherage systems are now used in industrial
works of all kinds for carrying materials in a
building as well as outside. The system may
also be adapted to other work, such as excavat-
ing trenches, canal construction, etc. See 'Tel-
pherage,' by Chas. M. Clark; 'Transactions
American Institute Electrical Engineers,' Vol.
XIX., p. 391. -vv. H.\ND Brown, Jr.,

Editor 'Electrical Review?
Telugu, tel'DO-goo, or Telin'ga, a language

of India, belonging to the Dravidian group, and
spoken by about twenty millions of people in

Madras, Hyderabad, Mysore, Bombay, Central
Provinces, Burma, Berar, and other parts. The
Telugu are the most numerous branch of the
Dravidian race, but are less enterprising than the
Tamils, who occupy the country to the south of
them. The language is allied in roots to the
Tamil language, but differs considerably other-

wise. See India; Tamils.

Tembuland, tem'boo-land. South Africa,

a district or dependency of the Cape Colony, in

the east of which it is situated, one of the Tran-
skei districts, adjoining Pondoland and Griqua-
land East; chief town Umtata. Pop. 180,415

(5,179 Europeans).

Tem'enos, anciently a sacred plot of
ground ; a piece of land marked off and conse-
crated to God. Any tract of land allotted to a

temple or sanctuary.

Temesvar, tem'esh-var, Hungary, on the

Bega Canal, 75 miles northeast of Belgrade. It

comprises a citadel and suburbs —• four in num-
ber. Noteworthy arc the castle, cathedral, syna-
gogue, bishop's residence, and town-house. The
manufactures include woolen goods, oil. paper,

tobacco, leather, etc., and there are grain-mills,

distilleries, etc. The fortress has sustained many

sieges ; memorable is that of 1849, when it was
invested and bombarded by the insurgents. Pop.
CIQOO) 53,033-

Tempe, teni'pe, Vale of, Greece, in Thes-
saly, a beautiful valley on the Peneus, flanked
by Olymjius at the north and Mount Ossa at the
south. It has been immortalized by the classical

poets.

Tempera, in painting. See Distemper.

Temperament. See Reed, Flue, and
SraiNGED Instruments, Care of.

Temperance, in the early stage of the

movement to mitigate the evils arising from the

use of intoxicating drinks, meant as the ety-

mological meaning of the word implies, the ob-

servance of moderation in their use, when the

aim was only to prevent drunkenness by appeals

to the drinker. Among its more strenuous
advocates it now commonly signifies total absti-

nence from such liquors.

There have been, indeed, in every age, some
persons who practised and advocated abstinence,

some also who proposed laws prohibiting wholly
or in part the sale of into.xicating beverages

;

but such persons were few and far between
among white peoples previous to the beginning
of the 19th century.

Ancient Civilizations.— Descriptions of the
evils wrought by drunkenness and efforts to

cure them are as old as literature. On the
tombs of Beni-Hassan in Egypt, 5,000 years old,

pictures are seen of drunken men carried home
by their slaves after a feast, and of women also

who are manifestly intoxicated. Wine was of-

fered to the gods in connection with rites of
the most bestial character. There was at least

one advocate of abstinence, one prohibitionist in

Egypt, in 2000 B.C., Amen-em-an, a priest, who is

on record, in a letter to a pupil, as commending
his pledge of total abstinence, taken with an
oath, and insisting on its observance : "I, thy su-

perior, forbid thee to go to the taverns. Thou
art degraded like the beasts. God regards not
the breakers of pledges." Chinese literature of
the same period furnishes like utterances. In
2285 the emperor banished a man for inventing
an intoxicant made from rice. Mencius declares
that Yao the Great was an abstainer, and that
during his reign virtue pervaded the land, and
crime was unknown. A few years later, 2187
B.C., a drunken ruler led the people to drunken-
ness, which continued and increased for cen-
turies. The anti-treating remedy was tried 202
B.C. in a law forbidding drinking in companies of
more than three. This was unavailing and so in

98 B.C. government ownership was tried, also

without satisfaction. In 459 B.C. China adopted
prohibition, with beheading as the penalty for

liquor selling, and this policy has been generally

followed in China since then. Whether because
of this law or because of racial and climatic con-

ditions or perhaps through all of these causes,

missionaries and travelers at the opening of the

20th century repor:ed so little drunkenness in

China that special temperance efforts were un-

necessary except in ports where European and
American beer has been introduced. President

James B. Angell, former American minister to

China, declared in 1900 that while at Peking he
did not see two drunken Chinese a year. The
opium, which may seem to some a substitute,

was seldom used except as a medicine until in-
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troduced by Europeans shortly before the Opium
war of 1840. Japan, kindred to China, has a
similar story of unusual freedom from the curse

of drink, to which her statesmen have added
successful prohibition of opium except as a

prescription medicine, and of tobacco for all

under 20 years of age— for all students in

public institutions of any age. Japanese saki is

the root of many a sad story of drunkenness, and
at the close of the 19th century American beer

halls became a popular novelty, prompting an-

other novelty for the Japanese, temperance socie-

ties ; but drunkenness has never been common
in Japan. In India the gods of early times were
shrewdly represented by the priests as very fond
of intoxicants, and the people learned to drink
with their gods in their temples until drunken-
ness became so serious a social peril that both
the Hindu and Buddhist religions required total

abstinence by a rule that in the union of church
and state was both a religious precept and a civil

law. Mohammed's prohibitory law (Koran
V 7), prompted by drunkenness in Arabia, has
spread abstinence among millions in both Asia
and Africa. These three total abstinence reli-

gions, reinforced perhaps by the natural influ-

ence of tropical climate, produced such results

that at the opening of the 19th century there

was very little drunkenness among the tinted

races, and the temperance problem among these

races is largely how to save them from new
drinking habits prompted by the white man's ex-
ample and the white man's liquor traffic. Sev-

enteen great nations have adopted two treaties

to protect natives of Africa against distilled

liquors, to which the United States government
has asked that a final world treaty be added to

prohibit the sale of all intoxicants and opium
among all the uncivilized races of the world.

See Opium Traffic.
Modern Christian Nations.— Among the

white races in the "Christian nations," we find

that intemperance has wrought greater havoc
and has yielded less readily to remedies applied,

which until recently have not been, as in the

Orient, total abstinence and prohibition, applied

in the name of religion and backed by civil power,
but moderation offered without the imperatives
of either religion or civil government. The
Bible's teaching on this subject is not so clear

as to be beyond controversy. In one passage
it seems to proclaim total abstinence in the

strongest terms (Prov. xxiii. 31), but there are
other passages where wine is spoken of with
favor. One class of commentators hold that

wherever wine is spoken of in the Bible favor-

ably the reference is to unfermented wine, but
otlier commentators insist that this is not proven
and declare that the Bible goes no farther than
condemnation of drunkenness and exhortation to

moderation. This was the generally accepted
interpretation up to the 19th century, before
which preachers usually condemned only the
"abuse" of distilled liquors.

Greece and Rome were founded on "a basis

of hostility, sentimental and legal, to the use of
intoxicating liquors," and were strongest while
they held to that attitude. Plato taught that

men should not drink wine at all until 30 years
of age, and but sparingly from 30 to 40, when
they might indulge increasingly to old age.

Demosthenes was a total abstainer. Most of

the Greek worthies uttered warnings against

wine. But this early virtue was relaxed for

the worship of Bacchus, and with it came polit-

ical decay and subjection to Rome, which had
adopted the earlier temperance code of Greece.
Romulus is reputed to have been a most radical

prohibitionist. A husband was authorized to kill

his wife for drinking wine or committing adul-
tery, and men were forbidden to drink wine be-

fore 30 years of age-— this law doubtless bor-

rowed from Greece. Libations to the gods were
in that age in milk. In 319 we first hear of a
libation promised to Jupiter of a "small cup of
wine." The worshipper could not be expected
to be more temperate than his god. And so
with other arts of Greece its wines and worship
of Bacchus were adopted, and wines came to be
used increasingly. "The end of the republic is

synchronous with the beginning of drunkenness.
By Pliny's time the drunkenness of men and
women had become notorious. Drinking wagers
were the entertainment of feasts. One man was
knighted as Tricongius, the three-gallon knight,

for putting away that much wine at one
time, and another was "celebrated" for drinking
twice as much. With Bacchus came Venus, and
so Rome went down the three steps to the

grave of nations : moral, physical, political de-
cay. Up to this time distilled liquors were un-
known. The drunkenness thus far described
was upon wine.

Ancient Eurofcan Tribes.— Among the rug-
ged German tribes and the Britons drinking
was common, but less excessive, and they were
better able to bear it. They drank a sort of
beer prepared from barley and wheat, sometimes
using the skulls of their enemies for their cups.
Quarrels often arose, ending in bloodshed.
Drinking was encouraged by the theory that

in drink men were most sincere, throwing off

disguise, and also most open to deeds of hero-
ism. Drinking, however, was by no means so
general among these tribes of Germany and
Britain as among the Romans. Queen Boadicea,
addressing her soldiers, 61 A.D., after condemn-
ing the intemperance of her foes, said : "To us
every herb and root are food, every juice our
oil, and water is our wine." But the Romans
brought in the art of wine-making, which led

the native Britons to such increased drunken-
ness that the Emperor Domitian ordered half

the vineyards cut down.
Great Britain.— In the Roman period we find

the "public house" or "tavern" developing,

where drink, with games, was the centre of so-

cial converse, not alone for travelers, but for

people of the vicinage also, especially in Britain.

The Roman emperors from 81 a.d. to 276 a.d.

made some efforts to counteract the increase of
drunkenness in Britain, which the introduction

of wine-making had caused, but in the last-

named year the restriction of vineyards gave
place to imperial permission for unrestricted pro-

duction and drinking of wine. The public

houses became such centres of drunkenness that

they were put in charge of clergymen, the first

appearance of the theory that liquors would be
harmless if sold by "persons of a good moral
character." But for this or other reasons or
both the drunkenness of priests increased, and
they were warned by their superiors to keep
away from alehouses and taverns. In 569 a.d.

a church decree, said to be the only decree of

the British State Church on intemperance, im-
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posed a "penance for three days" on priests who
got drunk when about to go on duty at the aUar.

The decree also imposed penance for 15 days on
those who got drunk "through ignorance," for

40 days in case it was "through negligence," for

three quarantines if "through contempt." One
who "forced another to get drunk through hos-
pitality" was to be punished as if drunk him-
self, and one who got another drunk out of
"hatred" or in order to "mock" him was to "do
penance as a murderer of souls." Notwithstand-
ing all this penance, drunkenness increased—
every wedding, funeral and holiday being an ex-
cuse for excess, culminating in "the twelve
merry days" of what came to be called, because
of its debauchery, "anti-Christmas." In the 7th
century the public house became the rendezvous
of the Anglo-Sa.xon "guilds," a word meaning
that each paid his share, in which men of the
same trade, masters and men. met together to
talk and drink. The Danish invasion re-

inforced drinking habits, for the Danes had
been accustomed to drink to the gods. The
Norman invasion still further reinforced drink-
ing by introducing French and Spanish wines.
Vineyards were generally attached to re-

ligious houses. Drunken revels of the nobility
are often mentioned in writings of this period.

In the 13th century temperance reform consisted
of efforts to substitute light wines for beer and
ale. In the next century the reverse policy
came into favor, and "church ales" filled the
place now occupied by strawberry festivals in

raising religious funds. Two hundred years
after, these "church ales" were denounced by
church leaders, but the national drink was too
strongly intrenched to be dislodged from popu-
lar favor by banishment from ecclesiastical

finance.

Restrictive Legislation.— Late in the 15th
century Henry VII. of England began the license

system in efforts to secure at once restric-

tion and revenue. Henry VIII. added to these
laws, and attempted to prevent adulteration. It

was in his time that the custom of transacting
business over drink originated. In his time also

distilled liquors, then called "ardent spirits,"

were introduced into England from Ireland.

During Elizabeth's reign added restrictive legis-

lation attested the insufficiency of what had pre-

ceded and the increase of drunkenness. Liquor
selling became a crown monopoly, let out for

fee or favor. Home consumption was discour-

aged, but exportation was promoted, and the
queen herself exported liquors for profit. In
this Elizabethan era the modern "club" began,
in which men of high social standing were
brought together for political or literary con-
versation, with drinking as a feature. In the
reign of the Stuarts and Hanovers the ale house
came to be "the poor man's club." Restrictive
liquor laws multiplied from reign to reign until

in three centuries from the beginning of the

15th century there were as many as the years.

But drinking and drunkenness increased. The
average of British spirits distilled rose from
527,000 in 1684 to 3,601,000 in 1727— this besides
all the malt and vinous liquors. Retailers of
gin put out signs that customers could get
"drunk for a penny, dead drunk for two pence,
and have straw for nothing." High license for
gin was tried for a temperance measure in 1736.
The protests against this law and the support of

it by good men constitute the first real tem-
perance agitation in Great Britain. From that
time there have been frequent efforts to restrict,

and constant pleas for moderation, and more
recently for total abstinence and prohibition.

About all the prohibition secured in Great Brit-

ain has been for Sundays, on which day liquor

selling is forbidden, except to bona fide trav-
elers, in Scotland, Ireland (except five cities),

and in Wales, but not yet in England, though
strongly demanded. Legal efforts in Great Brit-

ain are chiefly devoted to securing "local con-
trol," corresponding to "local option" in the

United States. Movements for total abstinence,

which were given great impetus by Father
Matthew and John B. Gough and have been fos-

tered by numerous "teetotal" organizations, have
been in Great Britain more successful than legis-

lative temperance work. An increasing minority
of the clergy in the State Church and the Ro-
man Catholic Church are abstainers, and an in-

creasing majority in the non-conformist
churches, but an effort in 1903 to exclude liquor

sellers from Wesleyan lay offices was unsuccess-
ful.

British Colonics, however, outrank all other
commonwealths in temperance reform, Canada
showing a consumption of less than five gallons

per capita, Australia about 15, which are respec-

tively about one fourth and three fourths of the

consumption in the United States, which has
the smallest liquor consumption and the largest

area of prohibition of any Christian nation when
the white population of the entire jurisdiction in

each case is brought into the comparison.
United States.— The first settlers in the

American colonies brought with them the Euro-
pean usages in drinking, and down to the 19th

century liquors were a part of the usual enter-

tainment at the American ordination of a
preacher, or dedication of a church. Elders
manufactured, and deacons sold these liquors.

Increasing drunkenness only prompted appeals
for moderation and more restrictive laws.

The Modern Temperance Reformation is

generally traced to the protest against the use
of distilled liquors made by Dr. Benjamin Rush,
a physician of Philadelphia, in 17S5. He per-

suaded his associates of the Philadelphia Col-
lege of Physicians that the habitual use of dis-

tilled spirits was unnecessary and they united in

an appeal to Congress in 1790 to "impose such
heavy duties upon all distilled spirits as shall be
effective to restrain their intemperate use in the

country." One year previous, in Litchfield,

Conn., the first society pledged to abstain from
distilled spirits was formed. No other known
society down to 1826 did more than "discounte-
nance the too free use of ardent spirits." Dr.

Rush in i8n persuaded the Presbyterian General
Assembly to appoint a committee to act with
others in devising remedies for drunkenness,
which was confessed to have seriously invaded
the churches. (In 1784 both the Jilethodists and
the Quakers had enjoined their members not to

sell or use "spirituous liquors.") In 1812 Dr.
Lyman Beecher preached a series of temperance
sermons which gave a great impetus to the new
reform. In 1826 temperance societies generally
pledged their members not to moderation, but
to abstinence from distilled spirits. All except
a few radicals regarded beer and wine as tem-
perance drinks until in 1836, at the second Na-
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tional Temperance Convention, composed of

delegates from temperance societies and
churclies, after a full discussion, it was resolved

that the only eflfective basis for temperance work
was total abstinence from all drinks that can

intoxicate, including beer and wine and all fer-

mented as well as distilled liquors. On that

platform was organized the American Temper-
ance Union, the first national total abstinence

society. The «Washingtonian Movement." which

began in Baltimore in 1840, reinforced by the

eloquence of John B. Gough in 1842, led many
thousands of hard drinkers to take the pledge,

who with others were organized in fraternal so-

cieties. The Sons of Temperance were organ-

ized in 1842. The Rechabites were introduced

from England the same year. The Good Samar-

itans started in 1847, but have declined since

the War. The Good Templars organized in

1857. Temperance societies, in the decade be-

ginning 1850, had generally reached the con-

clusion that the best legal remedy for the evils

of drink was Prohibition (q.v.). The move-
ment toward that standard was checked by the

War, which, with the introduction of German
lager in popular saloons, that afforded social

fellowship and amusement and music, increased

drinking, and when the War was over pledge-

signing movements were renewed, especially the

"ribbon clubs," in which all who took the pledge

"showed their colors" in red or blue. In 1872

came the woman's temperance crusade, in which

refined women went in companies to saloons

with prayer and song, urging the proprietors to

give up the business. Out of this grew the

greatest of temperance organizations which now
has branches in almost every American city and

in nearly all foreign lands, the Woman's Chris-

tian Temperance Union, whose most influential

leader was Frances E. Willard. Its first work
was mostly to reform drunkards. Later it dealt

more with prevention, especially child training

and prohibition. The organization finding other

vices associated with drink, broadened to include

"forty departments" of reform work, aiming to

right all the social relations of men to each

other. In 1865 the National Temperance Soci-

ety and Publishing House succeeded to the

American Temperance Union. The new society

was largely devoted to furnishing prohibition

literature. The decade from 1880 to 1890 was

characterized by efforts to secure State consti-

tutional prohibition in many States, and although

only a few of these campaigns succeeded, the

total vote for prohibition was 49 per cent

of all the votes cast. Another important

legislative movement w-as that by which in 30

years preceding 1902 scientific temperance educa-

tion under the lead of Mrs. Mary H. Hunt, of

the W.C. T. U., was made compulsory in all the

schools of the Republic. The radical temperance

men organized a "Prohibition Party" in 1872,

the vote of which had grown in 1900 to 209,936.

In 1895, railroads having generally begun to re-

quire total abstinence of employees, and many
other business houses having adopted that pol-

icy. Congress ordered an investigation in all

lines of business of "The Economic Aspects of

the Liquor Question," the summary of which

was: "More than half of the establishments re-

porting require in certain occupations and un-

der certain circumstances that employees shall

not use intoxicating liquors." In 1899 Congress

passed the first national prohibition law for

white men, prohibiting the sale of even beer and
light wines in army "canteens," which law was
re-affirmed in two years, and in 1903 was fol-

lowed by laws excluding liquor from United
States immigrant stations and the Capitol, in

further development of the policy of prohibiting

liquor selling in government buildings. Then
national temperance efforts turned to preventing

interference with State liquor laws by outsiders

under protection of national powers of "inter-

state commerce" and "internal revenue," in order

to give free scope to the growing policy of local

prohibition which, with other forms of prohibi-

tion, was reported in 1904 to have extended to

two fifths of the population.

WiLBUK F. Crafts,
International Reform Bureau.

Temperance Societies. See Temperance.

Temperance, Sons of, or The Order of the

Sons of Temperance, was organized in the

city of New York, 29 Sept. 1842. It is com-
posed of subordinate, grand, and national divi-

sions. It has four national divisions— one for

North America, one for Great Britain and Ire-

land, and two for Australia. In the course of its

existence it has had nearly 4.000,000 members
on its rolls. Its present membership in North
America is 45,071, of whom 17,468 are in the

United States. Its fundamental principle is total

abstinence from all intoxicating liquors.

Temperature. See Heat; Thermometer;
Thermometry ; Thermodynamics ; Zero.

Temperature of the Body. SeeANiMALHEAT.

Temperature Varieties. See Vari.\tion.

Tempering, the art of imparting to

metals, by means of heat treatment, a definite

degree of hardness. The term is now applied

almost exclusively to certain kinds of steel,

which are used in the manufacture of tools.

It is sai 1 that the ancients could harden and

temper copper; but this art, if it ever really

existed, is now lost. The effects of thermal

changes upon steel vary greatly with the quality

of the steel, and with the exact nature of the

treatment. It is necessary to distinguish clearly

between "annealing," "hardening," and "temper-

ing." Any steel may be annealed, but it is

essential that the steel shall contain a certain

amount of carbon, in order that it may be cap-

able of being hardened and tempered. If steel

is raised to a red heat and is then allowed to

cool very slowly, it becomes relatively soft, so

that it can be filed and turned in a lathe. This
process is called "annealing," and it has usually

been held that the slowness of the cooling is

the essential thing in the softening process.

There is excellent reason for believing, however,

that the exact temperature to which the steel is

exposed before it is cooled has a much greater

influence than the rapidity of the cooling. It

has been shown, for example, by the researches

of Brinell, Tschernoff, Le Chatelier, Heyn,
Ridsdale, Stead, and others, that steel which
has acquired a dangerously crystalline character

from annealing for a long time at too low a

temperature in a slightly oxidizing atmosphere,

or from long continued heating at high tem-

peratures, may have its original structure and
properties restored by the simple artifice of

heating it to a certain critical temperature

(which is about 1,600° F.), and then allowing it
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to cool ; the rate of cooling, in this case, being

a matter of comparative unimportance. Steels

may sometimes be had which do not need special

treatment to render them fit for use in certain

classes of tools ; the tool being ready for use

after it has been forged and allowed to cool by

natural exposure to the air. In general, how-
ever, a tool steel must receive special treatment

in order to fit it for the work in hand : this treat-

ment being given after the tool has been forged

to shape. The process of tempering then con-

sists of two steps, the first of which consists in

imparting to the cutting edge of the tool a

degree of hardness that is too great for the

work for which the tool is to be used, while

the second step consists in reducing (or "tem-
pering") this hardness, until it attains a value

that experience has shown to be satisfactory.

The tempering of an ordinary tool may be de-

scribed as follows : The finished tool is heated

to a bright red, care being taken to have the

heat extend back to some distance from the

cutting edge. The cutting edge of the tool is

then immersed in water to a slight depth, and
kept there until it has cooled sufficiently to

remain wet when withdrawn from the water.

By this means the steel is rendered exceedingly
hard throughout the chilled part; that is, in

the vicinity of the cutting edge. If it were used
in this condition, however, the edge would be
too brittle, and would be likely to break in

service. To reduce the hardness to the proper
value, the tool, immediately after being with-
drawn from the water, is brightened up near
the cutting edge with a piece of emery cloth,

or in some similar manner, and the cleaned area

is then watched while the heat from the un-
quenched part spreads toward the cutting edge.

The oxidization of the steel, as the edge be-

comes hotter and hotter from conduction, causes
a play of color to become visible, which serves
as an index of the temperature. These colors

run from the hot portion of the tool toward
the quenched cutting edge. In the order in

which they proceed, they may be described as

pale yellow, straw yellow, brownish yellow, light

purple, dark purple, and blue. When the proper
color reaches the cutting edge, the whole piece

is again quenched, and the "tempering" is com-
plete. The colors that are used for different

implements are as indicated below

:

Very pale yellow (about 430° F.) : Steel-

engraving tools, turning tools, hammer faces,

planer tools, wood-engraving tools.

Straw yellow (about 460° F.) : Dies, taps,

drills, punches, reamers.
Brown yellow (about 500° F.) : Gouges,

plane irons, twist drills, cooper tools, wood-
boring cutters.

Light purple (about 530° F.) : Augers, sur-

gical instruments, cold chisels, edging cutters.

Dark purple (about 550° F.) : Axes, gimlets,

needles, hack-saws, screwdrivers, springs, wood
saws.

Some tools are of such a shape that they
cannot be tempered in the manner here de-
scribed, but must have their temper "drawn*
to the desired color by re-heating the piece be-

tween hot iron plates, or in a hot iron ring.

Springs are often tempered by a different

method, known as "oil tempering." In carrying
out this method, the piece is first hardened by
heating to a bright red heat and then quenching
by plunging the whole piece in water or in oil.

The article to be tempered is then wetted with
sperm oil, and gradually and uniformly heated
until the oil upon it blazes up. when the piece

is again quenched in the oil. This process of
heating to the ignition point of the oil and then
quenching is repeated until it has been per-

formed three times, after which the piece is said

to be "oil tempered," and is ready for use.

In the early days of steel-working in the
United States, it was common to import water
in casks from Sheffield, England, for hardening
and tempering purposes, as it was believed that

there is some special virtue in the water that

had been used for so long, and with such
eminent success, in that city. There w-as prob-
ably little or no foundation for this belief, and
yet it is known that substances that may be in

solution in the water that is used for quenching
often have an important influence upon the

product. Many artisans dissolve salt or cyanide

of potassium in the water that they use for this

purpose, and there is considerable ground for

the belief that such dissolved substances do
e.xert an influence upon the character of the
product, which is out of all apparent proportion
to the strength of the solutions containing them.
In particular, it may be noted that there is a

deeply-rooted belief among blacksmiths and
other artisans who work with metals, that a

piece of steel cannot be hardened by heating it

and then quenching it in water that contains
soap, even in small amounts.

A. D. RiSTEEX, Ph.D.,
Editorial Staff 'Encyclopedia .lincricana.''

Tempest, The, a play by Shakespeare, per-
formed at court in 161 1 and first printed in 1623.

It was based on a pamphlet entitled 'A Discovery
of the Bermudas, otherwise called the Isle of
Devils,* by one Jourdan who is supposed to have
returned from Virginia in i6io. Fleay conjec-
tures that the play was abridged by Beaumont
about 1613 and the masque interpolated. A ver-

sion of the play by Drydeii and Davenant, 'The
Tempest or the Enchanted Island.' was put
forth in 1670. Shadwell made it the libretto of
an opera in 1673. and Garrick in 1756 produced
an opera similarly named, which he based on
Shakespeare and Dryden. In 1862 Sir Arthur
Sullivan composed 'The Music to Shakespeare's
Tempest' in 12 numbers.

Templar, Knights. See M.ssonic Fr.\ter-

NITV, THE.

Tem'ple, Frederick, English prelate, arch-

bishop of Canterbury: b. Santa Maura, Ionian

Islands, 30 Nov. 1821 ; d. London 23 Dec. 1902,

He was the son of an English army officer who
died while he w-as a child, and under his mother's

care was well educated in youth, so that he ob-

tained a "double first" at Oxford and was elected

fellow and tutor of his college. After his ordi-

nation in 1846 he took charge of Kneller Hall.

Twickenham, and from 1848 to 1858 was school

inspector. In the latter year he was made head-

master of Rugby and became one of the most
powerful and influential successors of Arnold,

The publication of 'Essays and Reviews,' in

which series Temple led off with 'The Education

of the World.' roused a storm of acrimonious

controversy, but did not shake confidence in the

headmaster of Rugby, who was appointed bishop

of Exeter in t86q, was translated to London in

1885 and succeeded Archbishop Benson in 1896.

Equally as schoolmaster and as bishop he was a
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strict disciplinarian, an untiring worker, a blunt,

just and sincere man whose plainness of address

did not obscure the massive learning with which
his mind was stored. The great controversial

storms of the century had spent their fury in the

English Church before he reached the pritnacy,

but his incumbency was not uneventful. The
Tractarian movement was in its last phase of rit-

ualism, and Temple handled ritualists with firm-

ness and moderation. He took part in the

Queen's diamond jubilee (1897) and placed the

crown on the head of her successor. His only
writings are 'Sermons in Rugby Chapel' and
Bampton Lectures for 1884 on 'The Relations

between Religion and Science,' of which it may
be said that they were up to the standard set by
previous lecturers and were not unworthy of the

future Primate of All England. He died in

harness, never recovering from the effort he
made in a strong appeal in the House of Lords
uttered in favor of the public education bill.

Temple, Oliver Perry, American lawyer
and author : b. Green County, Tenn., 27 Jan.
1820. He was graduated from Washington Col-
lege, Tenn., in 1844, and admitted to the bar in

1846. He was a Union leader in East Tennessee
during the Civil War ; was a chancellor of Ten-
nessee, 1866-78, and retired from the bar in 1881.

His publications include 'The Covenanter,' 'The
Cavalier and the Puritan' (1897) ; 'Union Lead-
ers of East Tennessee' (1903), etc.

Temple, Richard Carnac, English civil

servant and antiquary: b. Allahabad, India, 15
Oct. 1850. He was educated at Cambridge Uni-
versity. He served in the Burma war 1887-9
and received a medal for bravery. From 1887-93
he was engaged by the Indian government to

raise and fit out volunteer regiments. He has
published 'Wide Awake Stories' (1884) ; 'Le-
gends of the Panjab' (1883-90); etc., and is a
member of philological and other learned
societies.

Temple, Sir William, English statesman:
b. London 1628; d. Moor Park, Surrey, 27 Jan.

1699. He was educated at Cambridge, spent
six years on the Continent and returning in 1654,
and not choosing to accept any office under
Cromwell, occupied himself in the study of his-

tory and philosophy. On the Restoration he was
chosen a member of the Irish convention, and in

1661 was returned for the county of Carlow. The
following year he was nominated one of the com-
missioners from the Irish Parliament to the king,

and removed to London. On the breaking out of
the Dutch war, he was employed in a secret mis-
sion to the Bishop of Miinster which he executed
so much to the satisfaction of the ministers that

in the following year he was appointed resident

at Brussels, and received a baronetcy. With De
Witt he concluded the treaty between England,
Holland, and Sweden (February 1668), with a
view to oblige France to restore her conquests
in the Netherlands. He also attended, as ambas-
sador extraordinary, when peace was concluded
between France and Spain at Aix-la-Chapelle,
and subsequently residing at the Hague as am-
bassador, enjoyed the friendship of De Witt, and
also of the Prince of Orange, afterward William
III. A change of politics led to the recall of
Temple in 1669, who, refusing to assist in the
intended breach with Holland, retired from pub-
lic business, and employed himself in writing
his 'Observations on the United Provinces,*

and part of his 'Miscellanies.' In 1674 Temple
was again ambassador to the States-General, in

order to negotiate a general pacification. Pre-
viously to its termination in the Treaty of Nime-
guen (in 1678), he was instrumental in promot-
ing the marriage of the Prince of Orange with
Mary, eldest daughter of the Duke of York,
which took place in 1677. In 1679 he was re-

called from The Hague, and shortly afterward
was elected to represent the University of Cam-
bridge in Parliament. In 1681 he retired from
public life altogether. He was on friendly terms
with William III., who occasionally visited him.
His relations with Swift are detailed in tlie

article Swift. His 'Memoirs' are important as

regards the history of the times, as are likewise
his 'Letters,' published by Swift after his death.

His 'Miscellanies* consist of essays on various
subjects: 'Gardening,' 'The Cure of the Gout,'
'Ancient and Modern Learning* (which pro-

voked much controversy at the time), 'Health
and Long Life,' 'Different Conditions of Life
and Fortune,' 'Introduction to the History of
England,' 'Poems and Translations,' etc. Cour-
tenay, 'Life of Temple' (1836) ; Macaulay's 'Es-
say,' and Forster, 'Life of Swift,' Vol. I. (1875).

Temple, Texas, city in Bell County; on
the Gulf, Colorado & Santa Fe and the Missouri,
Kansas & Te.xas R.R.'s ; about 220 miles north-
west of Galveston and 35 miles southwest of
Waco. It was founded in 1882 by the Gulf, Colo-
rado & Santa Fe Railroad, and was chartered as

a city the same year. It is in an agricultural and
stock-raising region and has considerable manu-
facturing interests. The chief manufacturing es-

tablishments are agricultural-implement works,
cottonseed-oil mils, and cotton compresses. The
government census of 1900 gives the number of
manufacturing establishments, 74; the amount
of capital invested, $700,369; the number of em-
ployees in the manufacturing establishments, 328;
the annual amount of wages, $158,882 ; the cost

of material, $569,580; and the value of the pro-
ducts, $908,726. There are eight churches, pub-
lic and parish schools. Saint Mary's Academy,
two kindergartens, a business college, and a pub-
lic library. The three banks have a combined
capital of $280,000. Pop. (1900) 7,065.

Temple, The, London, England, a district

of the city lying between Fleet Street and the
Thames, and divided by Middle Temple Lane
into the Inner and the Middle Temple, belonging
to separate societies (see Inns of Court), each
with its hall, library, and gardens. The name is

derived from the Knights Templars, who had
their headquarters in England here. The two
temples are separated by a wall from the rest

of the city, and have entrance gates which are
closed at night. The district is occupied, with
few exceptions, exclusively by barristers and
solicitors. In former times the members of the
Temple were famous for the masques, revels, and
banquets which they gave in their halls. To
these entertainments there are many allusions in

the old poets ; kings attended them, the benchers
joined in them, and directed the students to dance.
Among famous members of the Temple have
been Beaumont, Sir Walter Raleigh, John Ford,
Wycherlcy, Congreve, Cowper, Blackstone, Sher-
idan, Coke, Littleton, Clarendon, Somers, and
Eldon. Goldsmith and Johnson had chambers
here, and here Charles Lamb was born, and
passed the first seven years of his life.
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Temple, a name applied in religious his-

tory particularly to the temple built by Solo-
mon at Jerusalem as a House of the Lord, and
to the temples which succeeded it, more espe-
cially the magnificent structure, erected by
Herod the Great, which is often mentioned in

the New Testament. Solomon's Temple was
built with the aid of an architect and skilled

workmen from Plioenicia. The temple was an
oblong stone building, 60 cubits in length, 20 in

width, and 30 in height. On three sides were
corridors, rising above each other to the height
of three stories, and containing rooms in which
were preserved the holy utensils and treasures.

The fourth or front side was open, and was
ornamented with a portico, 10 cubits in width,
supported by two brazen pillars, Jachin and
Boaz (stability and strengtli). The interior

was divided into the most holy place or oracle,

20 cubits long, which contained the ark of the

covenant, and was separated by a curtain or
veil from, the sanctuary or holy place, in which
were the golden candlesticks, the table of the

shew-bread, and the altar of incense. The
walls of both apartments and the roof and ceil-

ing of the most holy place were overlaid with
wood work, skilfully carved. None but the
high-priest was permitted to enter the latter,

and only the priests devoted to the temple ser-

vice the former. The temple was surrounded
by an inner court, which contained the altar of

burnt-offering, the brazen sea and lavers, and
such instruments and utensils as were used in

the sacrifices, which, as well as the prayers,

were offered here. Colonnades, with brazen
gates, separated this court of the priests from
the outer court, which was likewise surrounded
by a wall. This temple was destroyed by the

Assyrians, and after the return from the I5aby-

lonish captivity a second temple of the same
form, but much inferior in splendor, was
erected. Herod the Great rebuilt it of a larger
size, surrounding it with four courts, rising

above each other like terraces. The lower court
was SCO cubits square, on three sides surrounded
by a double, and on the fourth by a triple row
of columns, and was called the court of the

Gentiles, because individuals of all nations were
admitted into it indiscriminately. A high wall
separated the court of the women, 135 cubits

square, in which the Jewish females assembled
to perform their devotions, from the court of

the Gentiles. From the court of the women 15'

steps led to the court of the temple, which
was enclosed by a colonnade, and divided by
trellis-work into the court of the Jewish men
and the court of the priests. Lt the middle of

this enclosure stood the temple, of white marble
richly gilt, lOO cubits long and wide, and 60
cubits high, with a porch 100 cubits wide, and
three galleries like the first temple, which it

resembled in the interior, except that the most
holy place was empty, and the height of Herod's
temple was double the height of Solomon's.
Rooms appropriated for different purposes filled

the upper story above the roof of the inner tem-
ple. This edifice was destroyed by the Romans
in 70 .\.D., and for many centuries the long-
consecrated height has been occupied by the
Mosque of Omar.

The Egyptians, Greeks, Romans, Persians,
and other ancient nations, had temples for the

worship of their gods, and the Mexicans and

Peruvians, at the time of the arrival of the
Spaniards in the New World, had splendid
temples. On the sacrificial platforms of Aztec
temples thousands of victims perished annually.
The Greek and Roman temples were, as a rule,

models of architectural grandeur and beauty.
The word "temple" is sometimes, but not often,
applied to Christian places of worship as a spe-
cial designation, although frequently used in a
figurative sense. The Mormons designate as
"The Temple," the large structure in which
they worship at Salt Lake City. See Archi-
tecture.

Temple-Bar, London, England, an arched
gateway which formerly stood between Fleet
Street and the Strand ; and divided the city

from the liberty of Westminster. (See Lon-
don.) It was a structure of the Corinthian
order, designed by Sir C. Wren, and built in

1670 of Portland stone. Over the gateway, on
the east side, were statues of Queen Elizabeth
and James L ; and on the west side, of Charles
L and II. The heads of persons executed for

high treason were formerly exhibited on this

gate. Here, also, on particular occasions, the

corporation of London received the royal family,

the heralds' proclamations, or any distinguished
visitors. When the sovereign came in state the

lord-mayor here delivered to him the sword of

state, which was returned, and after this he
rode bareheaded, immediately in front of the

royal procession. As the gate seriously ob-
structed a crowded thoroughfare, it was re-

moved in 1878, its site now being marked
by the heraldic monster, a "griffin." The gate
has been re-erected at Theobald's Park, Ches-
hunt

Temple, Order of the. See Orders, Royal.

Tem'po, in music, a word used to express
the rate of movement or degree of quickness
with which a piece of music is to be executed.
The degrees of time are indicated by certain

words such as lento (slow), adagio or largo
(leisurely), andante (walking pace), allegro

(gay or quick), presto (rapid), prestissimo
(very rapid), etc. See Music.

Temporal Bone. See Anatomy ; Skulu

Temporal Power (of the Pope). By
this expression, in its generally received sig-

nification, is understood the sovereign civil rule

which was exercised by the popes over the
States of the Church with varying vicissitudes

from the middle of the 8th century down to the
year 1870, when the last remnant of the papal
states was annexed to the United Kingdom of
Italy.

"The formal establishment of the temporal
power dates from the year 754, when Pepin,
king of the Franks, bestowed upon Pope
Stephen II. (who had sought his aid against the

oppression of the Lombards) independent sov-
ereignty over some twenty cities, thus consti-

tuting what was henceforth known as the state

or patrimony of Saint Peter. Though appar-
ently a new departure— one possibly unlooked
for on the part of the Pope himself— this addi-
tion of a temporal to the spiritual rule of the
bishop of Rome was in reality but the natural
outcome of pre-existing civil and political con-
ditions. Among these may be mentioned the
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fact that the Roman Church was already in

possession of numerous and extensive landed
estates or patrimonies situated for the most part
within the bounds of the Italian peninsula, and
which were controlled or administered by the
popes through their agents.

This state of things had gradually developed
from very early beginnings, for we find that

even during the period of the persecutions, the
local church of Rome (whether organized le-

gally as a burial society, or simply as a body
corporate, holding property under the general
laws of the empire) possessed not only the

great cemeteries now known as the Catacombs,
but also other property, as is clear from the
edict of Milan. By a law of 321, the Emperor
Constantine granted to all persons capable of
making a will the right to bequeath property to
the Church, and he himself gave an example
of generosity in this respect by endowing muni-
ficently the various basilicas of Rome. Similar
bequests in one form or another were made by
wealthy Christians throughout the empire, one
of the principal uses to which the property thus
acquired was applied being to relieve the dis-

tress occasioned by the depredations of the bar-
barians who began to overrun Italy from the
beginning of the 5th century. In this way the
Roman Church had become very wealthy, and
the popes were already great landed proprie-
tors, owning vast estates in various parts of
Italy and elsewhere long before any form of po-
litical papal sovereignty had been thought of.

Meanwhile, through the favorable legislation

of the Christian emperors, the political role of
the popes and of bishops in general, was assum-
ing an ever growing importance. The bishop of
a city was not only the official protector of the
poor, of prisoners and of slaves ; he had also in
virtue of his office a voice concerning various

points of civic administration. Even in pro-
vincial affairs he enjoyed important rights and
privileges. Thus, among otijer things, we find

that appeal could be made from the decision of
an imperial magistrate to the tribunal of the
bishop. Such being the political status of bish-

ops generally, it is easy to understand that the
powers granted to and exercised by the Roman
pontiffs were still more extensive. To them, in

particular, recourse was had against the exac-
tions of the rapacious Byzantine governors who
ruled in the different Italian provinces, and in

this connection, as wxll as in other ways, the
vigilant protection of the popes proved bene-
ficial to the people. It must be remembered
that during this period the civil and political

situation throughout the peninsula was in a con-
dition bordering on the chaotic. The chronic
state of unrest and insecurity which resulted
from the incursions of the barbarians and the
deplorable inefficiency of the imperial adminis-
tration, made the interference of the popes in

civil matters a real practical necessity. Theirs
was the only autliority that commanded general
respect, and the common weal demanded that
they should look after the material as well as

the spiritual interests of their flock. That such
was the true condition of affairs is amply shown
forth in the papal correspondence of the time,
especially in the letters of Gregory the Great
(500-604). It is also worth nfiting that though
they had ever growing reasons to be dissatisfied

with Byzantine rule, the popes (even those who
succeeded Gregory) continued to remain faith-

ful to the idea of a world-wide Christian em-
pire, and exercised their influence to maintain
in Italy its authority and prestige. But, as is

well known, many of the emperors of that pe-

riod were more preoccupied with theology than
with matters pertaining to civil administration,

and their repeated attempts to impose upon the
bishops of tlie West subtle formulas of ortho-
doxy led to frequent conflicts, in some of which
popes were violently dragged away to prison or
death. Thus Silverius and Vigilius, Pelagius
and Martin, became the victims of imperial
tyranny. On the refusal of Sergius I. to accept
the decrees of the Emperor Justinian II. the
latter commanded the proto-spatharius Zachary
to arrest the pope and bring him a prisoner to
Constantinople, but the public spirit in Italy was
already in revolt against this arrogant, high-

handed policy, and the army interfered to pre-

vent the execution of the imperial mandate.
Again, in 727, Leo the Isaurian sent his edict

against the use of images to Pope Gregory II.

with orders for his deposition in case he should
refuse to comply. Gregory responded by de-
nouncing the edict and excommunicating the
exarch j again the soldiers arose in his defense,

and the efforts of the imperial officers to carry

out their instructions cost them their lives. In

733 the emperor confiscated all the Church's
estates in Sicily, Bruttium, Lucania, Calabria

and Naples ; others were confiscated by the

Lombards, and no security remained even for

the inhabitants of Rome. The empire was un-
able to defend its subjects— worse than that, it

even oppressed and plundered them. The only
refuge left to the Romans and their spiritual

as well as actually temporal head was to seek
the aid of the friendly king of the Franks. It is

not clear whether Pope Stephen II. in taking
this step had already in view the establishment
of a civil principality under his own rule or not,

but be that as it may, just then the relations be-

tween the papacy and the emperor were further
strained by the publication of a fresh edict

against the use of images emanating from a
synod of Constantinople. A continuation of
the old regime seemed no longer possible, the
army of Pepin arrived in Italy in the summer
of 754, and the independent state of Saint Peter
was established, with the pope as its civil ruler,

in the same year. In view of the circumstances,
it may be truly said that this distinction was
bestowed upon the bishop of Rome in recogni-

tion of a twofold prerogative, namely, his pres-

tige as head of the Clnirch and defender of
orthodoxy against Eastern aggression, and his

character of national benefactor.

The papal dominion as constituted by the
grant of Pepin comprised the cities of Ravenna,
Rimini, Pesaro, Fano, Casena, Forli, Comma-
chio and 15 other towns. In 1053 the duchy
of Benevento was annexed, and between that

period and the end of the 13th century the au-
thority of the Roman See was acknowledged
by many other free towns in Italy. In 1278 the

Emperor Rudolf I. confirmed the acquisitions

made thus far, defined the boundaries of the

papal states, and recognized the Pope's exclu-

sive authority over them by absolving the in-

habitants from their oath of allegiance to the

empire. The papal dominion then included Pe-
rugia, Bologna, Bertinoro, the duchy of Spoleto,.

the exarchy of Ravenna and the marche of An-
cona, but many of the towns were more or less
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independent The Romagna was annexed at

the end of the 15th century. Under Alexander
VI. and Julius II. were added Faenza, Parma,
Placentia and Reggio, and the papal statis re-

ceived their final additions in the 17th century,

namely, Urbino, Ronciglione and the duchy of

Castro. In 1797 the Romagna was seized by Na-
poleon and incorporated into the Cisalpine Re-
public. The following year Rome itself was
taken by the French, and the papal states were
erected into the Roman Republic. Pius VII.

regained possession of his states in iSoo, hut

they were soon retaken by the French, and
finally (i8og) incorporated with France, Rome
being reckoned the second city of the empire.

After the downfall of Napoleon (1814) Pius
VII. returned to Rome, and was formally rein-

stated in his office of temporal ruler by the

treaty of Vienna, mainly through the friendly

support of the non-Catholic powers Russia,

Prussia and England. In 1830 a rebellion broke
out in Ancona and Bologna, the reason alleged

by the insurgents being that the clerical rule in

the provinces contrasted too unfavorably with
the preceding French administration. This re-

volt was quelled tlirough the aid of Austria,

but another uprising occurred soon after, and
the Austrians took occasion thereby to occupy
the northern legations, while at

_
the same

time the French placed a garrison in Ancona.
Occasional minor disturbances occurred between
these events and 1848, when Pius IX.. on account

of an insurrection, was obliged to flee to Gaeta
and Rome was declared a republic. The Pope
was again restored to power through the armed
intervention of France, Austria, Spain and Na-
ples, and the Austrians occupied the northern

legations or Romagna on his behalf until 1839,

when their army was withdrawn. _ Soon after

the province repudiated its allegiance to the

Pope and its annexation to Sardinia was pro-

claimed. The French still continued to hold

Rome in subjection to papal authority, and Pius

IX., with a view to withstand any further en-

croachments upon his dominions, raised an

army, which was placed under the leadership of

the able French general, Lamoriciere. In the

meantime Garibaldi and his followers, whose

aim was the political unification of the Italian

states under the rule of Victor Emmanuel, were

conducting a successful campaign in Sicily and

Naples. The news of this caused an outbreak

in Urbino and the Marches in favor of Victor

Emmanuel. The Sardinian troops came to the

aid of the insurgents, and after two encounters

with the troops under Lamoriciere, compelled

the latter to surrender with his whole army

after a week's siege in Ancona (i860). The

revolted provinces of Umbria, Urbino, and the

Marches, as well as the isolated provinces of

Benevento and Pontecorvo, situated witlnn the

kingdom of Naples, were immediately annexed

to Sardinia. Finally, on 20 Dec. 1870, the

F"rench troops having been withdrawn on ac-

count of the war with Prussia, Rome was en-

tered practically without resistance by the

troops of \'ictor Emmanuel, and the last vestige

of temporal power disappeared. Victor Em-
manuel having been proclaimed king over united

Italv, took up his residence in the papal palace

of the Quirinal, and Pius IX. withdrew to a life

of seclusion (in the Vatican), considering him-

self as a prisoner unable to leave his retreat

without compromising his dignity as head cA

the Church, or even giving occasion to riots and
bloodshed. He never ceased to protest em-
phatically against the spoliation of his rights as

a temporal ruler, and against the presence of the

king and his court in the papal city. Leo. XIII.,

though departing in many respects from the

policy of his predecessor, maintained neverthe-
less throughout the same uncompromising atti-

tude toward the question of the temporal power,

and the same policy has recently been affirmed

by the present pope, Pius X. Such are, in brief-

est outline, the main facts pertaining to the

origin and history of this ecclesiastico-civil in-

stitution. It is beyond the scope of the present

article to appreciate or criticise the motives
either of those who labored to maintain it or of

those who more or less directly sought its aboli-

tion. Still less pertinent to the purpose in view
would be a speculation on the probable restora-

tion of the same in the future. It must be
granted that, considering the present political

situation in Europe, the probability of a restora-

tion of the temporal power, at least in its an-

cient form, seems rather remote. For all prac-

tical intents and purposes the different powers
recognize as a fait accompli the incorporation

of the papal dominions into the kingdom of

Italy ; though, on the other hand, it still remains

true that this state of affairs has never yet re-

ceived any formal, international ratification.

Furthermore, the necessity, or even the utility,

of such a restoration is a point concerning

which there is considerable divergence of opin-

ion even among Roman Catholics. It is a ques-

tion concerning which no authoritative dog-

matic pronouncement has been formulated by

the Church ; however, the firm and unmistakable

attitude of the popes toward it cannot be looked

upon by Catholics otherwise than deeply signifi-

cant. All, even the most ultra-montane, must,

of course, admit that the possession of a tem-

poral sovereignty is not an essential prerogative

of the successor of Saint Peter, since for so

many centuries before it was established the

Church was able to develop and fulfil so effi-

ciently her mission in the world. Yet this tem-
poral sovereignty is regarded by many as the

means providentially established to protect the

necessary independence of the Pope and the free

e.xercise of his functions as spiritual head of

the Church. Others, while admitting the main
principle involved (namely, that the pope should

be free in his spiritual capacity) take a somewhat
different view of the case. They remind us

that the temporal power was the outcome of

peculiar, and to a great extent abnormal condi-

tions. It was the best and perhaps the only

solution at the time, and for centuries afterward

of a vexed problem, partly political, partly re-

ligious ; but at the same time it is not proved
that had the conditions been otherwise some
other regime of papal supremacy just as satis-

factory would not have developed. But be that

as it may, it is clain-.od that at least in the pres-

ent social and political conditions of the Chris-

tian world, so different from those of the Mid-
dle Ages, the desired independence in spiritual

matters can be .secured without imposing on the

Pope the burden of a temporal as well as a spir-

itual sovereignty. When, however, it is asked

how this can be done, no very clear or satisfac-

tory answer is forthcoming. It is plain from the
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iiatiire of the case, as well as from past experi-

ence— notably the sojourn of the papacy at

Avignon— that to have the Pope under the con-
trol or protection of any secular prince is dan-
gerous for the best interests of religion. If

the head of the Church be not himself an inde-

pendent sovereign, it is hard to conceive a sit-

uation in which he would be free from undue
political or national influence, especially if he
is to be either the subject or guest of some tem-
poral ruler. It is for a similar reason that the

founders of the American Republic wisely deter-

mined that the seat of the central or federal

government should be located not in any of the

States, but in a separate independent district,

exempted from state jurisdiction, thus insuring

greater freedom of action to the governing body
whose duty it is to legislate impartially in the

interests of the entire nation. These and other
reasons are urged by the advocates of the tem-
poral power, and when it is not unreasonably ob-

jected that during the third of a century that

has elapsed since the occupation of Rome by
Victor Emmanuel the pope has always enjoyed
full freedom in the exercise of his spiritual ju-

risdiction ; that never before has the moral in-

fluence of the papacy been so powerful and far-

reaching, etc., the answer is made that while

all this is true, there is nevertheless no sufficient

guaranty that this liberty will continue to be
granted in the future; that, moreover, the pres-

ent situation of the papacy is certainly abnormal,
and that the increase of moral influence is due
in great part to the fact that the popes have
maintained a firm attitude, refusing to become
the allies of the Italian government. Not a few
are of the opinion that in the present political

status of the civilized world a system of inter-

national guaranties would be a much more ef-

fectual means of securing for the Pope the

permanent free exercise of his spiritual jurisdic-

tion than could result from a restoration of the

temporal power. However that may be, the

most thoughtful statesmen allow that the prob-

lem is complicated and delicate— that no solu-

tion thus far arrived at or suggested is free from
grave practical difficulties. The temporal power
of medireval and later times was certainly not
without grave drawbacks and disadvantages as

regards the interests of both rulers and sub-

jects. That it has been the occasion of >nany
evils and abuses, that ithas often been a real

impediment to the spiritual efficiency of the

papacy, few impartial students of history will

venture to deny; yet it will doubtless be as

readily admitted that being given the cirrum-

stances of the period the temporal power was
a most useful, even necessary, factor in the evo-

huion of Christianity; and whatever may be

thought of its adaptability to future co itin-

gcncies, it will not be a matter for surprise to

find that so many are still convinced of its per-

manent necessity, at least until something b:tter

shall have been devised to meet the exigencies of

the case, and shall have demonstrated its supe-
riority by actual experience.

For a detailed discussion of the causesi re-

mote and proximate, which led up to the ejtab-

jishment of the temporal power, consult the mas-
terly studies of Duchesne in the 'Revue d'

Histoire et de Litterature Religieuse' (Paris),

Tomes I. and II.; also an interesting article by
M. Hassett in the 'Catholic University Bulletin,'

January 1904.

A sufficiently complete exposition of the ar-

guments in favor of the temporal power may
be found in an article by Archbishop Ireland in

the 'North American Review,' Vol. CLXXI.
(1901), p. Z27- For the counter arguments
consult an article in the same volume (p. 863),
by R. de Csesare, member of the Italian Chamber
of Deputies. A very interesting and moderate
discussion of the question from the standpoint

of a loyal Italian Catholic may be found in the

'International Quarterly* (Alarch-June 1904),

by Marquis Filippo Crispolti, entitled 'From Leo
XIII. to Pius X.>

James F. Driscoll, D.D.,

President Saint Joseph's Seminary.

Ten Commandments. See Decalogue.

Ten-pounder, a fish {Elops saitrus) closely

related to the tarpon (q.v.), and called also

bony fish, big-eyed herring, liza, etc. It is

equally at home in the Atlantic as far north

as the Carolinas, and in the Gulf of California.

It reaches a length of 2 to 3 feet, and is long,

straight, and slender, with a small pointed head
and a large mouth. It is covered with small

thin silvery scales, bluish above and white be-

neath, and its dorsal fin is slightly behind the

ventrals. Capital sport is had in fishing for it.

Ten Thousand a Year, a novel by Samuel
C. Warren (q.v.) published in 1841. This story,

though regarded by critics as "ridiculously ex-

aggerated and liable to the suspicion of being

a satire on the middle classes," has held a cer-

tain place in fiction for more than half a cen-

tury'. The plot is ingenious, the legal complica-

tions are managed in a way that won the

admiration of accomplished lawyers, and the

story with all its faults contrived to arouse

and maintain the reader's interest. In 1902 it

was reissued in an abridged form as 'Tittlebat

Titmouse.'

Tenacity, that property of material bodies
in virtue of which they are capable of resisting

a tension which tends to pull their parts asunder.

Tenacity is commonly understood, especially in

engineering practice, to signify the maximum
resistance that a given body is capable of exert-

ing in this manner, as reckoned in pounds (or

tons) per square inch of the sectional area of

the body; the sectional area being measured
on a plane that is perpendicular to the direction

in which the tension acts. Tenacity, in engi-

neering, is synonymous with "tensile strength."

For its values for various materials, see

Strength of jM.\teri.\ls.

Tenaino, te-ni'no. See Shahaptian Indians.

Tenant. See Rents, Law of.

Tenasserim, te-nas'e-rim, India, a maritime
division of lower Burma, stretching from the

Salwin River 500 miles southward into the Ma-
lay Peninsula, between Siam and the Bay of

Bengal. Area, 36,086 square miles. It is for

the greater part a mountainous wilderness. The
chief product is rice, though the mountains are

rich in minerals. The natives are chiefly Bur-

mese Buddhists. Pop. (1901) 1. 137.776.

Tench, a small cyprinoid fish (Tinea vulga-

ris), familiar in European fresh waters, espe-

cially slow-running and muddy rivers. The
color is a greenish olive, tinted with a golden

hue ; the average length about 12 inches. The
flesh is soft and rather insipid.
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Ten'da Pass, or Col de Tenda, Italy, a

pass of tlie Maritime Alps, Piudniont, in the

province of Ciineo, between Tenda and Limone,

on the carriage road from Nice to Cimco. Its

highest point is 6,195 feet above sea-level.

Tender, in law, a:i offer of compensation
or damages made in a money action. A tender

may be made through an authorized agent, and

to make it valid the money must be actually

produced. Making a tender may have the ef-

fect of freeing the defender from subsequent
expenses if the tender is found sufficient. A
tender made to one of several joint claimants is

held as made to all. A tender of money for

any payment is legal, and is called a legal ten-

der, if made in current coin of full weight.

Tendon, or Sinew, a band of white fibrous

tissue by which a muscle is attached to a bone
or other hard part. Tendons are disposed in

elastic bands or layers flattened or rounded,
and more or less elongated. When very much
flattened and membranous, they are called apo-
neuroses and sometimes fasciae. They glide

smoothly in sheaths, especially in the extremi-
ties: in some cases many are enveloped in a

single sheath, in other situations they are kept
in place by an annular ligament, as in the wrist

and ankle. One of the most important is the
Achilles tendon (q.v.), at the heel. Contrac-
tions of tendons are frequently remedied by
subcutaneous tenotomy; torticollis (q.v.) is also

benefited by the division of the tendon of the

sternomastoid muscle. Inflammation of the ten-

don sheaths, or tenosynovitis, about the wrist or
ankle is a common and painful affection usually

due to strain or over exercise. Rest and mild
counter irritation are the principal elements in

the treatment. Ganglion, or "weeping sinew"
is a localized, round, fluid swelling developing
in connection with a tendon sheath and occur-
ring usually at the wrist or on the dorsum of the
foot. The treatment is surgical. One of the
most beautiful contrivances in the human body
is the manner in which the superficial flexor

tendons in the fingers stop short at the middle
phalanx, and divide to allow the tendons of the
deep flexor to pass through to the terminal
phalanx, thus securing compactness and beauty
of shape, with freedom and extent of motion.

Ten'drac. See Tanrec.

Tenedos, t6n'e-d6s, Asia Minor, an island
in the .Egean Sea, off the Troas coast, belonging
to Turkey. It is six miles long by three miles
wide, is of volcanic formation, with rugged sur-
face, but highly fertile, and celebrated for its

wine. Pop. 5,000.

Tenement House, a multiple dwelling ar-

ranged for the occupation of several families,

each of which can live independently and do its

cooking within its apartment. The legal defini-

tion varies somewhat in different cities. In New
York, Philadelphia, Washington, Buffalo, and
other cities, it is such a house for more than
two families. In Chicago, Boston, and Saint
Louis the line is drawn at more than three fam-
ilies._ Tenement house is a generic term, in-

cluding what are popularly called apartment
houses and fiat houses or flats, as well as tene-
ments. The attempt has sometimes been made
in framing tenement house laws or regulations
to distinguish between apartment and tenement

houses, but no satisfactory line of separation has
ever been suggested, nor is there any legal regu-
lation properly applicable to tenement houses, as

popularly defined, which should not equally ap-

ply to apartment houses, or wdiich presumably
would not be adopted by intelligent owners of

such houses from motives of self-interest.

Tenement House Reform.— A movement to
better the housing conditions of the working
classes in cities, which originated about the

middle of the 19th century and has grad-
ually become national in character in the United
States and Great Britain. In the United States

it has taken the form of the regulation by State

law or city ordinance of the construction, main-
tenance and care of tenement houses, whence its

title. In Great Britain this movement has been
directed to all kinds of houses, including tene-

ment houses, and is usually called by its more
generic title of "Housing Reform." The initia-

tive of the movement has been benevolent im-
pulse, but the strong forces behind it which

.\ new law tenement with no room opening on a court
narrower than 12' 6", with every room light and
well ventilated, and with separate water-closets for
each apartment and baths for some.

have given impulse to that initiative and have
united to carry the movement forward have been
the same which have evolved sanitarj' and build-
ing regulation, and are founded quite as much
on self-interest as altruism.

History.— The movement for tenement house
reform in the United States naturally began in

New York, its largest city, where the need for
regulation first became apparent, and may be
said to date from 1842, when Dr. John H. Gris-
come, the city inspector of the Board of Health,
called attention to tenement conditions in a spe-
cial report on the sanitation of the city. It has
since exended to almost all large cities in which
tenement houses have been erected, and has
taken the form sometimes of state law, as in

New York and Massachusetts, or more often of
city ordinance, as in Chicago and Philadelphia.
The legislation in New York is the result of
the investigations and recommendations of suc-
cessive State commissions— 1S56, 1884. 1894,
igoo— and the scope of inquiry of the last com-
mission, which is typical, has been "To make a
careful examination into the tenement houses in

cities of the first class ; their condition as to the
construction, healthfulness, safety, rentals, and
the effect of tenement house life on health, edu-
cation, savings, and morals of those who live in

tenement houses and all phases of the so-called
tenement house question in these cities that can
affect the public welfare." The chief subjects of
tenement house regulation may be grouped under
three general classes: protection against fire and
means of escape in case of fire, light and ventila-
tion, and sanitary protection, the latter including
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water supply, water-closet accommodation and
overcrowding.

Fire Protection.— Protection against fire is

almost universal. Structural provisions directed

to this end are contained in the building laws of

all cities. In New York, Philadelphia, San
Francisco, Jersey City, Providence, Syracuse,

and Nashville, all tenements must have tire es-

capes. All tenements over two stories in height

must have fire escapes in Saint Louis. Baltimore,

Louisville. Minneapolis, Saint Paul, Denver, To-
ledo and Columbus. In Chicago, Cleveland, and
Cincinnati, this rule only applies to tenements

over three stories in height. In many cities tene-

ments must be fire-proof throughout when over a

certain height. In Philadelphia this is true of all

over four stories ; in Washington of those over

five stories; in New York, Buffalo, Louisville,

Minneapolis and Denver, of those over six

stories in height. In Boston the limit is 6s feet.

Light and Ventilation are protected by mini-

mum open spaces, and by a limitation of the per-

centage of a lot which can be occupied by a
building. In Philadelphia there must be open
spaces at the side or rear, equal to one fifth of

the lot area, and the minimum width of all

spaces is eight feet. In Buffalo, under the local

^r^
A typical floor plan of the ** dumb-bell " tenement, so

called, lawful up to 1901, all the interior rooms of
which are lighted and ventilated on a narrow air

shaft only 2' 4" in width; in which there is no
separate water-closet accommodations for the differ-

ent apartments and no bathing facilities.

law in force before the general State act of

1901 was passed, the minimum width of any
outer court was six feet in two-story buildings,

eight feet in three- and four-story buildings, and
one additional foot in width for each additional

story. The minimum interior court was eight

by ten. In Boston, a clear open space at the rear

must be left equal to one half the width of the

street on which the tenement fronts, and there

must be two open spaces at least 10 feet wide. In

some cities the required court area is expressed

in square feet, without regard to minimum
width or length, and increases proportion-

ately with the height of the building. This prin-

ciple is adopted in New York, where the mini-

mum width of exterior courts in buildings five

stories high is six feet on the lot line and twelve

feet between wings, and the minimum area of in-

terior courts on the lot line in buildings of the

same height is 12 by 24. These dimensions are

increased or decreased according as the building

is higher or lower. Tenement houses in New
York must have an open yard at least 12 feet

wide in the rear. The maximum percentage of

lot area which may be occupied by the building

differs, properly, according as the lot is an in-

terior or a corner lot. As respects interior lots,

this limitation in New York and Buffalo is 70
per cent ; in Boston 65 per cent ; in Pliiladelphia

80 per cent. The height of rooms is almost uni-

versally regulated, the minimum usually being
eight feet. The height of tenements is limited

in many cities. In New York it is limited to

one and one half times the width of the street on
which it faces.

Water Supply.— In New York water must be
furnished on each floor. In Philadelphia and
Buffalo, on each floor, for each set of rooms.
In Boston, Chicago, Jersey City and Kansas
City, in one or more places in the house or
yard. Water-closet accommodation is very gen-
erally prescribed. In Philadelphia, and in New
York under the new law of 1901, there must be
one for every apartment. Under the previous law
in New York, and at present in Chicago and
Detroit, there must be one for every two fam-
ilies. In other cities the unit is the number of
persons. It is 20 persons in Boston, Baltimore
and Denver ; 10 persons in Rochester.

Lazv Enforcement.— The enforcement of ten-

ement house law in American cities is usually

vested in existing city departments to which it is

most germane. These provisions, which relate

to the construction of new buildings and the

alteration of old ones, are naturally enforced
by a building department or by whatever part of

a city government has charge of the enforce-

ment of building regulations. Sanitary regu-

lations are, for a like reason, usually enforced

by a board of health or by whatever city officer

supervises the enforcement of health laws in

general. In the city of New York previous to

igci, the enforcement of such regulations was
divided between the Building Department, the

Health Department, the Fire Department and
the Police Department. Under such divided re-

sponsibility many of them were not enforced at

all, and the enforcement of others was extremely
lax. Moreover, the tenement house problem in

New York was an exceptionally large one. Of
its population of nearly 3,500,000, nearly 2,500,-

000, or more than two thirds, lived in tenement
houses as legally defined. Lender these circum-
stances the State Commission of 1900 recom-
mended the establishment of a separate tenement
house department in the city of New York. This

department was established under the new char-

ter of the city which went into operation in

1902, and centres in itself all the municipal du-

ties toward tenement houses and their inmates,

as such, which were previously divided among
the other city departments.

Model Tciienients.— The erection of model
tenements, so called, of large size, from mo-
tives primarily philanthropic, has been less fre-

quent in the United States than in Great Brit-

ain. The best known and earliest are the "Home
Buildings" and "Tower Buildings," which were
erected by Alfred T. White in IBrooklyn ; the

first named in 1879. The erection of these build-

ings, which have been financially successful from
the start, was an epoch in the cause of tene-

ment reform. It led indirectly to the tenement
house law of 1879. The most recent model tene-

ments are those of the City and Suburban
Homes Company, of New York, of which E.

R. L. Gould is president.

Great Britain.— The movement for housing

reform in Great Britain has had a somewhat
different direction from its American counter-

part. The evils there have been more largely

slum conditions than those resulting from tall

buildings and unventilated and unlighted rooms.

The particular evils of the tall tenement prac-

tically exist only in Edinburgh and Glasgow.

Consequently English and Scotch effort has been
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directed mainly toward the demolition of iinsani-

tary areas, and more recently, the erection of

municipal tenements by the city governments

themselves. These movements, at first local

and authorized under local acts, such as the

Glasgow Improvement Act of 1866, and the Liv-

erpool Sanitary Amendment Act of 1868, have

been made general by the Housing of the Work-
ing Classes Act of iSgo, and many slum areas

have been destroyed and municipal tenements

built in their place, notably in the cities of Lon-

don, Glasgow, Manchester, Liverpool and Edin-

burgh. Tenement house regulation in Great

Britain emphasizes the same general subjects

and follows the same lines as American regu-

lation. Limitations upon height are general, and
more drastic than in America. Such houses are

limited in London to 80 feet, without special

consent of the council, and may not exceed the

distance between the front wall of the building

and the opposite side of the street in streets less

than SO feet wide. In Edinbiirgh they are

limited to one and one quarter times the width

of the street ; in Liverpool and Glasgow to the

actual width of the street ; in Manchester to two
stories in streets of less than 30 feet in width
and to three stories in wider streets up to a

width of 36 feet. Tenement regulations on the

Continent usually form part of tlie general build-

ing regulations. The regulations for Paris and
Berlin are very elaborate, but proceed under the

same general lines as in Ejiglish and American
cities. In Berlin, houses fronting on the street

may only be as high as the width of the street.

In Paris a somewhat greater latitude is allowed

in this particular.

No American city has imitated the English
example of building municipal tenements, nor
has such action ever been seriously proposed.

Serious objections to any such extension of the

sphere of municipal activity would exist in any
American city. Moreover, municipal building

would discourage and restrict building by private

enterprise, which has proved sufficient to meet
the demand. The problem is too large for any
American city to deal with it successfully by
the use of any amount of public funds likely to

be put at its disposal for such purposes. Half-

way measures by preventing private enterprise

would only increase the evil which they sought

to remedy.
Bibliography.— De Forest and Veiller, 'The

Tenement House Problem' (1903) ; Gould, 'The
Housing of the Working People' (iSg.S^l ; Riis,

•How the Other Half Lives' (1890) ; 'The Bat-

tle with the Slum' (1899) ; 'First Report of the

New York Tenement House Department'
(904). Robert W. de Forest,

Tenement House Commissioner, New York.

TenerifFe, ten-er-if, the largest of the
Canary Islands. It is 60 miles long, 10 to 25
miles wide, and has an area of 782 square miles.

The coasts are precipitous, and the interior rises

in the volcanic Peak of Teneriffe, or Pico de
Teyde, to a height of 12,192 feet. This moun-
tain has been quiescent for two centuries. The
soil is very fertile, and produces dates, coco-
palms, fruit, grain, cotton, sugar, and grapes.

The chief town and the capital of the Canary
Islands is Santa Cruz de Tenerife, situated on
the northeastern coast. Pop. of the island

(1897) 128,337. See C.^NARY Islands.
Vol. 15 — 7

Teniers, tcn'yerz (Fr. tii-ne-ar), David,
THE Elder, Flemish artist: b. Antwerp 1582; d.

there 29 July 1649. Having studied under
Rubens, he went to Rome, and remained there
10 years. On his return to his native country
he occupied himself principally in the delineation

of fairs, shops, rustic sports, and drinking
parties, which he exhibited with such truth, hu-
mor, and originality, that he may be considered

the founder of a style of painting which his son
afterward brought to perfection. He also

painted some landscapes with scriptural or my-
thological figures in the foreground. A picture

from his hand was sold in 1886 for $2,275. His
'Dutch Kitchen' in the New York Metropolitan
Museum gives a fair example of his style. This
canvas is 45'2 by 39 inches and therefore much
larger than the majority of his pictures.

Teniers, David, the Younger (son of the

preceding), Flemish artist: b. Antwerp December
1610; d. Brussels 25 April 1690. He received his

early instruction in his art from his father, and
his style was improved by copying 200 pictures

in the gallery of Archduke Leopold Williani to

whom he had been appointed painter. This
copying degenerated into servile imitation, and
he produced such perfect facsimiles that they de-

ceived even connoisseurs, and he has been styled

the "Ape of Painting." Yet he had also a strong

vein of originality and his paintings of low life

in Flanders are excellent examples of genre.

Although refined in mind and manners and
patronized by such men as Prince John of Aus-
tria, son of the Emperor Charles V., he preferred

to immortalize by his brush the card table and
drinking party of boors, and was to the last the

enthusiastic painter of the pot-house, and the

guard-room with its rollicking soldiery. There
are at least 2,000 of his pictures at present in ex-

istence, six of them being hung in the New
York Metropolitan Museum of .Art, though none
of these latter excepting 'A Marriage Festival,'

can be called representative of the artist's style

and quality. Like Rubens, some of whose man-
ner he inherited from the teaching of his father,

a pupil of the former, he was a rapid executant

;

many of his works are mere sketches, others

elaborated with exquisite virtuosity. His touch

is light but sure, and his coloring exceptionally

fine, while for animation and power of expres-

sion 'he remains the first of Flemish genre paint-

ers. His works are highly prized and his 'Vil-

lage Fete' was sold in 1850 for $IS.7S0-

Consult: Rosenberg, 'Teniers der Jiingere.'

Ten'nantite, an isometric, metallic min-
eral, isomorphous with tetrahedrite. It is es-

sentially a copper sulph-arsenitc, ditifering from
tetrahedrite into which it passes by insensible

gradations, only in the preponderance of arsenic

instead of the antimony which distinguishes the

latter. Its color and streak are usually iron-

black; it often has a brilliant metallic lustre: its

hardness varies widely from 3 to 4.5 ; its specit'ic

gravity is also quite vLriable, 4.4 to 5.1. It occurs

in fine specimens in the mines of Cornwall, Eng-
land, in Bolivia and Colorado. When suffi-

ciently abundant it constitutes a valuable copper

ore.

Tennessee, tcn-e-se ("The 'Volunteer

State"). The State of Tennessee lies between lat.

35° and 36° 30' N. and Ion. 81° 37' and 90° 28'

"W. In shape it is rhomboidal. Its greatest
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length from east to west is 385 miles, and its

extreme width 109 miles. The longest straight

line that could be drawn in the State would

be from the northeastern corner of Johnson

County to the southwestern corner of Shelby

County, and would be nearly 500 miles long. The
area is 42,050 square miles, of which 300 are

covered by water, leaving a landed surface of

41,750 square miles. It is bounded on the north

by Kentucky and Virginia, on the east by North
Carolina, on the south by Georgia, Alabama and
Mississippi, and on the west by Arkansas and
Missouri, thus touching eight other States,

and, with the exception of Missouri, no other

State has so many States on its borders.

Topography.— Tennessee has eight well-de-

fined natural divisions: (i) On its eastern bor-

ders rises in great ridge-like masses and treeless

domes the main axis of the Appalachian chain,

the loftiest peaks of which attain an elevation

of 6,600 feet above the sea. Many beautiful

valleys and coves nestle amid this grand range

of mountains. This division is known as the

Unaka or Smoky Mountains, and has an area,

approximately, of 2,000 square miles. (2) Ad-
joining these mountains on the west is the

second natural division, called the Valley of East

Tennessee, which lies between the Unakas on
the southeast and the Cumberland Mountains
on the northwest. This valley has a fluted bot-

tom, made up of a succession of minor ridges

and valleys that resemble the long waves of a

stormy ocean that have been arrested and fixed

in stony firmness. Viewed from the mountains
on either side these minor ridges and valleys

melt into a common plain. This valley has
an area of 9,200 square miles, and is of great

agricultural value. It is the extension of Shen-
andoah Valley of Virginia. (3) Next in order,

going westward, is the Cumberland table-land

that rises in massive proportion 2,000 feet

above the sea and 1,000 feet above the

last mentioned division. It forms a bold
escarpment, on its eastern edge presenting a
formidable gray, rocky, cliff-lined rampart. Its

western edge is irregular and jagged, notched
and scalloped by re-entrant coves and valleys,

which are separated by finger-like spurs, point-

ing for the most part in a northwesterly direc-

tion. The area of this division is 5,100 square
miles. (4) Resting against the western edge
of the Cumberland table-land and extending to

the elevations bordering the Tennessee River in

its return across the State are the Highlands, or
Rimlands, having an average elevation of 900
feet above the sea. For the most part this divi-

sion is a flat plain furrowed by numerous ravines

and traversed by frequent streams. Its area is

9,300 square miles, and it surrounds, in an irreg-

ular circle, the next division. (5) In the centre

of these Highlands there is a depression or

Central Basin, elliptical in shape, resembling
the bed of a drained lake with an area of 5,450
square miles. It is the finest agricultural region

in the State, and is on an average 300 feet lower
than the Highlands that border it. (6) The
valley of the Tennessee River comes next on
the west. Its surface is broken and irregular,

and it stretches across the State from south to

north on both sides of the Tennessee River.

It has an average width of 12 miles and an
elevation of 350 feet. Its area is approximately
1,200 square miles. (7) The Plateau, or slope

of West Tennessee, constitutes the seventh nat-

ural division and differs from all the other

divisions mentioned in having but few hard
rocks, those occurring only in a narrow belt bor-

dering the Tennessee River. It is a great

plain sloping gradually toward the Mississippi

River. For the most part, the surface is gently

rolling, but sometimes furrowed with low valleys

bordering streams that flow in sluggish currents

to the Mississippi River. Its area is 8,850

square miles, with an average elevation of 500
feet. It abruptly terminates in a line of bluffs

that overlooks the great alluvial plain or bottom
lands of the Mississippi River next to be men-
tioned. (8) The Mississippi Bottoms constitute

the eighth and last of the natural divisions of

the State. It is a low, flat plain, studded with

lakes and clothed with dark forests. Much
of its area lies below the high water of the Mis-
sissippi River, and as a result there are many
swamps and marshes. The area of this divi-

sion is 950 square miles, and its elevation above
the sea is 300 feet. A very singular topographic

feature is Sequatchie Valley, an outlier of the

Valley of East Tennessee, which is a deep
trough extending in a northeasterly direction

from the south boundary of the State, dividing

the southern end of the Cumberland table-land

into two unequal arms, the more easterly being
known as Walden's Ridge. The valley has its

head about midway between the northern and
southern boundaries of the State, and is about
60 miles in length and from three to five miles

wide. It is enclosed by rocky walls, approxi-
mately 1,000 feet high. Through the centre

of the valley a beautiful stream flows, seemingly
upon a ridge, as all the strata, forming the floor

of the valley, dip tov.ard the mountain escarp-

ments on either side. Lookout Mountain is

a portion of the Cumberland table-land cut off

by the Tennessee River. It rises to the height

of 2,300 feet and is a striking picture in the

landscape around Chattanooga.
The following are some of the highest points

in the State :
,
Luftee Knob, on the North Caro-

lina line, 6,238 feet; Mount Guyot, 6,636 feet;

Mount Henry, 6,373; Roan Mountain (Cold
Spring), 6,132; High Knob. 6.306; Indian

Grave Gap, 4,288 ; Bear Wallow Mountain, 4,659.

The Bullhead group in Tennessee shows the fol-

lowing heights : Alount Le Conte, 6,612 ; Mount
Curtis, 6,568; Mount Safford, 6,535; Cross

Knobj 5,931 ; Master Knob, 6.013 feet. All these

elevations form a part of the great Smok-y or

Unaka Mountains, the principal range of the

Appalachian chain. They all, with few ex-

ceptions, are on or near the line that separates

Tennessee from North Carolina. There are a

few points on the eastern border of the Cumber-
land Range which rise above 3,000 feet, but

the western border averages a greater height than

the eastern, as the strata dip northeasterly, and

the coal seams that outcrop on the western

slope, 1,600 to 1,800 feet above the sea, often

disappear on the eastern slope beneath the

genera! surface. The Alleghany range of Penn-

sylvania and Virginia becomes the Cumberland
Table-land in Tennessee and the Sand Moun-
tain in Alabama. The Blue Ridge of Pennsyl-

vania, Virginia, and North Carolina takes the

name of Unaka or Smoky Mountains in Ten-

nessee. The Holston and the Clinch, the Cliil-

howee, and Lookout are a few among manv de-
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jached mountains in Tennessee. The long,

itraight valleys lying between the many parallel

ridges and overlooked by them, but open to the

northeast and southwest, are often rich, popu-
lous, and beautiful— centres of industry, intelli-

gence, and a diversified system of agriculture.

Taking the State altogether it will be seen that

the topography is greatly diversified by moun-
tains and valleys, hills and dales, rocky heights

and broad plateaus. The great elevations on
the east are offset by the low valley of the Mis-
sissippi River on the west. Betw-een these are
three great plateaus and two marvelously fruit-

ful valleys all differing in height, area, soils,

climate, and productions. It is indeed a State of

almost infinite variety in its natural features,

resembling tlie characteristic features of the eight

State* that border it, and all brought together as

if by way of contrast.

Hydrography.— The State is threaded with
streams that supply water for navigation and
for economic purposes. The Mississippi, the
Tennessee, and the Cumberland form the great
drainage basins of the State. The Tennessee and
Cumberland are tributaries of the Ohio River,
which in turn flows into the Mississippi, so that
all the streams which drain the State, with the
exception of a few insignificant streams that
flow through a small area next to the Georgia
line, find their way through the Mississippi River
into the Gulf of Mexico. Of all the streams
in the State, the Tennessee River and its afflu-

ents, the Holston, (he Clinch, the French
Broad, the Elk and Duck rivers may be con-
sidered the main arterial currents and with
their tributaries they drain over 40,000 square
miles, about 32,000 of which are in the
State of Tennessee. Rising in southwest-
ern Virginia and western North Carolina
the Tennessee River crosses the State twice
and furnishes to it 320 miles of navigable water.
It is by far the largest tributary of the Ohio,
and in the volume of water it may be considered
the principal stream. The Cumberland River is

remarkable for being navigable canal-like 518
miles out of a total length of 650, 315 miles
of which are in Tennessee and the remainder in

Kentucky. The Mississippi River supplies ap-
proximately to the State 200 miles of navigation.
The Holston, French Broad, Clinch, Elk, and
Duck rivers, all tributaries of the Tennessee,
are floatable in high tides for logs and flat-boats

for many miles, though rarely navigable for
steamboats. Obey's River and Caney Fork, trib-

utaries of the Cumberland and the Obion, Forked
Deer, and Hatchie, tributaries of the Mississippi
River, are navigable for 20 miles or more at
high tides. Tennessee has approximately 1,200
miles of navigable waters.

The Cumberland River, from an economic
point of view, is the most important stream
in the State. On it are situated the capital city
and numerous other towns that have a large
river trade. For eight months in the year from
five to eight steamboats are kept employed in
this trade, besides a large number of barges for
carrying lumber, staves, hoop-poles, and cross
ties. Improvements are now being made by the
general government that will extend tlic period
of navigation fully two months in the year. These
improvements consist of building locks and dams
and pooling tlie water so as to deepen it in
shallow places. When this work is finished the

great coal fields lying upon the river will be
developed and cheap coal will be supplied to the
many manufacturing towns along its banks.

Climate.— Teimessee has a double climate,
one resulting from elevation and the other from
latitude. Taking the lowest point on the Missis-
sippi River and comparing it with the highest
point of the Smoky or Unaka Mountains, it will
show a difference in elevation of over 6,000 feet.

This gives to that portion of the State lying
on the Mississippi River, the climate of the
Highlands of Louisiana, while the mountainous
region of the State has the climate of
Montreal, with this difference, however, that the
extremes of heat and cold are less, though
the mean temperature is the same. The
winters are milder and the summers cooler.
The flora bear out this statement, for there are
many trees sub-Alpine in character, on the ele-

vated mountains not seen farther south than
Nova Scotia. On the other hand many of tlie

plants in the Mississippi bottoms are tropical
in character. The mean temperature for the
State, deduced from approximate normals, the
result of observations running back from 18
to 30 years, is about 59° ; for the Eastern Divi-
sion, it is about 57° ; for the i\Iiddle Division,
about 60° and for the Western Division, about
61°. The mean annual temperature along a line
running east and west through the centre of the
State, is for the Unaka Range, 45° ; Valley of
East Tennessee, 58° ; Cumberland Table-land,
55° ; Highland Rim, 58° ; Centra! Basin, 60°

;

Plateau of West Tennessee, 61°; Mississippi
Bottoms, 62°. The difference amounts to 17°,

due mainly to elevation. The thermometer has
registered as low as from 10° to 15° below zero
five times in a period of 50 years and frequently
rises to 90° and 100° for a few days in summer.
The mean annual temperature of Tennessee is

that of some of the most delightful regions of
the globe. Its isotherms run through North
Carolina, Spain, the southern parts of France,
Italy, Greece, and Smyrna; cross the Caspian
Sea near its southern extremity; pass through
the tea-growing districts of China and the Japan
Islands, and re-enter the United States near
San Francisco. The variation in heat is not so
great in the European states mentioned as in
Tennessee. The summers of Tennessee are hot-
ter and the winters colder. For this reason the
orange, the olive, and the lemon do not mature
in Tennessee. For tlie growing of those plants
that require a high degree of heat, such as In-
dian corn, tobacco, cotton and melons, Tennessee
is well adapted, but the countries of the same
isotherms in Europe cannot produce them profit-
ably. The winters are usually cold enough in the
northern half of the State to secure" ice. A
]iicdian_ line drawn east and west tliroush the
State is the southern limit of domestic ice
houses. The average annual amount of precipi-
tation (including rain, hail, sleet, and melted
snow) for the Stale is about 50 inches and is

distributed as follows : January, s.o8 inches

;

February, 5.08 inches ; March, 5.61 inches ; April,
4.29 inches: May, 3.91 inches; June, 4.13 inches;
July, 4.61 inclies ; August. 3.56 inches ; Septem-
ber, 3.08 inclies ; October. 2.34 inches ; Novem-
ber, 3.76 inches : December, 3.82 inches.

Geology.— The geological formations of the
State are numerous and varied. Tliev embrace
almost every formation found in tlie United
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States from the ArchKan to tlie Quaternary.
Many of these formations are made up of rocky
strata or masses such as limestones, sandstones,
slates, gneisses, and other granitoid rocks. In
the western part of the State the materials form-
ing the strata are unconsolidated clays and
sands. The crystalline rocks of the Azoic age are
found in four small disconnected areas, lying on
the North Carolina line, the whole not embrac-
ing over 200 square miles. The Ocoee group and
the Chilhowee sandstones of the Potsdam period
of the Lower Silurian age make up, for the
most part, the Unaka Mountains. These groups
include heavy beds of conglomerates, sandstones,
clay slates, talcose, chloritic and roofing slates.

These are mountain-yielding formations. The
larger part of the surface of the valleys of East
Tennessee is formed by the outcrops of the
Knox dolomite limestones, including variegated
marbles, while the Knox sandstone forms the
intervenient ridges between the minor valleys.

The Knox shales make a valley-yielding forma-
tion, and_ many long beautiful and fertile valleys
have their origin from the weathering of these
shales. The Trenton rocks of the Lower Silurian
are abundant in East and Middle Tennessee and
occupy in the former two large belts southeast
of the middle line and many long narrow strips
making as many valleys northwest of the same
line. The strata in East Tennessee are much
tilted, folded and broken and there are numerous
faults, some of them bringing formations to-
gether of widely different ages. The Clinton
red-ore of the Upper Silurian age is thrown in
juxtaposition with the coal-bearing strata, great-
ly reducing the cost of assembling the materials
for the iron manufacturer. The Trenton rocks,
largely dolomite, marble and chert, form the
floor of Sequatchie Valley. In the Central basin
the Trenton limestones constitute the principal
rocks and they lie approximately horizontal.
Their disintegration forms the most fertile soils

in the State. The lower Heldcrberg rocks, like

the Niagara limestones, have their greatest de-
velopment on the borders of the Tennessee River.
The Devonian age is represented by the black
shale which outcrops in narrow lines in East
Tennessee, the Central basin and in the valley
of Tennessee. The rocks of the Lower Carboni-
ferous age rest upon the Devonian and are
found in the valley of East Tennessee and in the
Highland Rim. The barren group of silicious
rocks, the Saint Louis, or Coral limestone, and
the mountain limestone constitute the principal
rocks of this formation. The Carboniferous rocks
that carry the coal measures are confined to the
Cumberland Table-land. These consist of sand-
stones and shales with intercallated seams of
coal. The formations found in the western
division of the State, with the exception of a
narrow border of hard rocks lying on the
Tennessee River, are the Cretaceous, the Ter-
tiary, and the Quaternary of the Mesozoic and
Cenozoic eras. These form belts running north
and south of greater or less width, the most
easterly or the older formations dipping in suc-
cession under the others in going west. These
belts are made up of sands, rotten limestones,
loess, and alluvium. Artesian wells are com-
mon in these belts.

The Soils.— The soils, as may readily be
inferred from the great number of geological for-
mations in the State, are greatly diversified, and

run from loose sands to heavy clays with innu-
merable modifications, making soils adapted to
almost every variety of vegetable life. The lime-
stone and alluvia! soils are predominant, but
there is a large area of arenaceous soils on the
Cumberland Table-land and some granitic soils

in the counties adjoining the North Carolina
line. Portions of West Tennessee are covered
with a thick stratum of loess and alluvium, which
furnishes soils of the greatest fertility and dura-
bility. In Middle and East Tennessee the soils,

for the most part, are residual, tlieir quality and
constituent elements being determined by the
underlying rocks.

Forests.— But few States in North America
can show a greater variety of valuable timber
trees than Tennessee. Almost every tree to be
found in the United States grows in the State

;

and this is due partly to the great diversity of
soil, partly to the abundant rainfall and partly
to the great diiference in elevation which gives
a great variation in climatic influences. One
hundred and forty varieties of trees have been
collected in Tennessee.

Among the list of indigenous trees are four
varieties of ash, three of birch, two of beech, two
of magnolia, five of elm, two of fir, four of gum,
eight of hickory, four of locust, three of mul-
berry, three of maple, four of poplar, six of
pine, three of sycamore, fourteen of oak, three
of willow, two of walnut, besides many single

valuable kinds, such as red-cedar, chestnut, cy-
press, cotton wood (true poplar), pecan, linden,

spruce, chittem wood, dogwood, tiswood. Every
part of Tennessee was originally covered with
heavy forests in which many species were nearly
evenly distributed. The tulip tree (locally,

poplar), the white oak, red oak, hickory, gum,
black walnut, wild cherry, basswood, ash, elm,
and beech are interspersed with one another,
while cypress abounds in the swamps, and pine
on the Cumberland Table-land, and red cedar in

spots in the Central basin. The unimproved and
forest lands in the State amount to 16,474,050
acres.

Agriculture and Stock-raising.— Agriculture
is the leading industry in Tennessee. There were
59.8 per cent of its population engaged in this
occupation, in 1900, on 224,623 farms, embracing
20,342,058 acres, of which 10,245,950 acres were
improved. The average size of farms was 90.6
acres, of which 45.7 acres were improved. This
shows an increase in the number of farms in
ID years of 49,611 and a reduction in the size

of farms from 116 to 90.6 acres. There were
114,929 owners, 13,652 part owners, 62,792
share tenants and 28,348 cash tenants in 1900.
The value of farm property, including live-

stock, in l88g was $312,891,650, of which live-

stock was valued at $60,254,230. The value of
farm products was $55,194,181. In 1899 the value
of farm property was $341,222,055, of which live

stock was valued at $60,818,605. The value of
farm products was $106,166,140; not fed to live

stock, $87,7.^6.130.

The leading crops that are grown in Tennes-
see are Indian corn, wheat, tobacco, cotton, pea-
nuts, sorghum, oats, hay, fruits, and vegetables.
Much attention is given to the breeding of live-

stock. By the census of 1840 Tennessee out-
ranked all the States in the production ni Indian
corn ; in 18.W it took the first place in the pro-
duction of swine and in i860 in the production
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1889 1899

Corn, bu
Wheat, bu
Oats, bu
Tobacco, lbs

Cotton, bales. . .

.

Peanuts, bu
Hay, tons
Irisli potatoes, bu.
Sweet potatoes, bu
Peas, bu
Horses, number. .

Mules, number. .

.

Cattle, number. . .

Swine, number. .

.

Sheep, number. .

.

63,633,350
8,300,789
7,355,100

36.368,39s
190,579
523,088
630,417

2,738,459
1,973.025

of mules. As a stock-raising State, Tennessee largely converted into truck and fruit farms,

ranks high. It has been eminently successful in The peanut district is confined to Perry, Hick-
the breeding of all classes of live-stock. Its man, Humphreys, Benton, and Decatur coun-
horses have carried away honors on every race ties. The values of the principal crops for 1899
course in America and one of them won the were:
Derby in England. The highest premium Corn $28,059,508; wheat, $7,882,697; oats,

for the finest wool ever produced was won at the $887,940; barley, buckwheat and rye together,
World's Fair in London, in 1851, by a fleece from $84,342; sorghum cane and syrup, $647,129; to-

a Tennessee-bred sheep. The pacing, trotting, bacco, $2,748,495; peanuts, $392,648; peas,

and riding horses bred in the State command $767,840 ; hay and forage, $6,811,577 ; cotton fibre

the highest prices both in America and Eng- and seed, $9,166,688; vegetables, $5,146,592; or-
land. The best herds of Jerseys, short-horns, chard products, $1,479,915.
Devons, and Sussex cattle are found in .Middle Mining.— The coal measures cover 5,100
Tennessee. The mules of Tennessee bred from square miles and are coincident with the Cumber-
blooded marcs bring fancy prices. The value land Table-land. There are from two to six
of all poultry raised in 1899 was $4,282,740.: num- seams of workable coal, all bituminous or semi-
ber of eggs produced 31.807.990 dozens: value of bituminous. Much of the coal output is manu-
bees $486,536. The following table will show factured into coke. The number of coal mines
the quantity of the principal crops and the num- in operation in IO02 was 166 and the total pro-
ber of live-stock, as reported by the census, for duction of coal 4.232.032 short tons, valued at
the years mentioned: $5,278,921: coke, 555,188 tons, valued at $1,709,-

745 ; number of coke ovens 2,227. Three dis-

, tricts in the State produce iron ores: (l) The
^ggg^^ Eastern district embracing all the counties lying

at the western foot of the Unaka Mountains,

3.374.574 together with Knox and Sullivan counties; (2)
1,426,112 The Chattanooga district, embracing all the

^yi'i'q
counties lying at the eastern foot of the Cum-

623^37 berland Table-land and those in Sequatchie \'al-

19,534 ley; (3) The Western Iron Belt embracing the
^^5,617 counties lying on the Highland Rim east of the

23^374 Tennessee River, with Maury, Lawrence and
82,841 Lewis included, and Benton and Decatur coun-

ties on the western side of that stream. The
.......'. ores of the eastern district are magnetite, com-

pact red hematite and limonite ; in the Chatta-
nooga district the fossil or stratified Clinton
ores ; in the Western Iron Belt limonite mainly,

The value of miscellaneous vegetables for with small beds of red ores. Iron ores in work-
1899 was $3,339,132. The value of the forest able quantity are found in 44 counties in the

products which the farmers cut in connection State. The carbonate iron ores occur in a strati-

with their ordinary farming operations and not fied bed in Lawrence County, and in nodular
included in the lumbering operations, was for balls associated with the shales of the coal

1900, $5,086,624. The counties growing tobacco measures. There are three large furnaces in the

for foreign shipment lie in Middle and West eastern district ; nine in the Chattanooga district

Tennessee adjoining the Kentucky line. Mont- and nine in the Western iron district, making
gomery, Robertson, Stewart, Henry, and Weak- 21 in the State, all using coke as a fuel, with

ly counties produce the largest quantities. Some the exception of two in Stewart County that

tobacco for domestic consumption is grown in make cold blast charcoal iron exclusively. The
Greene, L^nicoi, Smith, Trousdale, Macon, Jack- amount of iron made in 1902 was 392,778 tons,

son, and Clay counties. Cotton is grown most The amount of iron ore mined 628,870 long tons,

largely in West Tennessee and especially in the Copper is found only in Polk County. The
counties of Fayette, Shelby, Hardeman, Hay- production for 1902 was 342,554 short tons of

wood, Henderson, Madison, McNairy, Lake; copper matte, valued at $541,235. The capacity

Lauderdale, Tipton, and Weakly. The counties of the copper furnaces is equal to 10,000,000

in Middle Tennessee growing the largest quail- pounds of ingot copper annually,

tities are Giles and Rutherford. .\t the World's The largest deposits of stratified phosphate
Fair, in London, in 1851, the medal for the finest rock in the world were discovered in "Tennessee
cotton was won by a citizen of Shelby County, in 1894. These cover an area of 75 square
The largest corn-growing counties are Gibson, miles and the phosphate rocks have a thickness
Obion, Carroll, Bedford, Giles, Lincoln, Maury, of from three to ten feet in portions of Maury,
Weakly, Williamson, and Wilson. The counties Hickman, Lewis, Sumner, and otlier adjoining
producing the largest quantity of wheat are counties. Much of the rock runs from 75 to 82
Obion, Williamson, and Maury, each of which per cent of phosphate of lime. There are 25
produces between 500.000 and 1,000,000 bushels, mines in operation. The production in 1902 was
Bedford also is classed among the wheat-grow- 454.078 long tons, valued at $i,,-?4i,i6i. The
ing counties. gray, the blue and the white arc different varie-

In the counties of West Tennessee, notably in ties found in different sections, the white not be-
Gibson, Crockett and Madison, truck-farming ing stratified.

has become very successful. Tomatoes, Irish po- Zinc ores are mined in Jeffer-son, Union, and
tatocs, strawberries, asparagus, apples, plums, Claiborne counties, and lead in Hradk-v ("ounlv.
peaches and pears are grown for the northern Fluor spar is mined in Smith, Trousdale, and
markets. The region around Humboldt has been Wilson counties; gold is found in Monroe

311.842
198,172
965,339

1,922,912
540,996

67,307.390
1 1,924,010
2.725,330

49,157,550
211,641
747.668
679,450

1,404,097
1,571.57s
760,663
328,535
228,976
997,839

1,976,984
499,277
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County; barytes in McMinn, Monroe and Lou-
don counties ; iron pyrite and manganese in

Carter County; lithographic stone in Putnam
County; hydraulic rock in Hardin, Wayne, and
Decatur counties ; roofing slates in the counties
lying at the foot of the Unaka Mountains, two
quarries being in operation

; potter's clay occurs
in half the counties of the State, and true kaolin

in Henry and Carter counties ; several diamonds
of purest water were found in Union County.
Mineral springs, embracing sulphur, soda, and
chalybeate abound in every part of the State.

Petroleum, in paying quantity, has been found
in Overton, Pickett, and Fentress counties. Red
variegated marble is found in nearly all the
counties in the Valley of East Tennessee, the
best varieties occurring in Hawkins, Jefiferson,

and Knox ; black marble is found in Washing-
ton, Greene, Sevier, McMinn, and Polk coun-
ties. Tennessee marble has been employed for

constructing many public buildings and for the
inside embellishment of many others, including
the Capitol and Library building in Washing-
ton City. There are 34 marble quarries,

the output of which, in 1902, was 369,550 cubic
feet, valued at $500,550. There are quarries of
building stone, of limestone, sandstone, and
cement rock of the aggregate value, in 1901, of
$35,000. There were mined in 1902 3,255 tons
of barytes, value $14,647; lead, 500 tons, value
$2,000; zinc blende 54 tons, value $1,620.

Manufactures.— Tennessee had, in igoo, 8,016
manufacturing establishments with a capital of
$71,814,038, employing 50,504 persons, with wages
aggregating $16,647,638. Grouping these estab-
lishments of the State, the figures in the follow-
ing table will show the numbers and capital em-
ployed above $1,000,000.

There are also manufactured, brooms, barrels,
candy, cotton-seed products, whiskey, foundry
products, ice, lime, mattresses, paints^ stoves,

wagons, and woodenware in considerable quan-
tities.

Capital

Lumber and its manufactures...
Iron and steel and their products
Textiles
Food and kindred products
Leather and its finished products
Chemicals and fertilizers and al-

lied products
Paper and printing
Vehicles for land transportation.
Clay, glass, and stone products. .

Tol^acco

$16,401,261
9,261,843
8,163,371
8,031,818
4,242,154

4,086,139
3.717,738
3.127.395
1,899,358
1,852,511

While the number of establishments has in-

creased, in a half century, less than three-fold,

the capital has increased nearly twelve-fold and
the products at about the ratio of the capital.

The number of employees has increased only

four-fold, but the value of the products for each

employee was, in 1850, $807; in 1900, $2,141.

Railroads.— The State has 3,291.38 miles of

railroads, excluding side tracks and double
tracks. The Nashville-Chattanooga and Saint

Louis Railway has 876.27 miles in the State

;

Louisville and Nashville, 528.01 ; Illinois Cen-
tral, 266.52; Southern Railroad, 553.41; Tennes-
see Central, 285.30; Kansas City, 34..34 ; Cincin-

nati, New Orleans and Texas Pacific, 137.43;

Atlanta, Knoxville & Northern, 108; Nashville

and Knoxville, 86.80; East Tennessee and
Western North Carolina, 31 ; Knoxville & Bris-
tol, 39.60; Chesapeake and Nashville, 26.31; Vir-
ginia & Southwestern, 53.70; Mobile & Ohio,
119.08; Knoxville and Ohio, 66 miles. (The
two roads last mentioned pay a privilege tax and
are not taxed ad valorem.) Two or three
other lines have a mileage of from 2 to 24
miles. This mileage does not include the elec-

tric lines, of which there are many, the principal
ones being in Nashville, Memphis, Chattanooga,
Knoxville and Clarksville, which connect sub-
urban villages.

Finances.—The bonded debt, interest-bearing,
of the State of Tennessee, in 1903, was
$15,031,300; $12,363,900 bearing 3 per cent;
$1,600,000 bearing 4'^ per cent; $400,000 bearing

4 per cent. Bonds held by charitable and educa-
tional institutions bear 5 and 6 per cent. The
value of railroad, telephone and telegraph prop-
erty is $60,753,644.00 as assessed for the years
1903-4. The assessed valuation of all other prop-
erty for the year 1903 was $351,762,769. The
State tax is 35 cents on the $100. Ten per cent
of the revenue of the State is placed each year
in the Sinking Fund for the purpose of retiring

bonds. One thousand dollars' worth of personal
property is exempt from taxation.

Banks and Banking Institutions.— There
were in the State on 9 Sept. 1903, 60 national
banks, with an aggregate capital of $7,345,000;
individual deposits, $31,095,603.12; surplus fund,

$1,975,599.57, and undivided profits, $1,481,042.31.
There were also 185 state banks, trust com-
panies, and real estate concerns having an aggre-
gate capital of $7,437,100; deposits, $32,525,611;
surplus and undivided profits, $1,948,129.43.

Education.— The permanent school fund of
the State invested in certificates of indebtedness
is $2,512,000 and yields an annual income of
$150,750. In addition to this a recent statute

gives to the public schools all money remaining
in the State Treasury on January 1st of each
year. This will average $250,000. Every county
in the State levies a supplemental tax, for the
support of schools, varying from 15 cents to

50 cents on the hundred dollars' worth of tax-
able property. In the public school system
there were in the country districts in 1903, 7,747
schools, of which 6,205 were for white pupils
and 1,542 for colored. There were also 163 city

public schools, supported mainly by municipal
taxation. The total number of teachers em-
ployed was 9,732, of which 7,777 were white
and 1,955 colored. The number of pupils en-
rolled in the public schools during the year
ending 30 June 1903 was 492,776, of which the
daily attendance was 342.631. Of these 274,300
were white and 68,331 were colored. The en-
tire scholastic population of the State, between
the ages of 6 and 21 years, was 776,041 ; whites,

583,562; colored, 192,479. The total receipts for
the year 1903 from all sources for public school
purposes and the amount on hand at the be-
ginning of the year were $3,026,653.54. The to-

tal amount expended for school purposes,

$2,159,444-30.

There are many institutions for higher educa--

tion. The principal ones for white students are:

The University of Tennessee, Knoxville, with an
endowment of $426,000, which is the amount
received from tlie funds appropriated by the

United States for agriculture and the mechanic
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arts; University of tlie Soiitln, Sewance (Epis-

copalian) ; The Pcabody Sclioo! for tcacliers,

sustained by an appropriation of $20,000 an-

nually from the State and by appropriations from

the Peabody Education fund ; Vanderbilt Uni-

versity, Nashville (Methodist) ; Burritt Col-

lege, Spencer (.Disciples) ; Cumberland Univer-

sity, Lebanon (Cumberland Presbyterians) ;

Hiwassee College (Methodist), Hiwassee;
Maryville College (Presbyterian), Maryville;

Milligan College (Disciples), Milligan; South-

western Baptist University, Jackson ; Bethel Col-

lege (Cumberland Presbyterian), McKenzie;
Southwestern Presbyterian University, Clarks-

ville: Washington College (Presbyterian), Sa-

lem ; King College (Presbyterian), Bristol ; Grant
University (Methodist), Athens; American Uni-

versity, Harriman ; Carson and Newman Col-

lege (Baptist), Jefiferson City; Greenville and
Tusculum College, Tusculum; Terrell College,

Decherd; Winchester Normal College, Win-
chester.

Watkins Institute for white boys is a night

school and liberally endowed by the munificence

of two former citizens of Nashville. There are
numerous high schools (white) for young la-

dies. In the city of Nashville are : Ward's
Seminary; Belmont, Boscobel, Mrs. Buford and
Saint Cecilia. In Memphis, Saint Mary's ; Mont-
gomery Bell, Nashville, is a high preparatory

school for boys well endowed, and is a part of
the University of Nashville now consolidated

with the Peabody Teachers' College. The num-
ber of white pupils attending these colleges and
high schools for the year 1903 was 5,692 ; num-
ber of instructors 505 ; number of volumes in

library 177,365. The higher institutions of learn-

ing for the colored population are : Fisk
University (Congregational), Roger Williams
University (Baptist) ; Walden University
(Northern Methodist), all located in Nashville.

Other institutions for the colored are, LeMoyne
Normal Institute, Memphis; Knoxville College
(colored), Knoxville. The number of colored
pupils in these colleges was 2,700; teachers 150;
volumes in library 21,774. The State appropriates
money in variable amounts for colored normal
scholarships, which is distributed to several col-

leges for the training of colored pupils. The
total number of pupils, white and colored, attend-
ing colleges and high schools in 1903 was 8,008;

number of teachers 644; number of volumes in
libraries, 199,139.

Religion.— The Methodist Episcopal Church
South is the strongest in churches, membership,
Sunday schools, and teachers of any de-
nomination in Tennessee. It has three con-
ferences, namely, Tennessee Conference, which
wholly lies in the State of Tennessee ; the Hol-
ston Conference, two thirds of which is in Ten-
nessee, and the Memphis Conference, two thirds
of which is in Tennessee. Basing the calculation

upon these facts, the Methodist Episcopal Church
South has in Tennessee, 143,818 members,
1,356 Sunday schools, 90,401 pupils. 9.544 teach-
ers. The number of charges, which include
from one to ten churches, is 401. The number
of societies, 1,584. and one university, Vander-
bilt, situated in Nashville, with an endowment
of $1,300,000.

The white Baptists have a membership of
130,801. 1,480 churches, 842 Sunday schools, and
48,448 pupils. The colored Baptists have 152

meeting houses, a membership of 5S,6lI, Sunday
schools, 312, number of pupils, I3,:29. The
Cumberland Presbyterians have 571 churches,
41,925 members, and 19,851 pupils in Sunday
schools. The Presbyterian Church in the
United States (Southern) has 197 churches in
the State of Tennessee, 98 ministers, 18,994 com-
municants, 175 Sunday schools, and 12,077
scholars. The Catholics have 40 churches, with
a membership of 30,000, and 3,937 young pupils
under Catholic care, one college, six academies
for girls, and two orphan asylums. The Episco-
palians have 90 churches, 6,731 communicants,
90 Sunday schools with 3,500 pupils, four
schools, and one university (white), one indus-
trial, and three day schools (colored). Value of
church property about $800,000. There are two
orphan asylums supported by the Church. The
Christians, or Disciples, have 585 churches and
a membership of 65.000. The Hebrews have nine
synagogues with about 1,000 members. There
are Sabbath schools connected with all the syna-
gogues.

The foregoing statistics of churches and Sun-
day schools are from official sources for the year
1903. The statistics for other churches in the
State are not so recent and the following are as
near accurate as can be obtained. The Metho-
dist Episcopal Church (North) has 549
churches, 42,873 members ; Primitive Baptist, 288
churches, 12,987 members ; African Methodist
Episcopal, 52 churches, 12,434 members ; Colored
Methodist Episcopal, 205 churches, 18,968 mem-
bers; Lutherans, 20 churches, 1,999 members;
Methodist Protestant, 37 churches, 2,889 mem-
bers ; Free Will Baptist. 35 churches, 2.S64 mem-
bers; Presbyterian Church (Northern) 72
churches, 4,399 members. There are no other
church organizations in the State that have as
many as 1,500 members. Among those having a
few members are, the Congregationalists, Dunk-
ards. Friends, Wesleyan Methodist, United
Presbyterian, Reformed Presbyterian, and
United Brethren of Christ, with a few scattering
churches of other denominations.

^
Charitable Institutions.— The charitable in-

stitutions supported by appropriations from the
State are three hospitals for the insane, one
near Jackson, one near Nashville, and a third
near Knoxville; the Tennessee Industrial School
near Nashville ; Tennessee School for the Blind,
in Nashville; School for the Deaf and Dumb,
in Knoxville; Confederate Soldiers' Home, in
Davidson County. There are numerous other
benevolent institutions, maintained by the volun-
tary contributions of individuals or by organized
societies, such as the Masonic Home near Nash-
ville, the Odd Fellows Orphans' Home at
Clarksville, Old Woman's Home in Nashville.
The County Asylum of Davidson County erected
at a cost of $300,000 and supported by the
county, is a noble benefaction for the care of
the indigent. There are several institutions sup-
ported by the various churches, and 89 asylums
supported by the counties.

Penal Institutions.— Tennessee expended be-
tween 1893 and 1897. $588,000 in building a state
prison near Nashville and a branch prison in
Morgan County, where 762 convicts, able-bodied
and serving for long terms, are employed in the
mining of coal. A portion of the money was
spent in buying coal land, about 11,000 acres. At
the mines there arc about 140 coke ovens, and all
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equipments for mining coal. There are 93 county
jails in the State.

Political Divisions.— Tennessee has 96 coun-
ties which are grouped into three civil or political

subdivisions : (
i ) East Tennessee that extends

from the North Carolina line to the centre of the
Cumberland Table-land and embraces the first and
second natural divisions and half of the third.

Its area is 13,112 square miles and it contains

34 counties. (2) Middle Tennessee extends
from the centre of the Cumberland Table-land
westvvardly to the Tennessee River and em-
braces the whole of the fourth and fifth natural

divisions and one half of the third and sixth,

It contains 18,126 square miles and has 41
counties. (3) West Tennessee extends from the

Tennessee River westwardly to the Mississippi

River and embraces the seventh and eighth nat-

ural divisions and one half of the sixth. It

contains 10,812 square miles and 21 counties.

There are 10 congressional districts in the State,

State Government.— The present State Con-
stitution was adopted in 1870, and among other

clauses not contained in the Constitutions of

1796 and 1834 was one inhibiting the State from
appropriating money for internal improvement.
The governor is elected for two years and re-

ceives a salary of $4,000 per annum. The state

house officials are : the secretary of state, sal-

ary $3,000; the comptroller, salary $3,975; the
treasurer, salary, $3.500 ; insurance commis-
sioner and building and loan inspector (con-

solidated with the treasurer's office), $1,500;

the attorney-general, $3,000; adjutant-general,

$1,800; secretary of the funding board, $1,500;
secretary of the board of health, $2,000; super-

intendent of public instruction, $2,000; State

librarian, $1,000; commissioner of agriculture,

$2,500; commissioner of labor, $1,800; superin-

tendent of the Capitol, $900 ; three prison com-
missioners, $2,500 each ; three railroad com-
missioners, $2,000 each ; and a board of pensions.

The supreme court consists of a chief justice

and four associate justices, $3,500 each. There
are 10 chancery courts and i of chancery ap-

peals; 16 circuit courts with criminal jurisdic-

tion and 3 criminal courts having criminal

jurisdiction only. An appropriation of $200,000

per annum is made for disabled soldiers, which is

distributed by the pension commissioners.

Population.— The native white persons of

native parentage, in 1890, numbered 1,283,481 ;

in 1900, 1.522,600. The percentage of white to

the whole population in 1880 was 75.6; colore'd

24.4 ; in 1900, white 76.2 per cent ; colored 23.8

per cent. The percentage of persons born in the

United States was 99.1 per cent ; born in for-

eign lands .9 per cent. The urban population

in 1890 was 202,337; in 1900, 269.918. There
were born in Tennessee, living in other

States, in 1900, 566,405. Of the 104 incorpor-

ated towns in Tennessee, reported in the cen-

sus of 1900, Memphis had a population of

102,320; Nashville, the capital, 80,865; Knox-
ville, 32,637; Chattanooga, 30,154. There were

23 other towns having a population between
2,000 and 15,000, Jackson, Clarksville, and Co-
lumbia being the largest.

History.— In 1754 a small colony from North
Carolina settled in the territory of what is now
Tennessee, but it was soon driven out by the In-

dians. Three years afterward there was an-
other settlement at Fort Loudon, on the Little

Tennessee River, 30 miles from Knoxville. In
1760, the Indians captured the fort and the

whites surrendered on condition that they be
allowed to return to North Carolina, but they
were butchered the second day. After the treaty

of peace was made between England and France,
in 1763, the restless spirit of adventure led many
from North Carolina and Virginia to return to

the district, about which there was a charm they
could not resist. Settlements were made on the
Watauga and Holston rivers in 1769, 1771, and
1772, called the Watauga Association. The set-

tlers composing this association were the found-
ers of the commonwealth of Tennessee, and as

early as 1772 they decided to establish some
kind of government for the protection of the

colony and to dispense justice among themselves.

John Sevier and James Robertson were the

leaders. They were the first men of American
birth, says Roosevelt, to establish a free and in-

dependent community on the continent. Accord-
ing to him, they outlined, in advance, the nation's

work; they tamed the rugged and shaggy wil-

derness ; they bade defiance to all foes, and sue-
-j

cessfully solved the difficult problem of

self-government. In 1776 the territory was repre-

sented in the Colonial Assembly of North Caro-
lina and the region was officially called the

District of Washington, the first spot in America
named in honor of Washington. In 1777 Wash-
ington District became Washington County and
embraced the whole of the present State of

Tennessee. In 1784 the State of Franklin was
formed by the discontented settlers and it main-
tained its organization until 1788, with John
Sevier as governor, when it was dissolved and
the jurisdiction of North Carolina was again
acknowledged and re-established. North Caro-
lina ceded the territory of what is now Tennes-
see, to the General Government 25 Feb. 1790, and
it was accepted by Congress April 2. The region

embraced in the cession was called "The Terri-

tory of the United States South of the River
Ohio." William Blount was appointed by Pres-
ident Washington, governor of this territory,

8 June 1790. On i June 1796 Tennessee was
admitted into the Union and was the first State

carved out of territory belonging to the United
States. Vermont and Kentucky had been pre-

viously admitted, but the territory, from which
they were formed^ belonged to States and not to

the General Govenunent. The Watauga colon-

ists took an active part in the Revolutionary
War, and with other mountaineers won a bril-

liant victory at King's Mountain, South Caro-
lina, within one and a half miles of the North
Carolina line, 7 Oct. 1780, destroying the left wing
of Cornwallis' army, which was the turning of

the tide in favor of the colonies. Another set-

tlement west of the Alleghany Mountains was
established in 1780, on the Cumberland River
where Nashville now stands. James Robertson
who had spent 10 years in the Watauga settle-

ment, was the prime mover in the Cumberland
settlements. For many years the colonists at

this new settlement endured the greatest priva-

tions and were subjected to ceaseless perils from
the warlike tribes of Indians that surrounded
them. It has been well said that their remote
inland position exempted them from much of

the malign influence of the emissaries of Eng-
land and France during the Revolutionary period,

but their exposure to Spanish and Indian jeal-
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ousy and hatred, combined, was greater than that

endured by any other portion of the country.

In 1784 there were but four counties in the ter-

ritory now embraced in the State of Tennessee,
Wasliington, Sullivan, and Greene, which be-

longed to the Watauga settlement, and Davidson
County, the only one west of the Cumberland
Mountains. It was organized in 1783.

Tennessee soldiers have always taken a
prominent part in every war since the State was
admitted into the Union. In the second war
with Great Britain, Tennessee furnished 27,833
soldiers. Under Gen. Jackson, Tennesseeans
waged a successful war against the Creek In-
dians who were punished severely for the great
massacre they committed at Fort Mims. The
same soldiers under the same general captured
Florida and won the most complete land vic-

tory over the British, at New Orleans, 8 January
1815, ever recorded in history, destroying the
army of Pakenham that was composed of vet-
erans of the Napoleonic wars. They bore an ac-

tive part in the Seminole War, in 1836. In 1847
the volunteers of Tennessee in the war with
Mexico, won, by their valor and endurance, im-
perishable honors at Vera Cruz and Chapultepec.
Though the requisition on Tennessee by the War
Department called for three regiments, number-
ing in all 2,800 men, yet 30,000 volunteers ten-
dered their services, and in doing this, won for
Tennessee the name of "The Volunteer State.**

Tennessee seceded from the Union 8 June 1861,

and Acts were passed by the Legislature to
raise and equip 5S,ooo men and an appropriation
of $5,000,000 was made for its defense. The
State was divided against itself. The eastern
portion favored the adhesion to the Union and
the middle and western portions sympathized
with the Southern Confederacy. The provisional
army of Tennessee was transferred to the Con-
federacy, 31 July 1861. After this, Tennessee be-
came the battleground of the Civil War ; 454
engagements, skirmishes, etc., took place on its

soil. Among the most notable battles were Fort
Pillow, Fort Henry, Fort Donelson, Shiloh, Mur-
freesboro, Chickamauga, Chattanooga, Lookout
Mountain, Missionary Ridge, Franklin, and
Nashville. The greatest battle of the West was
that fought on the soil of Georgia and Tennessee
at Chickamauga. On the part of the Confeder-
ates, the main body was composed of the flower
of the Tennessee troops who fought desper-
ately with the hope of recovering their homes.

Tennessee furnished during the Civil War,
115,000 troops to the Confederate government,
and 31,092 to the Federal government, besides
20,000 negro soldiers that were credited, in part,
to many other States. During the recent Span-
ish War, Tennessee responded readily to the
call of the President and supplied its quota of
troops. Slavery was abolished in the State, by
vote, on 22 Feb. 1865. In the Civil Depart-
ment of the General Government, Tennessee has
made an enviable record. It has furnished three
Presidents— .Andrew Jackson, James K. Polk,
and Andrew Johnson; two justices of the Su-
preme Court. John Catron and Howell E. Jack-
son

; two Speakers of the House of Representa-
tives, John Bell and James K. Polk; 11 cabinet
officers, Geo. W. Campbell, secretary of the
treasury, John H. Eaton, and John Bell, secre-
taries of war ; Felix Grundy, attorney-general

;

Cave Johnson, Aaron V. Brown, David M. Key,

and Horace Maynard, postmasters-general. It
has also furnished two ministers to Russia, two
to Turkey, two to Chile, one to Spain, one to
Prussia, one to Brazil, one to Bolivia, and one
to Venezuela, besides a governor-general to the
Philippine Islands, Luke E. Wright. Tennessee
has had three constitutional conventions, one in
1796, presided over by William Blount, territor-
ial governor; one in 1834, presided over by Wm.
B. Carter; one in 1870, presided over by John
Calvin Brown.

Tennesseeans have always been distinguished
for their breadth of views and tolerance of opin-
ions. They are brave, patriotic, self-reliant,
energetic, public-spirited and law-abiding, and
they sympathize with learning and progressive
thought. A State that has nurtured a Jackson, a
Houston, a Farragut and a Forrest, may well
boast of its ideals. The first abolition paper in
the United States was published in Tennessee.
It was the last State that seceded in the Civil
War and only did so when called upon to turn
its arms against its kindred. The opinions of
North and South, like the productions, overlap
and commingle in Tennessee. The conservatism
of its citizens is ingrained, strong, decided and
permanent. There have been one territorial,
one military, and 27 State governors.

5/6/jog;u/j/iy.— Roosevelt, <The Winning of
the West); Safford, 'Geology of Tennessee';
Killebrew, 'The Resources of Tennessee* ; His-
tories of Tennessee by Haywood, Phelan, Gar-
rett and Goodpasture, and McGee ; Porter, 'The
Military History of Tennessee' ; Ramsey, 'An-
nals of Tennessee'

; Safford and Killebrew, 'Ge-
ology of Tennessee' ; Mineral Resources by the
Geological Survey of the United States ; Clayton,
'History of Davidson County' ; Allison, 'Statis-
tical and Historical Map' ; Safford and Kille-
brew, 'Geological Map of Tennessee' ; Parton,
'Life of Andrew Jackson'; Official Publications
of the State of Tennessee.

J. B. Killebrew, A.M., Ph.D.,
Author: Commissioner of Agriculture, Statistics
and Mines. State of Tennessee, 1871-1881.

Tennessee, a river formed by the Holston
from Virginia and the French Broad from North
Carolina, which unite near Knoxville, Tenn. It
flows southwest, entering Alabama in the north-
eastern part of the State, and continuing south-
west to the centre of Marshall County, where it

turns northwest and flows across the northern
part of Alabama, re-entering Tennessee in
Hardin County. From here the course of the
river is nearly due north across the State of
Tennessee and the western part of Kentucky, to
the Ohio River, which it enters at Paducah, Ky.
The length of the river is about 800 miles ; from
the source of the Holston to the mouth of the
Tennessee is about 1,200 miles. It is navigable,
without artificial aid, to Florence, in Lauderdale
County, Ala., a distance of 280 miles from Pa-
ducah. Just above Florence are the Muscle
Shoals, about 20 miles long, which are navigable
for about one month in the spring. A canal has
been built to overcome this obstruction to naviga-
tion. Above the Shoals, the river is navigable for
light-draft steamers nearly all the year. The
navigable waters of the upper course of the river,
together with the Holston, are about 9,^0 miles.
The Tennessee is the largest tributary of the
Ohio River. It enters the Ohio 10 miles from
the mouth of the Cumberland River.
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Tennessee, Army of the, one of the divi-
sions of the Federal Army in the Civil War.
After the battle of Shiloh (q.v.) it was com-
manded by Gen. Halleck, and later by Grant,
Sherman and others.

Tennessee, University of, the State Uni-
versity located at Knoxville, Tenn. It was es-
tablished in 1/94 as Blount College, a non-sec-
tarian institution, and was incorporated by the
first general assembly of the territory southwest
of the Ohio ; in 1807 the name was changed to
East Tennessee College, and in 1809 to East
Tennessee University. In i86g the State legis-
lature gave to the University the control of the
Congressional land grant of 1862; in 1879 it was
further recognized as a State institution by an
act connecting it with the public schools of the
State; and in that year its name was changed
to the University of Tennessee. The board of
trustees consists of 30 members nominated by the
board and elected by the legislature for life, from
each Congressional district ; the governor, the
secretary of state and superintendent of public
instruction are members ex ofUcio. The Univer-
sity is coeducational. It comprises the College of
Agriculture and Mechanic Arts and the Univer-
sity Department; the former includes (i) the
Agricultural

_
Department with a four years'

course in agriculture, animal husbandry, dairying,
horticulture and forestry, meteorology and gen-
eral sciences; (2) the Engineering Department
with four years' courses in mechanical, civil, and
electrical engineering and chemistry; (3) the
Literary Department with courses in languages
and literature, general sciences, history and po-
litical economy; (4) the Department of Educa-
tion with courses in pedagogy and methods of
teaching English, history, manual training and
other special subjects; (5) an Industrial De-
partment in Knoxville College for colored stu-
dents, with courses in agriculture, carpentering,
printing, brick-making, sewing, cooking, and
electrical work. The university includes (i) the
Academic Department and Department of Edu-
cation, with two-year graduate courses leading
to the degrees of A.M. and M.S., and profes-
sional courses leading to the degrees of mechan-
ical engineer, electrical engineer, and civil engi-
neer; (2) the Department of Law, with a two
years' professional course leading to the degree of
LL.B. ; (3) the Department of Medicine, with a
four years' course leading to the degree of M.D.

;

(4) the Department of Dentistry, with a course
leading to the degrees of D.D.S. The last two
departments are located at Nashville, Tenn. The
Literary Department confers the degree of A.B.
for the completion of a course including the full
course in Latin or Greek; for other courses the
degree of B.S. is conferred: the Agricultural
Department and the Engineering Department
confer the degree of B.S. in agricultural science,
in civil engineering, in mechanical engineering,
etc. Stiidents in the Department of Education
are admitted to courses in the other college de-
partments and on the completion of a four years'
course receive the degree of A.B. or B.S., ac-
cording as they do or do not complete Latin or
Greek. Military science and drill are a part
of the curriculum and are required of the men
students in the Freshmen and Sophomore classes.
In 1902 a teachers' summer school was opened
on the university grounds with the cooperation
of the university authorities. (See Summer
School of the South.) Short winter courses

are given in the Agricultural Department; and
this department organizes farmers' institutes
throughout the State ; the State agricultural ex-_
perirnent station is also connected with the uni-
versity. The campus proper contains T,y acres
and the university farm contains 105 acres; ir

1904 there were 16 buildings including dormi-
tories on the campus. The productive funds it

1904 amounted to $425,000; the annual income tc

$104,216; the library contained I7,boo volumes
The students numbered 756, and the faculty 120

Tenniel, ten-nel'. Sir John, English artist
b. London 1820. He received no regular an
training. In 1845 he was selected by open com-
petition to paint a fresco in the Houses of Par-
liament at Westminster, but he is better known
as a book-illustrator and a cartoonist in 'Punch,'
on whose staff he worked during the 50 years
1851-1901. His cartoons are unique as contribu-
tions to a comic paper, being of classic severity in

line and expression and often tinged with
tragic seriousness of meaning which exhibits
their author as not only a great caricaturist but
also a great painter. Yet nothing can be more
powerful than the political satire which charac-
terizes the majority of them, a satire whose
geniality neither deadens the life nor blunts the
point of their irresistible humor.

Tennis. See Lawn Tennis ; Rackets.

Tennyson, Alfred, Lord, English poet: b.

Somersby, Lincolnshire, 6 Aug. 1809; d. Aid-
worth, near Haslemere, on the border of Sussex
and Surrey, 6 Oct. 1892. His boyhood was
passed at his father's country rectory, in an at-

mosphere that was full of poetry and music ; and
at a very early age he began to try his wings in

verse. Some of his youthful efforts were pub-
lished in partnership with his elder brother
Charles, in 1827, in a volume entitled 'Poems by
Two Brothers.' Two years later he entered
Trinity College, Cambridge, and became a mem-
ber of an intimate society called 'The Apostles,'
which included some of the most brilliant young
men in England. Among them was Arthur
Henry Hallam, the closest friend of Tennyson.
In 1829 he won the Chancellor's Medal with a
poem in blank-verse called 'Timbuctoo' ; and in

the following year he published 'Poems, Chiefly
Lyrical,' a slender volume of new and delicate

melodies. Soon after his father's death in 1831,
he left college without taking his degree : and
for the 60 years that followed he gave himself
to a poet's life with a clear resolution which
never wavered.

His volume of poems published in 1832 marked
a distinct growth in strength and skill. It was but
a tiny book; but there was a quality in it which
more than balanced the lack of quantity. 'The
Lady of Shalott,' 'Oinone,' 'The Lotos-Eaters,'
'The Palace of Art,' and <A Dream of Fair
Women,' revealed the presence of a true dreamer
of dreams, gifted with the magic which trans-

lates visions into music. 'The Miller's Daugh-
ter.' 'The May Queen,' and 'New Year's Eve,'
showed the touch of one who felt the charm
of English rural scenery and common life with
a sentiment so fresh and pure and deep that he
might soon be able to lay his hand upon the very
heart of the people.

But before this highest potency of the poet's

gift could come to Tennyson, there was need of
a baptism of conflict and sorrow, to purify him
from the mere love of art for art's sake, to save
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him from becoming an over-dainty weaver of

excjiiisite verse, and to consecrate his genius to

the severe and noble service of humanity and
truth. This liberating and uplifting experience

was enfolded in the profound grief which fell

upon him in Arthur Hallam's sudden death at

Vienna, in 1833. How deeply this irretrievable

loss shook the poet's heart, how closely and how
strenuously it forced him to face the mystery
and the meaning of life in lonely spiritual

wrestling, was fully disclosed, after 17 years, in

the famous elegy, 'In Memoriam.* But the

traces of the conflict and some of its fine results

were seen even earlier, in the two volumes of
'Poems' which appeared in 1842, as the fruitage

of a decade of silence. 'Ulysses,* 'Morte
d'Arthur,' <St. Simeon Stylites,' 'Dora,'
'Locksley Hall,' 'A Vision of Sin,' 'The Two
Voices,* and that immortal lyric, 'Break, Break,
Break,' were not the work of

" An idle singer of an empty day."

A new soul had entered into his poetry. His
Muse had been born again, from above. He
took his place with the master-minstrels who
sing with a full voice out of a full heart, not for

a coterie, but for the age and for the race.

It was the recognition that Tennyson really

belonged to this higher class of poets,— a recog-
nition which at first was confined to a clear-

sighted circle, but spread by degrees to the wider
reading public,— that prepared an expectant
audience for his first long poem, 'The Princess,*

which appeared in 1847. The subject was the
eternal "woman question,'* treated in the form of
an epic, half heroic and half humorous ; the story

of a king's daughter who sought to emancipate
(and even to separate) her sex from man, by
founding a wonderful woman's college, but was
conquered at last, (or at least modified,) by the

love of an amorous, chivalrous, dreamy prince,

who wooed and married her. The blank verse
in which the tale is told has great beauty, though
it is often too ornate. The conclusion of the

poem is a superb tribute to the honor of "das
ewig weibliche." But the little interludes of
song which are scattered through the epic shine

as the chief jewels in a setting which is not all

of pure gold.

In 1850 the long-delayed and nobly-labored
elegy on the death of Hallam was given to the

world. It is hardly too much to say that 'In
Memoriam* stands out, in present vision, as the
most illustrious poem of the 19th century. Cer-
tainly it has been the most frequently translated,

the most widely quoted, and the most deeply
loved. It is far more than a splendid monument to

the memory of a friend. It is an utterance of the
imperishable hopes and aspirations of the human
soul passing through the valley of the shadow of
death. It is a unique group of lyrics, finished

with an exquisite artist's care, which is only
surpassed by the intense and steady passion
which fuses them into a single poem. It is the
English classic on the love of immortality and
the immortality of love.

In the same year with the appearance of this

poem happened the two most important events
of Tennyson's career. He was married in June
to Miss Emily Sellwood, a lady of rare and
beautiful endowments, who proved herself
through a long life of unselfish devotion the true
partner of a poet's existence. And he was ap-

pointed in November to succeed Wordsworth as
poet laureate.

His first official poem was the stately 'Ode
on the Death of the Duke of Wellington,* in
1853. The majestic march of the verse, its

freedom, its organ-toned music, its patriotic
vigor, and the lofty solemnity with which it

closes, give it a higher place than can be claimed
for any other poetical production of an English
laureate for a public occasion. 'The Charge of
the Light Brigade,' written in 1854, was a trum-
pet-note that rang through England and echoed
around the world.

'Maud' was published in 185s. It is a lyrical
monodrama, in which the hero, a sensitive and
morbid man, with a hereditary tendency to mad-
ness, tells the story of his redemption from mis-
anthropy and despair by the power of a pure
love, unhappy but victorious. The variety of the
metrical forms in this poem, the passionate ten-
derness of the love songs, the beautiful truth of
the descriptive passages, and the intense person-
ality of its spirit, give it a singular charm, which
is felt most deeply perhaps by those who are
young and in love. Tennyson himself said to
me, "I think 'Maud* is one of my mo,st original
poems.'*

In 1859 began the publication of the epical
sequence called the 'Idylls of the King*; the
largest, and in some respects the most important,
of the works of Tennyson. The first group con-
tained 'Enid,' 'Vivien,* 'Elaine,' and 'Guin-
evere.* The second group appeared in 1870,
and consisted of 'The Coming of Arthur,* 'The
Holy Grail,* 'Pelleas and Ettare,* and 'The
Passing of Arthur.' In 1872 'Gareth and
Lynette' and 'The Last Tournament' were pub-
lished ; and in 1885 'Balin and Balan* was
printed in the volume entitled 'Tiresias and
Other Poems.' The division of 'Enid* into two
parts — 'The Marriage of Geraint* and 'Geraint
and Enid* — makes the epic, as it now stands,
consist of 12 idylls. Each of these clothes an
ancient legend from the Arthurian Cycle in the
richest and most harmonious of modern blank
verse. The idylls are so far independent that
any one of them might stand alone as a complete
poem. But there is a connecting thread running
tlirough them all in the threefold love-story of
Arthur, Guinevere, and Lancelot, ami in the his-
tory of the Round Table. The underlying motive
of the whole series is to shadow forth the war of
Sense against Soul. The idylls are to be inter-
preted therefore as movements in a symphony,
the theme of which is the rightful royalty of
man's spiritual nature, seeking to establish itself

in a settled rcigii of law, and constantly oppo.sed
by the disorderly and disintegrating elements of
humanity. In 'The Coming of Arthur' it is

doubt that threatens the kingdom; in 'Gareth
and Lynette* the conflict is with false ambition;
in 'The Marriage of Geraint,* with pride; in

'Geraint and Enid,* with jealousy; in 'Balin
and Balan,* with suspicion; in 'Merlin and
Vivien,' with lust; in 'The Holy Grail,* w-ith

superstition ; until at last the poison of unlawful
love has crept through all the court, and .'\rthur's

Round Table is dissolved in ruin,— but not with-
out a vision of peace for the king who has kept
his soul unstained, and a dim promise of new
hope for some future age, when he shall return
to bloodless victory.

Tennyson has not allowed the ethical purpose
of these poems to confuse their interest or bedim
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their beauty. They are not in any sense an alle-

gory. The tales of love and knight-errantry, of

tournament and battle and quest, are vividly told

in the true romantic spirit, lighting up the olden

story with the thoughts and feelings of to-day.

There is perhaps a touch of over-elaborateness

in the style; but after all the figures stand out
as distinctly as they ought to do in such a large
tapestry. In the finer idylls, like 'Guinevere'
and 'The Passing of Arthur,' the blank verse

moves with a grandeur and dignity, a broad,
measured, fluent harmony, unrivaled in England
since Milton's organ voice was stilled.

The rest of Tennyson's poetical work in-

cludes his dramas,— 'Queen Mary,' 'Harold,'
'Becket,' 'The Cup and the Falcon,' and a few
others,— and several volumes of miscellaneous
poems: 'Enoch Arden' (1864), 'The Lover's
Tale' (1879), 'Ballads' (1880), 'Tiresias'

(1885), 'Lockslev Hall Sixty Years After'

(1886), 'Demeter'' (i88g), and 'The Death of
CEnone,' published posthumously in i8g2. The
great age to which his life was prolonged, the
unswerving fidelity with which he devoted him-
self to the sole pursuit of his chosen art. the

freshness of spirit which made him delight in

labor to the very last, and the fine versatility

of mind with which he turned from one field of
production to another,— brought it to pass that
both in amount and in variety of work, Tenny-
son stands in the front rank of English poets. I

can think of but two— Shakespeare and Robert
Browning— who produced more.

In 1883 a title of nobility was offered to
Tennyson through Mr. Gladstone. This honor,
which he had declined at least once before, he
now accepted ; and in January 1884 he was
admitted (we can hardly say elevated) to the
peerage,— taking his title. Baron of Aldworth
and Farringford, from his two country houses,
in Sussex and in the Isle of Wight.

It would be difficult, of course, to characterize
the style and estimate the value of such a varied
and fertile poet in a brief essay. But there are
certain qualities in the poetry of Tennyson which
are unmistakable and vital.

1. His diction is singularly lucid, smooth, and
melodious. He avoids sharp and strident effects.

Not only in his choice of metres, but also in his

choice of words and cadences, we feel a musical
influence controlling his verse. Sometimes this

results in a loss of force or definiteness. But it

makes his poetry, whether in the long swinging
lines of 'Locksley Hall,' or in the brief simple
measures of the shorter songs, eminently read-
able. Any one who recites it aloud will find

how natural it is to fall, as Tennyson always did,

into a rhythmical tone, almost like chanting.
This close relation of his poetry to music may
be felt also in the quality of subtle suggestive-
ness, of intimate and indefinable charm, which
makes his brief lyrics as perfect as anytliing

of their kind in the world's literature. He has
the power of expressing the vague, delicate, yet
potent emotions, the feelings that belong to the
twilight of the heart, where the glow of love
and the shadow of regret are mingled, in verbal
melodies as simple and as magical as the chime
of far-off bells, or the echoes of a bugle-call
dying among the hills.

2. He has an extraordinary truthfulness and
delicacy of touch in natural description. This
appears equally in minute, pre-Raphaelite work,
where he speaks of the color of the buds on

different trees in early spring, or of the way
in which a wave-crest is reflected in the smooth
hollow before it breaks ; and in wide, vague land-
scapes, where he renders the turbulence of the
coming storm, or the still glory of an autumnal
morning, in a few broad lines. Add to this the
quality of blending and interfusing all his epi-

thets and descriptions with the sentiment of the
poem, so that they do not distract the feeling

but enhance and deepen it, and you have one of
the traits by which the poetry of Tennyson is

most easily distinguished.

3. His range of imaginative sympathy, as
shown in his ballads and character pieces, is very
wide ; but it moves for the most part along
natural and normal rather than strange and
eccentric lines. His dramatic lyrics differ in this

respect from those of Browning. Tennyson ex-
presses the feeling of the philosopher in 'Lucre-
tius,' of the peasant in 'Rizpah,' of the child
in 'The Children's Hospital,' of the old sea-
fighter in 'The Revenge,' of the intellectual

adventurer in 'L'lysses,' in order to bring out
in each, not that which is exceptional and rare,

but that which is most deeply human and
typical.

4. His work reflects with singular fidelity

the scientific and social movements of the age.
The discoveries and inventions of modern times
are translated into poetic language, and turned
to poetic use. In his verse the earth moves, the
planets are molded of star-dust, and the mystery
of an unfinished creation is still in evolution. It

is possible, often, to assign dates to his poems
by an allusion to some newly-seen moon or
comet, or some critical event in the social history
of mankind. It is true tliat he mistrusts many of
the new devices to bring in the millennium. He
takes a dark view of some of the elements of
19th-century civilization. But still he feels the
forward movement of the world ; and his poetry
mirrors truly the spirit of modern optimism,— with shadows.

5. As in its form, so in its spirit, the verse
of Tennyson expresses a constant and controlling
sense of law and order. He is in the opposite
camp from the poets of revolt. Harmony is

essential to his conception of beauty. His patri-

otism is sober, steadfast, thoughtful, law-abiding.
His love moves within the bounds of order, pur-
ity, and reverence. His conception of power is

never akin to blind force, but carries within
itself the higher elements of intelligence and
voluntary restraint.

Self-reverence, self-knowledge, self-control,

—

These three alone lead life to sovereign power.

6. The poetry of Tennyson is pervaded by a
profoundly religious spirit. His view of the
world— his view even of the smallest flower
that blossoms in the world— is illuminated
through and through by his faith in the Divine
presence and goodness and beauty. He cannot
conceive of a purely physical universe. Nothing
that he has written could have been written as
it is, if he had been an atheist or an agnostic.

Even his poems of doubt and conflict are the
resurgent protests of the heart against the cold
negations which destroy personal trust in the
unseen God, in whom we live and move and have
our being. His method in dealing with religious

subjects is not theological, like that of Alilton

or Wordsworth; nor philosophical, like that of
Browning or Arnold or Clough. Tennyson
speaks more from the side of the feelings, the
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ultimate spiritual instincts and cravings of

humanity. The strongest of these is the desire

and hope of a Hfe beyond the grave. To this

passion for immortahty he gives full play, and it

evokes some of the strongest and sweetest tones

of his music. From 'The Deserted House' to

'Crossing the Bar,' his poetry is an evidence
of his conviction that death cannot end all. This
faith in the life that is to come elevates and puri-

fies his conception of the life that now is. It

gives a new meaning to duty and to love. And
when we think of the many noble poems in

which it has found expression.— <The Two
Voices,' 'The May Queen,' 'Locksley Hall,'

'Enoch Arden,' 'The Leper's Bride,' 'Guin-
evere,* 'In Memoriam,' 'Vastness,' 'Wages,* —
we may well call Tennyson the poet of the end-
less life.

His influence upon the thought and feeling

of the age has been far-reaching and potent. He
has stood among the doubts and confusions of

these latter days, as a witness for the things

that are invisible and eternal,— the things that

men may forget if they \vill, but if they forget

them, their hearts wither and the springs of
poesy run dry. His verse has brought new cheer
and courage to the youth of to-day who would
fain defend their spiritual heritage against the
invasions of materialism. In the vital conflict

for the enlargement of faith to embrace the real

results of science, he stood forth as a leader.

In the great silent reaction of our age from the
desperate solitude of a consistent skepticism, his

voice was a clear-toned bell, calling the unwilling
exiles of belief to turn again. And when he
passed away from his quiet home at Aldworth,
with the moonlight falling on closed eyes and
voiceless lips, the world mourned for him as for

a mighty prophet, and rejoiced for him as a poet
who had finished his course and kept the faith.
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Tennyson, Frederick, English poet: b.
Louth 5 Jiuie 1807: d. Kensington 26 Feb. 1898.

He was elder brother of Alfred Tennyson
(q.v.). He published several volumes of poems
of considerable merit, namely: 'Days and
Hours' (1854) ; 'The Isles of Greece' (1890) ;

'Daphne and Other Poems' (1891) ; and
'Poems of the Day and Year' (1S95).

Tennyson-Tur'ner, Charles, English poet:
b. Somersby, Lincolnshire, 4 July 1808; d. Chel-
tenham 25 .A.pril 1879. He was an elder brother
of Alfred Tennyson (q.v.), with whom he col-

laborated in the 'Poems' of 1827. He took the
additional name of Turner by royal license on
succeeding to property at the death of a great-
uncle. He became vicar of Grasby, Lincoln-
shire, in 1837, and published 'Sonnets' (1864) ;

'Small Tableaux' (1868) ; and 'Sonnets, Lyrics,

and Translations' (1873). In 1880 these were
republished with additions, under the title 'Col-

lected Sonnets, Old and New.' These writ-

ings manifest that he possessed much poetic

genius. His greater brother regarded some of

his sonnets as among the finest in the language,
among them being 'The Rookery' ; 'Letty's

Globe'; 'Orion'; and 'The Lion's Skeleton.'

Tenochtitlan, ten-och-tet-liin', the ancient
name of the City of Mexico. See Mexico.

Tenor, the highest variety of the natural
adult male voice. Its compass generally extends
from C in the bass to (j or A in the treble.

Professional singers may take from C to C. The
qualities of the tenor render it suitable to the
expression of tender and delicate sentiments.

In a vocal composition of four parts the tenor
forms the second middle part, deeper than the
alto, but higher than the bass ; but in the song of
four male voices the tenor, as the first voice,

leads the chief melody, and as the second is the
higher middle voice. The clef of this voice is

the C clef on the fourth line of the stave, but
the treble or G clef is commonly used, though
an octave too high. See Voice and Voice Cul-
ture.

Ten'orite, the native black oxide of copper,
CuO. It occurs on the lavas of Vesuvius in

small black scales of brilliant metallic lustre.

Melaconite is an earthy, massive variety, re-

sembling wad, formed by the decomposition of

chalcopyrite and other copper ores. It occurs

at Ducktown, Tennessee ; Morenci, Arizona, and
elsewhere.

Tenos, te'nos, Greece. See Tings.

Ten'sas, a river in the southeastern part
of Alabama, the eastern channel through which
the united waters of the Tombigbee and the

Alabama rivers pass to Mobile Bay. The west-
ern channel is called Mobile River (q.v.). At
the mouth of the Tensas is Fort Blakely where
took place an engagement between the Union
forces and the (Confederates, 25 March 1865.

See Fort Bi.akely, Siege and Capture of.

Tenskwa'tawa. See Tecumseh.

Tent, a portable dwelling-place, formed
usually in the simplest manner, of canvas,

stretched with cords on poles. Tents are chiefly

used in Europe and the L'nitcd States as shelters

for soldiers, although the first htniters in this

country, following the Indians, made partial use
of them. But since i860 many people who have
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good houses with every comfort desert them
in the summer-time, and pitch their tents on the

edges of lakes and streams or upon the moun-
tains. The Adirondaclts are filled with them in

the summer-time, and they are in great abun-
dance on the shores of the minor lakes of New
York, Wisconsin, and Minnesota. Awnings be-

came common here first in the South, and have
moved farther north since i860. Originally

they were introduced into Europe by the way of

Spain, when the Mohammedans penetrated that

country.

Tent-caterpillars, caterpillars of some
moth of the genus Clisiocampa, specifically the

apple-tree or spring species (C. aincricana) of
the northeastern States. The moth is of medium
size and plain colors. Its eggs are laid in

autumn in the form of bands of 300 to 400 glued
about the twigs of fruit-trees. They hatch early

in spring, and the caterpillars begin to spin

across nearby forking twigs a triangular silken

web or tent, in which they take shelter and
grow ; many other trees as well as those of the

orchard are affected. They go out in the day
time to feed on foliage and at night gather in-

side the web, which should be burned at night

when it is populous, or destroyed by a spray

of kerosene. The caterpillars become full

grown in June, and then are about two inches

long, hairy, with a white dorsal stripe and with
numerous fine crinkled black lines on a yellow
ground, united below into a common black band,
with a blue spot on the side of each ring. Then
the caterpillars spin their dense white fuz:zy co-

coons behind loose bark, or boards, and the

moths appear about July I. Another species,

often very destructive to the foliage of shade-
trees is the forest tent-caterpillar moth (C. diss-

tria), whose caterpillars are to be distinguished

by a row of spots instead of a line along the

back. The more common tent-caterpillars of the

Pacific coast are the larvae of the early C. cali-

fornica and of the later C. constricta, both
orchard-pests. The last-named live in colonies

but do not make tents.

Tentaculif'era, a sub-class of the Infusoria

having no cilia in the adult condition but pro-

vided with them during the embryonic period.

The distinguishing feature of the group is found
in the so-called tentacles which are very highly

differentiated organs, some adapted for sucking

and some for piercing, while some again are

adhesive. They are emitted from the entire sur-

face of the body or occur in groups at the angles.

Such tentacles are elongate, capable of protru-

sion and retraction, and usually have the distal

end expanded into a sucker. In structure a

tentacle is tubular with a semifluid plasm in

the axis and a firm outer portion. When partly

retracted a band of contractile protoplasm ap-

pears as a spiral ridge around the outside. There
are several branching forms such as Dcndro-
cometcs, sessile on the gill plates of small fresh-

water Crustacea, and Dcndrosoma, a larger col-

ony, attaining sometimes a length of 2 mm. and
presenting superficially an extraordinary resem-
blance to a zoophyte. In the latter the nucleus

extends as an axial structure branching through-

out the entire colony. Young forms are pro-

duced by division or gemmation, and are free-

swimming by virtue of a ciliary covering which
is replaced by the tentacles when the organism
settles down in a permanent environment.

Tenure is a legal term denoting the man-
ner in which the title to real estate is held. It

originated during the feudal system of England,
and defined the relation which existed between
the lord of the manor, and the tenant. The
term tenure in its modern signification is exten-
sive, and may import mere possession of real

property, or the particular manner by which same
may be held.

Tenure of Office is an expression em-
ployed in acts relating to public officers, denoting
the manner by which such office is held, as well

as the duration of its term.

Teocallis, te-o-kal'is, the name given to
the ancient temples of Mexico, of which there

are extensive remains. They are distinguished
by a pyramidal base, square in plan, and rising

in stories or terraces, or in an incline of 45°, to

an upper platform, on which the temple stands.

The most extensive is the pyramid of Cholula,
near Mexico, said to have been built before
the arrival of the Aztecs. In plan it measures
1,440 feet each way. and has four terraces,

reaching a height of 177 feet. Its area is nearly
four times that of the great Egyptian pyramid,
but in strength of material and skill of work-
manship it is vastly inferior, and is now merely
a mass of ruins. At Palenque, in Yucatan, is

a better-preserved temple. The pyramid rises

in an incline, consisting of an unbroken flight

of steps, 280 feet square and 60 feet high. The
temple is "6 feet wide in front and 26 deep, and
is ornamented with bas-reliefs in stucco, and
hieroglyphic tablets.

Teosin'te, a fodder-plant. See Grasses of

THE United States.

Tepic, ta-pek', Mexico, (i) A territory on
the Pacific coast between the states of Jalisco

and Sinaloa. Area, 11,275 square miles. It is

a mountainous country inhabited by tribes of

semi-independent Indians. Pop. (1900) 150.002.

(2) The capital, Tepic, lies about 20 rniles in-

land from the port of San Bias, with which it is

connected by a railroad. It manufactures cot-

ton-cloth and tobacco. Pop. (1900) 15,488.

TepHtz, tep'lits, or Toplitz, tep'lits, Bohe-
mia, a watering place in a mountain valley, 30

miles southeast of Dresden. Its interesting fea

tures are the castle with its beautiful grounds,

the town church, bathing establishment, Ratli-

haus, etc. Its mineral baths are the most cele-

brated of the country. They consist of 12 hot

springs, alkalo-saline. and are of great efficacy

in rheumatic affections. Pop. (1900) 24,110.

Teramo, tii'ra-mo, Italy, (i) Capital of the

province of its own name, at the confluence of

the Tordino and Vezzola, 30 miles northeast of

Aquila. It is a bishop's see, and the cathedral

dates from the 14th century. Municipal offices

and the exchange are the principal buildings.

The remnants of Roman baths, theatre, temples,

and aqueducts indicate the site of the ancient

Interamna. The manufactures include wax,

pottery, leather, straw-hats, ornamental fur-

niture, and cream-of-tartar. The a,scent of the

Gran Sasso is made from this point. In 1460

a fierce battle was fought here between the Mi-

lanese allies of the king of Spain and the forces

of the Duke of Anjou of France. The luiUD

of the castle of San Flaviano. in the plains

nearby, mark the site of this conflict. Pop
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(1901) 24,578. (2) The province lies in south-

ern Italy, and is traversed on the west by the

Abruzzi Mountains. Several streams flow

through the province to the Adriatic. Wine,

grain, oil, and silk are the chief products, and

the fisheries are important. The Ancona-Brin-

disi railway follows the coast, with a branch to

Teramo, the capital. Pop. (1901) 307,444-

Ter'aphim, objects similar to the house-

hold gods of the Romans, and which are men-
tioned in several places in the Bible. The rev-

erence paid to them appears to have been very

ancient. They were human in form, and from
being merely venerated, or used as aids to de-

votion, might easily become objects of idolatry.

The earliest mention of teraphim is in Genesis

(ch. xxxi. 19), where Rachel is said to have

stolen her father's teraphim, which Laban (ver.

30) calls his gods. In the story of Micah
(Judg. XV. 5) the word occurs in our Author-
ized Version. It was a teraph that Michal,

David's wife, put into the bed (i Sam. xix.

33) to deceive the messengers of Saul. Josiah

is represented (2 Ki. xxiii. 24) as putting away
the teraphim. In Ezek. xxi. 21 they are rep-

resented as used by the king of Babylon for

purposes of divination.

TeratoI'Dgy, that branch of biological and
anatomical science which treats of abnormalities

or monstrous growths in the structure of plants

and animals. While ancient writers dealt with

such deviations from normal types of structure,

malformations appealed to their imagination as

portentous objects of satanic origin, rather than

to their deficient scientific sense as subjects of

investigation. Early in the i8th century super-

stition began to give way to physical observa-

tion, and the study of character and causation in

monstrosities became an important branch of
natural history. Defect in the germ is re-

garded by many embryologists as the original

cause of some human anomalies, hereditary per-

sistence of certain deformities in numerous cases

resulting. Other malformations are believed to

be due to diseased organs, as the brain or the

uterus, and to various foetal disorders. For any.

extensive information on the curious subject of

teratology its literature must be studied. Con-
sult: Moquin Tandon, 'Elements de teratologic

vegetale' (1841) : Fisher, 'Diploteratology,' in

'Transactions' of the Medical Society of the

State of New York, 1865-6-7-8: Masters, 'Vege-
table Teratology' (1869) ; Penzig, ' Pflanzentera-

tologie' (1890-4), which contains comprehensive
literary citations on the subject.

Ter'bium, one of the "rare earth" elements
found chiefly in the minerals samarskite and gad-
olinite. It belongs to the yttrium group and
has an atomic weight of 158.8. Its symbol is Tb,

Terborch, ter'boorn, Gerard. Sec Tek-
BtJRG, Gek.\RD.

Terburg, ter'boorg, Gerard, Dutch painter:

b. Zwoll, near Overyssel, 1608; d. Deventer 1681.

His father, a historical painter, who had resided

some time at Rome, gave him his first lessons

in painting. He continued the study of his art

at Haarlem, and afterward visited Germany,
Italy, Spain, England, and France, leaving every-
where proofs of his talents as a painter of
ixrtraits and of interiors. On the meeting of
th" European peace congress at Miinster he
naintcd in 1648 'The Plenipotentiaries Discussing

the Treaty' which contains 69 portraits; it is

now in the English National Gallery. The Span-
ish ambassador at the congress took him to

Madrid, where he painted the king and many
of the nobles. From Spain he went to Lon-
don, and afterward to Paris. He then returned
to Overyssel, married one of his nieces, and
became burgomaster of Deventer. His portraits

are remarkable for elegance. He excelled in

painting textile fabrics, particularly satin and
velvet. His interiors arc mostly of the houses
of the rich. Few of his pictures are to be
found and they are exceedingly costly, his 'Glass
of Lemonade,' a small canvas, 25J4 by 20J4>
fetching in 1878 the price of $9,720.

Terceira, tcr-sa'rii, one of the Azores
Islands, situated 84 miles northwest of Saint
Michaels. Area 163 square miles. It is volcanic
and mountainous, with steep cliff's along the

shores. The soil is fertile, producing wheat, corn
and grapes. The capital is Angra. Pop. (igoo)
48,920.

Terebrat'ula, a genus of brachiopods
(q.v. ). The shell exhibits a punctated structure,

due to the presence of numerous minute canals
in the shell-structure itself. The ventral valve
has a prominent "beak," which is perforated for

the stalk. Some species still exist in our seas,

although the genus dates back to the Devonian
age.

Tere'do, or Ship-worm, a small marine
bivalve boring molhisk (icredo naz'alis), which
excavates burrows in wood under (salt) water,
attacking the timbers of piers and vessels in

immense numbers, and riddling them to such
an extent that they are rendered utterly useless,

in a surprisingly short time, if left unprotected.
It abounds destructively throughout the Medi-
terranean and Baltic seas, and on both shores of
the Atlantic. Its steady burrowings once almost
caused the inundation of a large part of Holland.
Along the sea-front had been built a system of
dikes, made principally of timber. In three years
breaks were being patched up. in five whole sec-

tions gave way. Only the heroic efi'orts of the
whole seaside population saved the Dutch from
one of the wor.st catastrophes in their history.

The timbers were completely honeycombed, so
rotten that the wood could be crushed in the
hand.

North America suff'ers as much as Europe
from this pest. All down the New England
coast piles arc attacked and destroyed. In this

region two years forms the average life of a
piece of submerged timber. Channel buoys are
left in the water only six months in the year,

then a new set is put in and the old one dried.

The zone of the ship-worm's devastation is com-
paratively large. Wood is attacked between
points well above low-water mark and points

ten or more feet below it. The hardest oak
offers no more difficulty than the softest pine,

and the toughest knots are traversed. Teak
alone resists the attack.

The agent of this vast airiount of damage
much resembles a worm, but is a true moUusk.
Its long, whitish body, tapering toward the

posterior end, is found imbedded in a shell-lined

burrow. Individuals of this species sometimes
attain the length of ten inches, are one-quarter
inch in diameter. Such size, however, is rare,

four inches being about the average length.

The "head" end of the animal is covered with
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a white bivalve shell. This protects the vital or-

gans of the little creature, and from its anterior

opening projects a short "foot" which is prob-
ably the instrument by which the burrow is dug
and lined with its pearly coating. Two pallets,

shaped and fastened to the posterior end of the

body, much as leaves are fastened to the stem,
close the teredo's hole, and protect from attacks

the soft portions of the animal. Between these

two plates lie the siphon tubes— used for inhal-

ing and exhaling water. Through the lower of
these (bronchial) is drawn the water breathed
by the animal, and likewise those minute ani-

malcules which serve it for food. The dorsal

tube serves as the organ of excretion. Through
it passes a stream of vitiated water carrying
along the faeces and the wood excavated. Sur-
rounding both the pallets and the siphon tubes
is a much wrinkled muscular band, by which
the teredo adheres to its "burrow."

The appearance of the teredo burrow is very
peculiar. Outwardly the piece of timber infested
shows a number of very small holes. Inwardly
it resembles nothing more than a Swiss cheese.
The channels run in all directions sometimes
so close to each other that the wood separating
them is as thin as paper. But between the
holes there is always a partition, for the ani-

mals never interfere with each other. Their
sense of hearing seems to enable them to tell

when they are approaching the outside of the
wood or are nearing another burrow and they
turn aside. The holes are always lined with
irregularly laid shell and they generally go with
the grain. Like many otlier mollusca the teredo
passes through a long series of complicated meta-
morphoses before arriving at full maturity. The
eggs, from the beginning of the breeding season
in May, are confined in the gill cavity. Here
they have their first period of growth. From
the gill cavity the embryos are discharged in

the form of free-swimming animals covered with
vibrating cilia or hairs, by which they swim. In
this stage they are almost exactly like ciliated

infusoria. Ne.xt they lose these locomotive fila-

ments and develop a rudimentary bivalve shell.

In the third stage their relation to other bi-

valves is apparent in their resemblance to the

common mussel. They have a mantle and shell

covering their entire body and another sort of

cilia replaces those lost. This bivalve character

is further accentuated by the development of

a long foot used for creeping and by the ap-

pearance of eyes and organs for hearing. These
eyes, however, disappear as the animal elon-

gates and the locomotive cilia are lost. In
this stage the young teredo, settling on some
convenient piece of wood and starting with a
hole about the size of a pin-head, begins his

burrow, and enlarges it as he goes on, until

he has reached his full growth.

The fact that the ship-worm does not use as

food the wood it excavates, but simply passes
it through its body, has much to do with the

failure of many attempts to make wood teredo-
proof by poisons. Up to date creosote and dead
oils are the remedies which have given the
best results. The piece of lumber to be so

treated is first steamed. Next the air is ex-
hausted and the poisonous or noxious com-
pound is forced in under a pressure of 400
pounds to the square inch. Usually, however,
this system fails of the desired result. At Chris-
tiania, timbers poisoned in this manner were

found to be, three years later, quite riddled
with teredo. In some instances, however, piles

so treated have been known to remain free from
ship-worms for as many as IS to 20 years.

Although poisoned timbers are often used
for such structures as government docks (which
must be as permanent as possible), for ordinary
piers and for submerged work, the expense of

so treating the wood is generally greater than
the cost of periodical renewal. Of course the

most thorough defense would be one which pre-

vented the entrance of the young animal. Cop-
per-sheathed vessels are quite free from its at-

tacks, while copper paint, creosote or coal tar

frequently applied has the same effect. Piles

may be defended by broad-headed nails closely

driven, for the ship-worm seems to avoid enter-

ing any w'ood impregnated with iron rust.

A large species of teredo (T. gigantea), from
Sumatra, has been found to measure from 4 to

6 feet, and to have a diameter of about 3 inches.

It bores into the solid mud, and does not appear

to destroy timber like its smaller neighbor.

Consult: Cooke, 'Mollusca' (London 1898) ;

Verrill, 'Invertebrates of Vineyard Sound*
(Washington 1875).

Terek, te-rek', Russia, a river in Circassia,

whicli rises in Mount Kasbek, at the north of

the Caucasus, among icy glaciers. It follows a

northwesterly course through a narrow valley,

then turns east, and after dividing into numer-
ous branches, enters the Caspian Sea.

^
Its en-

tire length is about 300 miles. The main tribu-

taries are the Ardon, Uruch, Malka, and Baskan
on the left ; the Sunsha, Assa, and Argun, on
the right. A series of small fortifications for

protection against the mountain tribes are built

along the river from Mosdok to the foot of the

pass over the Great Caucasus, where the descent

is made into Georgia.

Terence, ter'ens (Publius Terentius
Afer), Roman writer of comedies: b. probably
Carthage, Africa, 195; d. probably in Greece
159 B.C. Wliile yet a child he was bought by
Publius Terentius Lucanus, a Roman senator,

who took him to Rome and gave him a good
education. His master having emancipated him
the young African now assumed the name of

his benefactor. Laelius and Scipio Africanus
(the destroyer of Carthage and Numantia) ad-

mitted him to their intimacy ; and as some
aver, assisted him in the composition of his

plays. About the year 161 he went to Greece,

where he is said to have translated 108 of

Menander's (q.v.) comedies. Six comedies of

Terence's alone are extant— the 'Andria,' the

'Eunuchus,* 'Heautontimorumenos,' <Phor-
mio,' 'Hecyra,' and the 'Adelphi,' his last piece,

brought out in Rome the year before his death.

The comedies of Terence were much admired by
the cultivated Romans for their exquisite style,

the language of Cicero, Caesar, and the orators,

and were likewise esteemed for their maxims
and moral sentences. If we compare him with
Plautus, his only important predecessor, we miss

what Caesar styled the "vis comica," that

sparkling wit and humor which made Plautus

the model of Moliere. On the other hand Ter-
ence has the finer vein of sentiment, the more
subtle power of characterization and the purer

latinity. He was indeed the founder of polite

comedy, the comedy of society in Europe, and
his influence has been felt throughout the whole
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history of literature. Most of his plays follow

closely the originals of Menander, but from the

fragments of Menander which remain they do
not appear to be mere translations. The come-
dies of Terence have been translated into Eng-
lish by the elder Coleman and several others.

Consult : The edition of Bentley ( 1726) ; Voll-
behr (1846); Dziatzko (1884): and Conradt,
'Die metrische Composition der Comodien des
Terentius* (1876).

Teresa, te-re'sa (Sp. ta-ra'sa) Saint, Span-
ish conventual reformer : b. Avila, Old Castile,

28 March 1515; d. Alba 4 Oct. 1582. Her at-

tention was drawn in childhood to lives of
saints and martyrs, and when she and her
brother were children under 10 they set off

into the country of the Moors in hopes that

some infidel would seize and kill them on
account of their faith and that they would
thus obtain the crown of martyrdom. Defeated
in their object they attempted to become her-
mits. Her father, a nobleman, Don de Cepeda,
placed her, after the death of her devout mother,
in a monastery of the Carmelites at Avila
when she was 16, and though she lived for

some years there without any of her early re-

ligious enthusiasm, a change came over her
at 20 and she took the veil. Her new spirit

of devotion was deepened by reading the 'Con-
fessions of Saint Augustine' and being much
distressed by the apparent decay of discipline

which she saw around her, she founded in 1562
another convent at Avila, dedicating it to Saint
Joseph, and introducing a new order, the Dis-
calced or Barefooted Carmelites, also called

Teresians. She began by making this a gen-
uinely mendicant order, but modified this detail

of the rule in obedience to her superiors. From
this mother house there sprang 16 other in-

stj^Litions of the same- order. She spent the
later part of her life in traveling from one
to another of these branch houses, and the
staff, cross, and rosary she wore on these pil-

grimages are still preserved at Avila. She was
seized with her last illness in the palace of the

Duchess of Alva, but at her own request was
carried to her convent of San Jose, where she
expired surrounded by her followers. Gregory
XV. canonized her (1622) and appointed 1$
October as her festival, and Philip HI. declared
her the second patron saint of the monarchy.
Saint James (Santiago) being the first. This
decree was confirmed by the Cortes in 1812.

She also has a worldwide reputation as a mystic;

and among the most famous books of devotion
which the Roman Catholic Church can boast are

her five works: 'Discourso o Relacion de Su
Vida> {1562); 'El Camino de la Perfeccion'

(1563); 'El Libro de las Fundaciones'; 'El Cas-

tillo Interior' (1577): and 'Santos Conceptos del

Amor de Dios.' These have been translated

into most of the languages of Europe. Consult:

•Saint Theresa' (edited by Cardinal Manning
1865); Graham, 'Santa Teresa' (1894); Jame-
son, 'Legends of the Monastic Orders'; Senon-
ville, 'Sainte Therese et son Mysticisme' (1893);

Joly, 'Saint Teresa' (1903); "Vie de Sainte

Therese, Ecrete par Elle-Meme' (15th edition,

edited by Jules Peyre 1904).

Tere'sians. See Orders, Religious.

Terhune, ter-hun', Albert Payson, Ameri-
can journalist: b. Newark, N. J., 21 Dec. 1872.

He was graduated from Columbia in 1893, and

Vol. 15 — 8

in 1894 traveled on horseback through Syria,
investigating leper settlements, living among the
Bedouins, etc. He has been connected with the
New York Evening World since 1895, and is an
expert writer on physical culture topics. His
publications include 'Syria from the Saddle'
(1896); <Dr. Dale: a Story Without a
Moral' (with his mother, "Marion Harland,''
1900) ; etc.

Terhune, Mary Virginia Hawes ("M.vrion
H.\rl.\nd"), American novelist and writer on
domestic science: b. Amelia County, Va., 31 Dec.
1831. She began to write for the press when
14 and in 1856 was married to Edward Payson
Terhune. She conducted 'Babyhood' for two
years, established the 'Home-Maker' in 1888,
was a department editor on the staff of 'Saint
Nicholas' and 'Wide-Awake' and is at pres-
ent on the staff of the Philadelphia 'North
American.' Her novels have enjoyed a wide
popularity and her cook-books and articles on
household management are of practical value,
and extensively circulated. The latter include:
'Common Sense in the Household' (1872) ;

'The Dinner Year-Book' (1877) ; 'Marion Har-
land's JNIodel Housewife' ; etc. She was the
originator of the movement to finish the monu-
ment over Mary Washington's grave, and wrote
in furtherance of her purpose 'The Story of
Mary Washington' (1892). Her other works
include: 'Alone' (1854); 'The Hidden Path'
(1855); 'Nemesis' (i860); 'Husbands and
Homes' (1868) ; 'Loiterings in Pleasant Paths'
(1880) ; 'His Great Self (1892) ; 'More Colo-
nial Homesteads' (1899) ; 'Dr. Dale,' with her
son, A. P. Terhune (1900); etc.

Terlin'guaite, a native oxychloride of mer-
cury, occurring in minute monoclinic crystals in

the recently discovered mercury deposits of Ter-
lingua, Texas. It is transparent, has a sulphur-
yellow color, brilliant adamantine lustre, hard-
ness between 2 and 3, specific gravity 8.725. It
is intimately associated with the other new mer-
cury minerals, eglestonite and montroydite. See
Amer. Jour. Science IV., Vol. XVI., Sept. 1903.

Termini, tar'me-ne, Sicily, in the province
of Palermo, 23 miles southeast of the city of
Palermo, a seaport, on the northern coast, on a
high and fertile point, near the San Leonardo
River. It contains a museum, where are pre-
served antiquities of the ancient TIuTmar Himcr-
eiisis, founded 408 B.C., by the Carthaginians.
Some ruins of the once famous baths, as well
as fragments of a theatre and an aqueduct, still

exist. The chief products and exports include
macaroni, corn, oil, olives, etc. There are im-
portant fisheries, and good thermal saline baths.
There is a school of navigation and a technical
school, also a picture gallery. Pop. (1899) 32,000.

Ter'minus, a boundary stone or landmark,
personified as the god who guards boundary
lines and landed property. Jupiter was wor-
shipped in Italy as Jupiter Terminus. The ori-
gin of this worship was attributed to Numa,
who ordered that evc'ry one should mark the
boundaries of his land by stones consecrated to
Jupiter Terminus, and should offer upon them
every year at the festival of the Terminalia
sacrifices of cakes, meal, and fruit. This law
also applied to the stale; but the public termini
were neglected in the later period of Roman
history, while the termini of private property
long retained their sacred character. A ter-
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minus stood in the temple of Jupiter hi the

Capitol. On Roman coins a Terminus is rep-

resented like the Greek Hermae, a square column
surmounted by a head.

Ter'mites, White Ants, or Duck-ants, a
family of insects composing the order Isoptcra,

which have a superficial resemblance to ants,

though far removed from them in structure, be-

ing allied to the Mayflies. They also resemble

ants in being social insects, living in colonies and
building "nests" or "hills.* They are widely

distributed in tropical countries, but also occur

in the temperate parts of North and South
America, and a few have established themselves

in Europe. Their food consists for the most
part of wood, especially in a state of incipient

decay, but they also eat a great variety of sub-

stances, including dead comrades and excrement.

The termite society consists for the most part

of wingless, sexually immature individuals, chil-

dren, potentially of both sexes, which do not

grow up. Besides these workers there is a less

numerous caste of large-headed, blind, strong-

jawed soldiers, but these are not so well differ-

entiated as among the true ants. The workers

collect food, form burrows and tunnels, build

"hills. » and care for the males, females, eggs,

and larvas. The males and females have wings,

which the latter lose after impregnation. Then,

indeed, the female or queen undergoes a remark-

able change, becoming enormously distended

with eggs and sometimes attaining a length of 2

to 5 inches or more— "a large cylindrical pack-

age, in shape like a sausage, and as white as a

bolster." As only the abdomen swells, the re-

sulting disproportion between anterior and pos-

terior parts is very striking. The queen is ex-

tremely prolific, having been known to lay 60

eggs in a minute, or about 80,000 eggs in a

day. In the royal chamber a male is also kept.

It is hardly necessary to say that the queen

could not leave if she would. But to under-

stand this imprisonment w'e must notice that in

spring the young winged males and females leave

the nest in a swarm, after which pairing takes

place; the survivors becoming the_ imprisoned

"rulers" and parents of new colonies.

But Fritz SUiller has shown that besides the

winged males and females there are (in at least

many cases) wingless males and females which
never leave the termitary in which they are

born, being kept as complementary or reserve

reproductive members, useful
^
should not a

winged royal pair be forthcoming. Sometimes
this casualty occurs, and then the wingless pairs

become parents. The complementary kings die

before winter ; their mates live on, widowed, but

still maternal, till at least another summer. Mid-
ler points out that, though the production and
parentage of wingless males and females involves

less mortality, the winged males and females

probably cross with those from other nests, thus

securing the advantages of cross-fertilization.

The workers are diligent in tending the king

and queen, in removing the laid eggs, and in

feeding the larvae.

In general appearance and size a wingless

termite is ant-like, but the winged forms are

much larger and flatter, and their wings are

quite different. The workers have large broad

heads and strong jaws adapted for gnawing; the

soldiers have still larger heads and longer jaws.

Besides the jaws and the two pairs of maxillne

the head bears a pair of beaded antenna;, two

eyes, and two ocelli, but the workers and sol-

diers are blind. The thorax has the usual three

segments, and bears simple legs ; the abdomen
consists of nine segments.

The most remarkable termitaries are those of

Ternies belUcosus, abundant on the west coast

of Africa and called "ant hills." They are

sugar-loaf-like in shape, 10 to 20 feet in height, 1

and, though built of cemented particles of earth,
|

are strong enough to bear a man's weight. In-

ternally there are several stories and many
chambers, some for the workers, one for the

king and queen, others for the eggs and young,
others for storing supplies of compacted minced
wood. But the termites do not all build such
gigantic nests ; although some build homes on ;

the branches of trees, out of masticated woody
material, which are larger than barrels.

I

In Africa Tennes belUcosus and T. arborum
are common species. A few species, all prob-

ably introduced, occur in Europe. In America
only one species is known in the eastern United
States, the almost ubiquitous T. iiavipcs, which
does an enormous amount of damage by eating

out the interior of beams and floors, in old

houses; destroying furniture, boring galleries

through and through stored books and papers,

and ruining many other articles in which their •

presence is not suspected until no more than a

shell remains.

Consult: Hagen, 'Monographic der Termit-
iden> in 'Linnaea Entomologica* (Vols. X.-XIV.,
1855-59) ; Fr. Miiller, <Beitrage zur Kenntniss
der Termiten' in 'Jenaische Zeitschr. f. Natur-
wiss> (Vols. VII.-IX. 187375); Grassi, <Mem-
oria sulla Societa del Termiti' (Accad. Lineei,

Roma, 1892) ; Sharp, 'Cambridge Natural His-
tory' (N. Y. 1895) ; Howard, 'Insect Book'
(New York 1902).

Tern, or Sea-swallow, any of many small
gulls (q.v, ; also Larida) distinguished by the

long, slender, and straight bill, and by the nar-

row nostrils, which e.xist at its base. The wings
are long and pointed, and the tail is forked.

The common tern (Sterna hirundo) is a famil-

iar visitant to North Atlantic coasts. It is a

very active bird, seeming to have a ceaseless

flight, and feeding upon small fishes. Its aver-

age length is 15 inches, the long forked tail con-
stituting a considerable element in this measure-
ment. The color is black on the head and neck,

and ashy gray on the upper parts generally. The
under parts are white, the legs, feet, and bill

being red. These birds have, however, nearly
disappeared from the eastern shores of the

United States, owing to their ceaseless persecu-

tion in their breeding places by egg-hunters and
plume-hunters. A large number of species of

terns exist in various parts of the world.

Ternate (ter-na'te) Islands. See liloLUC-

CAS, or Spice Islands.

Terni, ter'ne, Italy, in the province of

Perugia, on an island, 49 miles northeast of

Rome, in the midst of the Apennines. It is sur-

rounded by the Nar River. The main buildings

are the cathedral and other churches, convents,

and some Roman antiquities, chief of which is

an amphitheatre. The celebrated falls or cas-

cades of Velino or Terni near the city, 800 feet

high, constitute the main attraction for visitors.

They were constructed by the Romans to pre-

vent inundations of the Velino River, by form-
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ing an outlet for the surplus water. Terni is a

prosperous manufacturing town, and it has im-

portant iron and steel works. The chief prod-

ucts of its works are silk and woolen goods,

armor-plate, projectiles, steel-castings, rails,

guns, etc. This is the birth-place of Tacitus, the

historian, and of the emperors Tacitus and Flor-

ian. Pop. (1900) 11,000.

Terpenes, ter'pens, a member of a class

of hydrocarbons liaving the common formula

CioHw, and found in the natural essential or

ethereal oils obtained from a great variety of

plants. They are usually liquids boiling between
340° and 375° F., of an aromatic odor and but

slightly soluble in water. Two of the most
important are pinene, the chief constituent of

oil of turpentine, and limonene, which is found

largely in the oils of orange, lemon, citron,

bcrgamot etc. Camphene is a solid terpene

obtained by abstracting the elements of water

from camphor. The camphors, two important

e.xamples of which are ordinary camphor and
menthol, are o.xygen derivatives of certain ter-

penes.

Terpsichore, terp-sTk'6-re ("delighting in

the dance"), one of the Muses, the inventress and
patroness of the art of dancing as accessory to

the singing or recitation of lyrical poetry. She
is generally represented with the lyre and plec-

trum, crowned with flowers and in a mirthful

attitude.

Terra Cotta, hard baked clay or earthen-

ware of exceptionally good quality, of uniform
texture, hard and durable. The 'English Dic-

tionary of Architecture,' completed before there

was much use in England of materials made
with cement, speaks of it as artificial stone ; but

the term has also been used largely for that

ancient earthenware of which are made the

painted Greek vases which are so important in

the history of art, and the inferior but still in-

teresting pieces of Etruria. In common usage,

however, the term is employed for such baked
clay as is used in connection with architecture,

whether in actual building, as where a hollow
mass of the baked clay takes the place of a

stone, or where a solid casting in the same ma-
terial is used for molded string-courses and
the like, in this way replacing bricks. Bricks

indeed, when made of choice material exposed
to a great heat, are in all practical respects the

same as terra cotta.

In the senses named above the ware is ex-
posed to the weather without a coating of glaze

or enamel, and its brown color, darker or lighter,

is assumed as a necessary part of its use. It

is in this way, too, that are made those interest-

ing Japanese figures— groups, vases, and the
like— which were called "imitation bronze'*

when they were first brought to western coun-
tries. These are mostly of the province of
Bizen. They are often very beautiful in design,
having the same vigor of modeling and perfect
finish of all their parts whicli is found in the
Japanese bronzes. The raku-yaki, that interest-

ing brown ware which is used for tea-jars and
tea-bowls and is the joy of the collector, is also
a variety of terra cotta.

In the European Middle Ages terra cotta,

unglazed, and also covered by a colored enamel,
was used for roof tiles, and also for the much
more elaborate pieces employed for crestings.

and especially for those finials (in French Spis)

which are used where the hips of the roof meet
the ridge, and where in this way a salient point
is produced. These finials often include the
wind-vane, which, however, would be commonly
of wrought iron. The custom of using terra

cotta in these ways lasted into the time of the
revival of classic architecture, and some of the
most interesting pieces are French of the l6th
century ; the custom not disappearing until the
complete establishment of pseudo-classic uni-

formity of design throughout Europe. Chimney
tops pierced with decorative openings through
which the smoke might issue were also made of
terra cotta, and the custom still lingers in those
simply built houses of Italy, Greece, and Switzer-
land, where chimneys are built of hard baked
earthenware tiles set in strong cement mortar,
and in this way made very light and thin.

Purely decorative pieces were also made of
this material ; but in the way of architectural

adornment the most important development was
in that Delia Robbia ware (q.v.) which, how-
ever, is not often spoken of as terra cotta because
it is covered completely by an opaque enamel
which receives a most brilliant and effective

polychromy, adding in this way color to sculp-
ture in the most emphatic and interesting way
known since antiquity. Still such pieces as tlie

door-heads of many churches in Florence and
elsewhere, and the magnificent altar-backs ; the
lavabos or washing-fountains, and the like

throughout central Italy, are among the most
effective pieces to be found in that region. The
most extensive and splendid work in Delia Rob-
bia ware is the broad frieze of the Hospital at
Pistoja.

In the 1 8th century, terra cotta, which had
always been used by the French sculptors for
the permanent form of many works of art, re-

ceived a fresh impulse from the practice of
Jean Antoine Houdon (q.v., see also United
St.\tes, Sculptors of), Claude Michel (q.v.)

(called Clodion), and others, among whom
should be named certain makers of medallions
as well worthy of study as the bronze medallions
of the Italian Renaissance. In modern French
practice portrait busts are very frequently made
in baked clay, the same artistic quality being
given them as to works in bronze or marble.
The difficulty caused by the shrinking of the
piece in the drying and subsequent baking is

only to be met by extreme care in the selection
and preparation of the material. The piece
shrinks, but it may be made to shrink uniformly
and without disturbing the symmetry.

Modern architectural terra cotta continually
comes to the front as a material allowing of
much richer treatment at a reasonable price than
carved stone ; but for some reason it never be-
comes very general in its application. A large
business building in New York had its roof
brackets or consols made of this material before
1855. The Boston Museum of Fine Arts con-
tains much decorative terra cotta brought from
England, and this front was completed about
1865. The constant demand for fire-proof ma-
terials by means of which the exterior of a large
building might remain without serious damage
in spite of a hot fire across the street, would
seem to make brick and terra cotta the obvious
material for the facing; but stone, marble and
granite still retain their places as the only ma-
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terials in favor. One minor reason for tliis may
be in the necessity of filling the hollow block of

terra cotta with cement in order that it may
be a mass solid enough to take the super-incum-

bent weight. The general tendency of the time

toward the evidence of great cost and the sup-

posed inferiority in dignity of materials of baked
clay, are probably the decisive reasons for

this neglect. Russell Sturgis.

Terra di Lavoro, ter-ra de la-vo'ro. See
Caserta.

Terra Verde, or Verte (Italian, "green
earth"), a green mineral pigment used by paint-

ers in oil. A deposit of this earth is found in

the neighborhood of Verona, Italy. There is a

similar deposit in the island of Cyprus. The
native green found in Italy is a silicious earth

colored by protoxid of iron of which it contains

about 20 per cent, and it is of extreme value as

a permanent and brilliant tint in landscape

painting.

Terrace, more or less continuous level-

tipped ridges marking the sides of river valleys

often in several tiers, and of corresponding ele-

vation on opposite sides. They mark former

levels of the river, being in fact remnants of

ancient flood-plains which have been preserved.

Sometimes they may represent ancient water
levels as the famous Parallel Roads of Glen Roy
in Scotland, and the terraces or elevated beaches

surrounding some of the lakes in the Great

Basin of western America.

Terracina, ter-ra-che'ne, Italy, in the prov-
ince of Rome, on a gulf of the same name, near

the Pontine marshes, about i8 miles northwest

of Gaeta. It is the see of a bishop and has a
cathedral and handsome episcopal palace. The
cathedral is built in the Italo-Byzantine style

and incorporates the pillars of an ancient temple.

Excavations have revealed the remains of a

splendid temple of Venus. The main occupa-

tion consists in the fisheries. Pop. (igoo)

11,000.

Ter'rapin. See Diamond-back ; Turtles.

Terra Haute, ter'e hot (French, meaning
*high land"), Ind., city, county-seat of Vigo
County ; on the Wabash River, and on the Clii-

cago & Eastern Illinois, two branches of the

Evansville & Terre Haute, the Pittsburg, Cincin-

nati, Chicago & Saint Louis (Penna.), and the

Cleveland, Cincinnati, Chicago & Saint Louis
R.R.'s. It is 1/8 miles south of Chicago, 163 miles

northeast of Saint Louis, 182 miles northwest

of Cincinnati, and 72 miles west of Indianapolis.

There are (1904) 11 lines of railroads entering

the city and two more in process of construction.

It is one of the most prominent railroad and
manufacturing cities of the Middle West. Terre
Haute is one of the oldest settlements in the

State; in 1816 it was laid out as a city, and in

1833 was chartered.

Topography.— The city is beautifully laid out

on an elevated plateau, amid picturesque sur-

roundings. It is connected with the west side of

the river by several handsome railroad bridges;

and for the use of the general public there is

now being constructed a fine bridge (contract

price, $270,000). There are several parks, the

broad streets in summer time present a forest

appearance. The residential part has many fine

edifices in most beautiful surroundings.

Industries.— The city is in a rich agricultural
region and in the centre of coal fields com-
prising over 2,000 square miles, containing a fuel

supply which, at the present rate of consumption,
will not be exhausted for 200 years. Coal is

shipped from here to points within a radius of
200 miles, and it is a distributing point for about
1,500 car loads per day. The city is the in-

dustrial and commercial centre for a large por-
tion of the western part of Indiana and the
eastern part of Illinois. The manufacturing in-

dustries embrace rolling mills, foundries, dis-

tilleries, breweries, flour mills, hominy mills, car
works, railroad shops, glass factories, stamping
works, feed mills, tool works, fencing works
and carriage factory. In the vicinity are large
deposits of shale and clay and a number of clay

plants are in operation nearby. In 1900 (gov-
ernment census) the total number of manufac-
turing establishments was 429 ; total capital in-

vested in plants, $8,938,107 ; average employees
yearly, 5,427 ; annual wages paid to employees,

$2,298,585 ; cost of material used during year,

$8,029,285; total annual value of products, $27,-

784,619. Owing to the failure of the natural gas
supply in many places, there has been since 1900
an influx of manufacturing industries to take
advantage of the cheap fuel and the railroad
facilities. This accounts for the large increase
in population.

Public Buildings.— The prominent public

buildings are the government building, the county
court-house, city hall, opera house, tlie Union
Station, the schools, churches, charitable institu-

tions, hotels, and several business houses.

Charitable Institutions and Organizations.—
The Rose Ladies' Aid Society cares for a large

number of the poor, and has charge of the Home
for Old Ladies. This Home has an endowment
of $100,000. The other institutions and organ-
izations for the relief of the needy are Saint

Anthony's Hospital (building cost $160,000), in

charge of the Sisters of Saint Francis ; Saint

Ann's Orphan Asylum, in charge of Sisters of
Providence ; Rose Orphan Home, endowment,
$200,000, building, $130,000; Union Hospital

(Protestant), endowment, $25,000; Rose Dis-

pensary, endowment, $200,000; and a number of

church aid societies.

Education.— The educational institutions are

the Indiana State Normal School, which in 1903

had enrolled 1,036 pupils; the Rose Polytechnic

Institute, founded by Chauncey Rose and opened
in 18S3 ; a high school, public elementary schools,

Roman Catholic and Lutheran parish schools

;

Saint Joseph's Academy (R.C.) ; a public library

and libraries connected with the Normal School,

the Polytechnic Institute, and the high school.

Banks and Finances.— The three national

banks have a combined capital and surplus of

about $1,100,000; one savings bank has deposits

amounting to $1,000,000; and a loan and trust

company has a capital and surplus of $300,000.

There is one private bank. The average annual

cost for municipal maintenance and opera-

tion is $400,000. The public schools cost an-

nually about $140,000; the police department

$29,000; the fire department $40,500; for muni-

cipal lighting and streets $50,000.

Government.— The city is governed by a

special charter granted by the legislature. The
mayor and common council appoint or elect the
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administrative officials. The mayor appoints

the boards of public works and public safety ; the

school board is elected by the council. The
chief departments are fire, police, waterworks,

and municipal lighting.

Pop. (i860) 8,594; (1870) 16,103; (1880)

26,042; (1890) 30,217; (1900) 36,673; (1904)
est. 60,000. William W. P.«lRSons,

President Indiana State Normal School.

Terrell, ter'ol, Joseph Meriwether, Amer-
ican politician: b. Greenville, Ga.. 6 June 1861.

He was admitted to the bar in February 1882,

and in 1884 and 1886 was elected to the Georgia
House of Representatives. He was chosen
United States senator from Georgia in iSgo and
was attorney-general for that State 1892-1900.

He resigned in 1902 to accept the nomination for

governor of Georgia to which office he was
elected in October of that year.

Terrell, Texas, city in Kaufman County;
on the Texas Midland and the Texas & Pacific

R.R.'s; about 30 miles east of Dallas. It was
settled in 1872 by Robert Terrell. It is in an
agricultural and stock-raising region. The chief

manufacturing establishments are the Midland
railroad shops, cottonseed-oil mills, cotton-com-
presses, flour mill, creamery, and agricultural

implement works. There is a large trade in

grain, cotton, vegetables, and live-stock. The
principal public buildings are eight churches, the

Northern Texas Hospital for Insane, the schools,

and the library building. The educational insti-

tutions are two high schools, one for white and
one for colored pupils, Terrell University, public

graded schools, and Carnegie Free Library. The
two banks have a combined capital of $250,000.

The government is vested in a mayor and a coun-
cil of six members, two of whom are elected

annually. About one tenth of the population

are negroes. Pop. (1890) 2,988: (1900) 6,330.

Editor ^Transcript,' Terrell, Texas.

Terrestrial Magnetism. See Magnetism.

Terrier, the name of several small breeds
of dogs. Terriers were originally used for un-
earthing the fox and for killing rats and other
vermin, and several kinds are still employed in

these and similar occupations. Some are good
watch-dogs, and others are useful as retrievers.

The most popular variety is the fox terrier,

which came into fashion about 1863. It is gen-
erally white, with a smooth, dense, hard coat

;

its chest is deep and not broad; neck fairly long;
nose black ; ears small, V-shaped, pendulous.
The maximum weight is about 20 pounds, and
the tail is usually docked. There is also a wire-
haired variety of the fox terrier. The bull ter-

rier (q.v. ) for show purposes all white since
i860, is a larger animal produced by crossing a
terrier with a bulldog. It has a long, tapering
head, black nose, long and slightly arched neck,
wide and deep chest, short, close, stiff, glossy
coat, and a comparatively short, tapering tail.

The Boston terrier (q.v.) is a new and popular
American breed, of great docility, kindness and
quality. The Irish lerrier, a trifle larger than
the fox terrier, is of a reddish-yellow, wheaten,
or light-brown color inclining to gray, vvitti a
hard, wiry coat free from silkiness. Its chest is

deep and not too wide ; head long and flat ; nose
black ; cars V-shaped and pendulous ; neck long
and slightly arched; and its tail docked and car-
ried high. The Scotch terrier, a smaller animal,

has a rather short, wiry, very dense coat of va-

rious colors, such as steel-gray, brindle or griz-

zled, black, sandy, and wheaten. It has a
tapering muzzle, black nose, small, prick or
half-prick, sharp-pointed ears, short, thick neck,

broad and deep chest, uncut tail carried high

with slight bend. The Skye terrier, the smallest

of useful terriers, may be of any color. Its coat

is double, the under part consisting of short,

close, soft hair, and the outer part of long, hard
hairs, free from curl or crisp. It has a long

head, black muzzle, prick or pendent ears, deep
chest, long and gently crested neck, and short

legs, and its tail may be carried either high or

low. The Clydesdale or Paisley terrier is a kind

of prick-eared, silky-coated Skye terrier. One
of the newest varieties is the Welsh terrier,

about the size of the fo.x terrier, with a close,

wiry coat of a black-and-tan or black, grizzle,

and tan color. There is also an English white
terrier, not unlike a small bull terrier. The
Dandie Dinmont (q.v.) is a favorite small one,

of a pepper or mustard color, with a moderately
long coat consisting of hardish and soft hair

mixed, but without wiriness. Its large head is

covered with soft, silky hair ; nose black or dark

;

ears large and pendulous ; tail of moderate
lengtk, with a regular upward curve. The Bed-
lington terrier is a slightly larger form, some-
what similar to the Dandie Dinmont. The
black-and-tan or Manchester terrier has the

head long, flat, tapering ; nose black ; ears small,

V-shaped, hanging; neck long and tapering;

chest narrow and deep ; tail of moderate length,

tapering; coat close, smooth, short, glossy; color

jet-black and mahogany tan in different parts.

He was produced by long years of skilful selec-

tion by the Manchester mill-hands, of England,
and is one of the smartest, pluckiest vermin-
killers and most interesting pets on the list. The
schipperke resembles it, but is of German origin.

One of the largest of the terriers is the Aire-
dale, with pendulous ears, deep chest, high tail,

hard and wiry coat, lying straight and close, and
of a tan, black, or dark grizzle color. The
Yorkshire is the best known of the small toy

terriers. Consult Lee's "Modern Dogs* (1896) ;

Huntington, 'The Show Dog in America*
(Providence 1901). See Dogs.

Territorial Courts. See Court.

Territorial Expansion. See United States,
Territorial Expansion of the.

Territorial Waters. See International
Law.

Territories, the term applied in the United
States to certain parts of the national domain
which have not been formed into States. At
present they are the organized territories of
Arizona, New Mexico, and Oklahoma ; the un-
organized territories of Alaska and the Indian
district ; the insular dependencies of Hawaii,
Porto Rico, and the Philippines, including Guam
and the Samoan i.slands ; and the Federal Dis-
trict of Columbia. The aggregate area of these

territories is nearly 1,000.000 square miles, and
the total population about 8,000,000. Their polit-

ical status is one of dependence upon the gov-
ernment of the United States, although the

degree of autonomy which they enjoy varies with
the different groups. The first group, embrac-
ing Arizona, New Mexico, Oklahoma, and Ha-
waii, are the most favored in this respect, each
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being allowed a popularly elected legislature, a

governor who is appointed by the President for

a term of four years, and a series of courts, the

higher judges of which are also appointed by
the President, all paid from the treasury of the

United States. The legislatures, however, do
not have plenary legislative power, and their

acts are always subject to modification or abso-

lute veto by Congress. As was said by the

Supreme Court in the case of the National Bank
V. Yankton, Congress may do for the people of

the Territories what the people of a State may
do for the State and that it can declare void a
valid act passed by the territorial legislature or

make a valid act invalid. The power of Con-
gress over the Territories is derived from the

constitutional provision which empowers that

body to make needful rules and regulations

respecting the territory and other property of

the United States. This has been interpreted as

giving Congress general as opposed to enumer-
ated powers in the Territories, that is, what is

not denied is granted. The organic law of the
Territory consists of the Federal Constitution

and the Act of Congress organizing the Terri-

tory, in the framing of which the inhabitants

have no part. Furthermore the Territories are

not allowed to be fully represented in Congress,
but may choose a delegate who is given only
the privilege of a seat in the House of Repre-
sentatives with the right to serve on committees
and participate in the debates but not to vote.

Even this is not a constitutional right but only

a privilege which can be withdrawn by Con-
gress at any time. Likewise the citizens of the

Territories do not enjoy the right to participate

in the election of President and Vice-President,
although they are allowed by both political

parties to send delegates to the national con-
ventions for the nomination of presidential can-
didates.

The civil rights of the inhabitants of the Ter-
ritories are substantially the same as those of
citizens of the United States, the Supreme Court
.having held in a long line of decisions that the
prohibitions upon Congress in behalf of personal
liberty apply to all the territory of the United
States, whether erected into States or not. Since
the acquisition, however, of remote insular lands
the Supreme Court has modified to some extent
its earlier views and has laid down the doc-
trine that the Constitution does not apply ex
propria vigore to the new Territories thus ac-

quired, but must be "extended" thereto by Act of
Congress, and furthermore, that Congress may
legislate differently for different parts of the
unorganized domain (see the Insular Cases de-
cided in igoi ; and the case of Hawaii v. Man-
kichi decided in June 1903). Excepting Hawaii
all the insular Territories occupy a status dis-

tinctly inferior to that of Arizona, New Mexico,
and Oklahoma described above. Of these, Porto
Rico is the most favored. It has a governor,
judges, and other officers appointed by the Pres-

ident and a bicameral legislature, the lower
house of which is popularly elected, the upper
house or council being appointed by the Presi-

dent. It is represented at Washington by a
"commissioner" who until 1904 was not allowed
a seat in the House of Representatives. The
inhabitants are not regarded as citizens of the

United States, although the Supreme Court in

December IQ03 went so far as to declare that they
were not aliens (Gonzales v. Williams). The

Philippines are at present governed by a com-
mission of seven members appointed by the

President. The commission is vested with the

power of legislation and administration subject

to the veto power of Congress. As yet no leg-

islature has been established, but the act of

Congress passed in June 1902 under which the

Philippines are now governed, provides that

within two years following the date of the

enactment of the said law, if a state of pacifica-

tion exists in the islands, an election shall be
held for members of a legislative assembly, of

which the upper house is to consist of the mem-
bers of the Philippine Commission. As soon
as this is done the powers of local legislation

now exercised by the Philippine Commission will

pass to the legislative assembly. As yet no great

degree of local self government is allowed nor
are the islands represented at Washington either

by a commissioner or delegate. The inhabitants

are not citizens of the United States and the

determination of their political and civil status

is left to Congress. The Samoan Islands and
Guam are governed by military and naval gov-

ernors respectively. Of the unorganized domes-
tic Territories Alaska has a governor, judiciary,

and other officers, appointed by the President,

but has neither legislature nor delegate in Con
gress. A measure of local self government has

recently been allowed incorporated towns of 300
inhabitants. The Indian Territory

_
has neither

governor, legislature, nor delegate in Congress.

In 1898 Congress adopted a code of laws for

the Territory and provided a system of courts.

With the completion of the allotment policy of

Congress the usual territorial form of govern-

ment will probably be established. Finally, the

District of Columijia is governed by three com-
missioners, two of whom are appointed by the

President from civil life, and the third is de-

tailed from the engineer corps. They have gen-

eral charge of the administration of the District,

including the appointment of local officers. The
law-making body, as in the case of Alaska and

the Indian Territory, is Congress, and the Dis-

trict has no delegate in the House of Representa-

tives. One half the expense of governing the

District is borne by the United States, the other

half by the residents.

At no time since the adoption of the Consti-

tution has the United States been
_
without a

Territory. In fact before the Constitution had
been framed the United States had acquired by

the cession of the States a vast domain in the

Northwest which was then practically uninhab-

ited. For the government of this domain Con-
gress passed the celebrated Ordinance of 1787,

providing that as the population grew the de-

gree of local autonomy should be increased, and

that when the number of inhabitants reached

60,000 the part of the Territory should be ad-

mitted to the Union as a State, on an equality

with the original States. By other treaties

of cession new lands were acquired and held

for a time under the dependent status in accord-

ance with the American theory that the inhab-

itants of new territories are unfitted if not in-

capable of immediate self government, and
should therefore go through a pupillary stage

of preparation before admission to all the rights

and privileges of the Commonwealth status.

But in every treaty of cession except those for

the purchase of Alaska, Porto Rico and the

Philippines the United States government ob-
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ligated itself to incorporate the inhabitants into

tlie American Union as soon as consistent with,

the principles of the Constitution. All the

States thus far formed out of territory acquired

from foreign nations except Texas and Cali-

fornia have passed through the territorial stage.

No general rule exists as to the period of pupil-

lage through which the inchoate State shall be
required to pass. In some instances, as in the

case of Kansas, it has been as short as four

years, while on the other hand Arizona and
New Mexico after 54 years of territorial

status are still denied admission as States. The
nearest approach to a general rule is the require-

ment that the population of the Territory shall

be as great as the ratio of representation in

Congress, but this has often been disregarded,

usually for political reasons. Thus Nevada was
admitted for political purposes when its popula-
tion scarcely exceeded 20,000, while Utah was
refused admission long after its population ex-
ceeded the Congressional ratio. For a more
detailed discussion of this subject see the articles

on each separate Territory. See also the several

cases cited and the articles on Territori.\l Ex-
pansion, and United St.mes History.

J.wiES VViLFORD Garner,
Professor of Political Science, University of

Illinois.

Terror, Mount, Antarctic Regions, a vol-
canic mountain situated close to Mount Erebus
(q.v.) on the coast of Victoria Land, in lat. 77°
30' S. and Ion. 167° E. Its height is 10,883 feet.

It was discovered in 1841 by Sir James Ross,
and named after one of his ships.

Terror, Reign of, the period of the French
Revolution extending from the downfall of the
Girondists, June 1793, to that of Robespierre
(q.v.), 27 July 1794. For an account of iit, see
France, History.

Terror, The White, the period of Bour-
bonist reprisals at the second Restoration. (See
Louis XVIIl.) It was so called from the
white flag (/c draficau blanc) of the Royalists.
An "Edict of Amnesty" was published on 24
July 181S, but 57 were exempted from it— 19 to
be tried by courts-martial on capital charges, and
38 to be either exiled or brought to justice, as
might be determined. In Southern France there
was rioting, assassination, and pillage. This was
especially true in Nismes and the surrounding
region, where the victims were largely of the
Reformed faith. The government was slow to
intervene, and the Allies were compelled to take
matters into their own hands, a detachment of
Austrian troops occupying the department of
the Gard. In other districts there were similar
outbreaks. Consult: Vaulabelle, 'Histoire des
Deux Restaurations' (1844 et seq.) ; and Daudet
(L. M. E.), <La Terreur Blanche' (1878).

Terry, ter'i, Alfred Howe, American sol-
dier: b. Hartford, Conn., 10 Nov. 1827; d. New
Haven 16 Dec. 1890. He was educated at Yale
Law School and began practice in 1849. He had
been a member of the state militia prior to the
Civil War and at the call for volunteers he with
his regiment, the 2d Connecticut, responded and
was engaged in the battle of B\dl Run. Being made
a brigadier-general, he served in 1862-3 in the
operations near Charleston. He commanded a
corps in the Army of the James, and fought at

Chester Station, Drewry's Bluff and tht siege of

Petersburg, and was entrusted with the military
part of the second attempt on Fort Fisher, Janu-
ary 1865, co-operating with the admiral. The
successful storming of the fort made him a
brigadier-general in the regular army. He cap-
tured Wilmington, and was a departmental com-
mander after the war. Gen. Terry became
major-general in 1886, and retired in 1888.

Terry, David S., American jurist: b. Todd
County, Ky., 1823 ; d. Lathrop, Cal., 14 Aug.
1889. He served in the Texan war against
Mexico under Gen. Sam Houston, and in the

war between the United States and Mexico

;

went to Calaveras County on the discovery of
gold in California ; and after some experience
in mining studied law and began practice in

Stockton. Elected an associate-justice of the
California State supreme court in 1855, he be-
came chief justice in 1857. He strongly opposed
the procedure of the "vigilance committee." In

1859 he killed Senator D. C. Broderick (q.v.)

in a duel near San Francisco. Broderick had
been an uncompromising opponent of the exten-
sion of slavery, particularly in Kansas, had
taken active part in the bitter California cam-
paign of 1859, and in one of his speeches made
certain strictures resulting in a challenge. After
service in the Confederate army during the Civil

War, Terry resumed practice in San Francisco.

Terry, Ellen Alice, English actress: b.

Coventry, Warwickshire, 27 Feb. 1848. Her par-
ents were both actors and she made her first ap-
pearance at the age of 8, under the management
of Mrs. Charles Kean at the Princess Theatre,
London. A little later she won high praise as
the young Prince Arthur in 'King John.' Dur-
ing the periods of 1860-3 and 1867-8 she acted
with various stock companies, first appearing
with Henry Irving in 1867, as Katherine to his
Petruchio in 'The Taming of the Shrew.' She
was married early in life to G. F. Watts, the
painter, but the union was shortly dissolved, and
she was married to E. A. Wardell, an actor, in

1864. She was absent from the stage 1868-74,
re-appearing under Charles Reade's management,
and in 1875 won her first great success as Portia
in a revival of 'The Merchant of Venice' at the
old Prince of Wales' Theatre. This she shortly
followed with the title role in W. G. Will's play,
'Olivia,' the result being that Henry Irving
made her his leading lady, and the long artistic

partnership at the Lyceum Theatre was com-
menced. Some of her impersonations at the
Lyceum have been Ophelia, Portia, Desdemona,
Juliet, Beatrice, Lady Macbeth, Cordelia, Mar-
garet in Will's 'Faust,' the Queen in Will's
'Charles I.,' Pauline in 'The Lady of Lyons.'
etc. In company with Irving she has several
times visited the United States and has been in-

variably successful. While still with Irving she
joined Mrs. Kendal and Beerbohm Tree in a
revival of 'The Merry Wives of Windsor' at
Her Majesty's Theatre in 1902. She has re-

cently re-enacted her old success in Irving's re-

vival of 'The Merchant of Venice.'

Terry, Henry Taylor, American lawyer: b.

Hartford, Conn., 19 Sept. 1847. He was grad-
uated from Yale in 1869, and was admitted to the
bar in 1872. In 1878 he became professor of law
at the Imperial University. Tokyo, Japan, hut re-

turned to New York in 1884 and resumed prac-
tice the following year. In 1894 he again went
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to Japan and took up his former duties as law
professor at the university. He has pubHshed
'First Principles of Law' (1878); 'Leading
Principles of Anglo-American Law' (1884);
'The Common Law' (1891).

Tertiaries, ter'shi-a-riz, a name applied to
the members of the Third Order of various reli-

gious societies in the Roman Catholic Church.
Shortly after the institution of the Franciscan
Order by St. Francis of Assisi in the beginning
of the 13th century, numbers of lay people were
affiliated with the Franciscans under certain
rules and restrictions, which bound them more
systematically to a life of penance and devotion
than ordinary persons living in the world. In
the course of time many of these Tertiaries
desired to take solemn vows, live in community,
and still follow the regulations of the Third
Order. In this way rose various Tertiary con-
gregations, which gradually united under the
one government. Benedict XIII. in the begin-
ning of the i8th century recognized these Ter-
tiary congregations and the laity affiliated with
them as "a true and proper order, uniting in
one seculars scattered all over the world and
regulars living in community." Leo XIII.
recommended the Third Order in an especial
manner to the faithful throughout the world,
as a means of personal sanctification to be
embraced by lay people who desired to lead a
more devout life.

The Dominicans also had their Third Order
Tertiaries, instituted by St. Dominic himself,
though in what year is uncertain. It was
known as the Military Order of Christ, origi-
nally composed of knights and noblemen, whose
duty it was to wage war against heretics. After
the death of the founder this became the order
of the penitents of St. Dominic, for both sexes,
and constituted the third order of Dominicans.
These Tertiarians, without making any solemn
vows, had the assurance of great spiritual priv-
ileges through the observance of a few fasts
and prayers; they continued, also, in the enjoy-
ment of their civil and domestic relations. Some
few companies of Dominican sisters of the Third
Order, particularly in Italy, united in a monastic
life, and became regular nuns ; the most cele-
brated of whom is St. Catharine of Sienna.
Other religious orders after the e.xample of
the Franciscans and Dominicans also established
tertiary affiliations ; the Augustinian hermits in
the beginning of the 15th century, and later on
the Minims, the Servites, the Carmelites, and
the Trappists. At the present time there are
numbers of the laity throughout the world
affiliated with the third orders and followed
their regulations while still following their
secular vocations in the world. See Domini-
cans.

Tertiary, ter'shT-a-ri or ter'sha-ri, the
name of the rock formations of the Cenozoic
time, given to them because they are posterior
in date to the rocks termed "Secondary" (the
Mesozoic) of which the chalk constitutes the
newest groups. These strata were at first con-
founded with the superficial alluviums of Europe
and it was long before their real characters were
realized. They occur most generally in patches,— some of them of marine origin, others of
fresh-water or of continental derivation. Rocks
of this age were first described by Cuvier and

Brongmart in 1810 from the Paris basin, where
they are well developed and highly fossiliferous.
The shells found in these deposits were recog-
nized as different, though related to those of the
modern time, while the bones of quadrupeds were
found to be of extinct species. Similar strata
from the London and Hampshire basins were
shortly after discovered, and rocks of similar
age m Italy, the south of France, Austria and
other parts of Europe were subsequently found.
Those of Italy were found in low hills flanking
the Apennines on both sides from the plains of
the Po to Calabria and called by Basterot, who
studied them, the Subapennines. The fossils of
these beds were of a more modern type than
those of Paris or London. In the neighborhood
of Bordeaux in the south of France, another
series of Tertiary strata were discovered and
described by M. de Basterot in 1825. The sev-
eral hundred species of shells described from
these beds were found to differ mostly from
those of the Paris basin and those of the Sub-
apennines, and to possess an intermediate char-
acter between the two. Subsequently it was
found that strata contemporaneous with those
of Bordeaux overlie the Parisian formation in
the valley of the Loire, and underlie the Sub-
apennine beds in Piedmont. '

In 1828 and 1829 Lyell conceived the idea *

that the Tertiary beds might be subdivided
according to the percentage of living species in
each. For this purpose, he and M. Deshayes, a
well known French conchologist, compared some
3.000 Tertiary with about 5,000 living species.
The result arrived at was, that in the lower
strata, or those of London and Paris, there were
about 3^ per cent of recent species, in the
middle Tertiary of the Loire, Bordeaux, etc.,

about 17 per cent of recent species, and in the
upper or Subapennine Tertiary from 35 to 50 per
cent of living species. These results were pub-
lished in 1833. In formations still more modern,
which Lyell studied in Sicily, where they attain
a vast thickness, the percentage of living species
was found to be 90 or 95. To these four series
Lyell applied the names : Eocene, Miocene, Older
Pliocene and Newer Pliocene. A still later for-
mation (Post-Tertiary) was called Pleistocene, I
in which the shells were all of recent types, 1
but the mammals partly of extinct species. The
most important recent modification of this no-
menclature, has been the introduction of the term
Oligocene by Beyrish to include strata formerly
classed partly as Upper Eocene and Lower
Miocene. At present much less stress is laid
upon the numerical method of subdivision em-
ployed by Lyell and Deshayes. As the various
deposits of the typical Tertiary beds of Paris,
London, the Loire Basin, and the Subapennine
series became well known a standard of com-
parison became established, by which similar
deposits of other regions could be determined.
This is the method employed to-day in deciding
to which division a given deposit should belong.

In the United States, Marine Tertiary beds
are found on the Atlantic and Pacific coasts.
The most important of these are the strata of
the Atlantic coastal plain with its extension in
the Gulf of Mexico. On the Atlantic coast the
Eocene beds are classed together as the Pamun-
key formation from the river of that name in
Virginia, where the strata are well exposed.
They are mostly clays and greensands which
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rest unconformably upon the Cretacic strata

and are unconformably overlain by the Miocene
beds. These latter, in Maryland, Virginia, and
adjoining States are known as the Chesapeake
group, from their fine exposure on Chesapeake
Bay. In North Carolina somewhat higher beds

occur— the Duplin beds named from Duplin

County, where are some of the best exposures.

All of these beds are highly fossiliferous, shells

predominating. In the Pliocene is a great bed
of diatomaceous earth from 200 to 300 feet

thick. In South Carolina, Pliocene beds make
their appearance on the Waccaniaw and Neuse
rivers, resting in some places directly upon the
Cretacic, the earlier Tertiary beds having prob-

ably been removed by erosion in pre-Pliocene
time. No Oligocene strata are known from the

Atlantic coast. On the Gulf coast, the Eocene
is well represented and rests upon the Cretacic.

It consists mainly of marls, greensands, clays,

and sands, and is divisible into the following
stages: (i) Midwayan, (2) Chickasawan, (3)
Claibornian, and (4) Jacksonian. Each of
these has its particular fauna. Both Oligocene
and Miocene are represented on the Gulf
coast. The Oligocene beds comprise the
Vicksburg group at the base, followed by the
Chattahoochee and Chipola groups. These are
characterized by a warm-water or subtropical

fauna. The Miocene beds of the Gulf States
are comprised in the Alum BlufT beds wdiich are
equivalent to the Chesapeake group of the At-
lantic coast. They represent the advent of the
colder water fauna from the North. Pliocene
beds of the age of those formed in South Caro-
lina, are extensively developed in Florida, where
some of the best known exposures are on the

Caloosahatchee River. From this the name
Caloosa marls applied to these beds is derived.

Tertiary deposits are well developed in the
interior of the United States, between the Mis-
sissippi River and the Rocky Mountains. They
consist of non-marine strata, partly lacustrine,
partly solian, and partly made up oi' wash from
the mountain sides in the form of coarse alluvial

cones or fans. In these deposits numerous bones
of extinct mammalia are found, of which ex-
tensive collections have been gathered in the
various museums of the country, particularly
in the American Museum of Natural History in
New York. Most of the deposits are in

isolated basins, and can only be correlated by
their vertebrate fauna. The following represents
the important series

:

Pleistocene
Pliocene

Transitional
Miocene

Transitional
Oligocene upper
Oligocene transitional
Oligocene lower
Eocene upper
Eocene middle
Eocene lower
Transition
Cretacic
Equus beds

Blanco beds
Palo Duro beds
Loup Fork beds
Deep River beds
John Day beds
Protoceras beds
White River beds
Uinta
Bridger

( Wasatch beds
( Puerco beds
Fort Union beds
Denver-Laramie

Among the Eocene mammals from these beds
may be mentioned the prototypic oninivore
Phenacodiis from the Wasatch and the prototypic
carnivores of the class of Crcodonts from the
Puerco beds. Another prototypic form from the
Wasatch bed is the Coryphodon. Primitive
tapirs, and primitive horses, with four toes

{OroMppus and Eohippus), also occur here.

Among the Oligocene mammals may be men-
tioned the Titaiwthcros, from the White River
beds, and the Mesohippus, or horse with only
three functional toes. The peculiar Oreodon
occurs in beds above the Titanothcrium, and
represents a type intermediate between hog and
deer in structure. Early camels, the earliest

true carnivores, early bats, squirrels and rodents,

and marsupials also occur in these beds.

Miohippus, a still more modified horse, occurs
in the John Day and the Deep River beds ; in

the latter also occurs the oldest mastodon. In
the Loup Fork beds occur Procainelus, Masto-
don, and dogs of the genus Canis, and the Plio-

cene Blanco beds have afforded Megalonyx,
Mastodon, and Equus, the latter of a species

closely related to modern horses.

On the Pacific coast the Eocene is repre-
sented by the Tejon group, the Kenai group and
the Arago beds ; the Oligocene, by the Aturia
beds and the Astoria shales, while the Miocene
and Pliocene are represented by a large number
of formations in various parts of the Pacific

Coast States. See Cenozoic Era ; Ches.^peake
Stage; Claiborne Stage; Eocene Series; Mio-
cene Period. . ur /-

A. W. Grab.\u,

Adjunct-Professor Paleontology, Columbia Uni-
versity.

Tertiary Era, the space of time, geologic-
ally considered, immediately preceding the pres-
ent era, and occupying the earlier and larger
part of the Cenozoic, or "third" stage in the
palaeontologic history of the world (see Geol-
ogy). The general characteristics of geography,
vegetation and animal life were similar to those
of the present time, but land areas were of less
extent and were more largely occupied by inte-

rior fresh-water basins. The climate of the Ter-
tiary was evidently warmer and more moist than
that of the period preceding it, types of plants
now strictly tropical then covering areas now
under arctic latitudes and influences ; but steady
improvement proceeded toward dryness and cool-
ness. At the close of the Cretaceous period all

the flying reptiles and dinosaurs, and most of
the marine reptiles, seem to have become ex-
tinct

; and the Tertiary formations, so far as
known, yield only forms of Vertebrata essen-
tially similar to those of the present day.
"Among

^
fishes," says Woodward, ". . . all

the existing suborders, and many of the existing
families or even genera seem to occur in the
Eocene; and the chief interest of the Tertiary
fish-fauna consists in its varying distribution at
different times both in the seas and fresh waters.
Except the ordinary turtles and a solitary rhyn-
cocephalian (Chaiiiposaunis) no vertebrates
higher than fishes have been found at the base of
the Tertiary series. . . . The terrestrial verte-
brata are of much more importance ; for the
Mammalia suddenly appear as the dominant type
on all the continents and the evolution of many
of the minor groups can be traced.

"Among the invertebrates, ammonites, belem-
nites, Rudista: and most of the crinoids had
passed away when the Tertiary era began; and
the types of forms came in whose descendants
are now familiar to us."

This era is divisible, stratigraphically and
palasontologically, into four periods in order from
earliest to latest as follows: (i) Eocene, (2)



TERTULLIAN

Oligocene, (3) Miocene, (4) Pliocene. The
Eocene appears in extensive formations largely
of lake-deposits, forming four successive sub-
periods. Basal, Lower, Middle and Upper
Eocene. The first occurs at Rheims, France,
and in the Rio Puerco beds (lacustrine) in New
Mexico and Colorado. In this fauna there are
still typical, though highly specialized members
of the Jurassic group of Multituboxulata, but
the large majority of the genera belong to the
Creodonta and Condylarthra, or ancestors of the
Carnivora, Inscctivora and Ungulata. Lower
Eocene fossiliferous beds crop out in Great
Britain and northwestern France, and in the
Rocky Mountain region (Wasatch, etc.). Mar-
supials (opossums) still exist in both continents,

the ancestral types of horses and other perisso-

dactyls appear, and a few early artiodactyls ; but
the characteristic ungulates of the period are
amblypods, prominently Coryphodon (q.v.).

Lemuroids and rodents first appear, and crusta-

ceans and insects begin to become prominent.
The Middle Eocene is best known by the exten-
sive lake-deposits of Wyoming and Colorado,
which are rich in vertebrate remains. Here first

appear the great titanotheres and Dinocerata,
and bats are introduced. The Upper Eocene is

the period of the Uinta lacustrine beds of Utah
and of fresh-water deposits in Europe and
northern Africa. The perissodactyls (see
Horse, Evolution of) develop and artiodactyls

become numerous, and foreshadow the swine,
ruminants and camels, which seem to have orig-

inated in America. Oreodonts, cetaceans and
sirenia first appear, while rodents increase
and diversify, opossums still persist in Europe,
and lemurs disappear from America and Europe.

At this point marine zoologists, having in

view the corals, mollusks, crustaceans, etc.,

which crowded the seas, find it necessary to sep-

arate a division called Oligocene ; but no such a
period seems marked among terrestrial animals.

Lower Miocene time is represented by widely
scattered European fresh-water and brackish
water deposits in Europe and southern Asia, and
in North America by the White River forma-
tion, which was deposited in a series of vast
shallow lakes covering the present plains from
Kansas to Assiniboia. The OTO(io;i(a come to an
end. Carnivora become abundant, and among
ungulates horses advance, and hornless rhi-

noceroses appear on both continents, with many
other large artiodactyls. The Middle Miocene,
to which are referable the John Day beds of
Oregon and Montana, and many well-known
European deposits, is remarkable in Europe for

the sudden appearance of proboscideans (dino-
thercs and mastodons), apes, deer with antlers,

and horned rhinoceroses ; none of these are
known as yet in America, where the character-
istic animal of the period is the sabre-toothed
tiger in various species. Our West exhibits,

however, a succeeding "horizon" (Loup Fork
beds), called Upper Miocene, in which a mas-
todon, advanced horses, antlered deer, camels
and many sorts of lower animals first appear.

The Pliocene and Pleistocene faunas of the
Old World are very rich and well known, not
only in Europe but in India, China and Malaya.
In North America they are as yet very imper-
fectly known. This was the period of the
arrival of the kinds (genera) of animals now
familiar to us — single-toed horses, bears, bea-

vers, elephants, true oxen and deer, and man-
kind; and of the disappearance of the masto-
dons, the giant beaver (Trogonotherium), and
other relics of a previous state of things. Many
of these animals, now restricted to the tropics,
then flourished in northerly latitudes; and their
remains are found in Great Britain, which was
at this time a part of the European continent.

"Having thus traced the series of mammalian
faunas through the Tertiary formations both of
the Old World and of North America," says
Woodward, "it is interesting to speculate as to
where the various elements arose. At the base
of the Eocene it is evident that the faunas of the
East and the West were essentially identical. As
they are traced upward they gradually diverge.
The first noteworthy difference is the great de-
velopment of the Condylarthra in America, and
the rise in the Elocene of the large specialized
Amblypoda, of which only a single genus
{Coryfhodon) has been found in the corre-
sponding fauna of Europe. On the other hand,
the still larger ungulates of the sub-order Pro-
boscidca seem to have originated in the Old
World and did not reach America until the late

Pliocene. The Pcrissodactyla— the tapirs, rhi-

noceroses, and horses— appear to have advanced
on a parallel course on the two continents

;

though in America both the rhinoceroses and
horses became extinct at the close of the Plio-
cene, the former without acquiring the charac-
teristic horn. Among Artiodactyla, both the
Ccrvida and Suidce seem to have been appro.xi-
mately parallel in their development on both
continents, only differing in some minor
branches which soon became extinct. The Cam-
elidcc, however, are clearly American through-
out, only wandering into the Old World by Asia
in the Pliocene. It is almost equally probable
that the Bovida originated in the Old World.
Among Carnivora, the Creodonta are both
American and European ; but on the former con-
tinent they only pass upward into Canida, Mus-
telida, and the aberrant cats of the family Nim-
ravidcc, while in Europe they are succeeded not
merely by these families, but also by the Vivcr-
ridtr, Hycrnidce, Felidcc, and Ursidtr. The viver-
roids and hyenas never reached America, but the
true cats and bears arrived in that continent at
the close of the Pliocene. Of the Primates, the
primitive lemuroids appeared in the Eocene sim-
ilarly on both continents; but in North America
they soon became extinct, while in the Old
World they were followed by the true apes and
still have some specialized survivors."

Consult: Dana 'Manual of Geology' (New
York 1895) ; Zittell, < Text-book of Paleontol-
ogy' (New York 1900-4) ; Cope, <Vertebrata of
the Tertiary Formations of the West' (Wash-
ington 1884) ; Williams, 'Geological Biology'
(New York 1895); Woodward. 'Vertebrate
Palaeontology' (London 1898), which contains
an extensive bibliography.

Tertullian, ter-tul'yan, Quintus Septimius
Florens Tertullianus, Latin Father of the
Church : b. Carthage about 160 a.d. ; d. about 230.
He was the son of a proconsular centurion,
became a jurist at Rome, was converted to
Christianity, but latterly gave up the orthodo.x
faith and went over to the Montanists, who
on most points of doctrine were at one with
the orthodox Christians, though they were dis-

tinguished by greater austerity in manners and
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severity in discipline. (See Montanus.)
Among moral and disciplinary works probably
written wbile be was a member of the Church
are ' De Prenitentia,' and *Ad Uxorcm,' con-
taining advice to bis wife not to marry again
after bis death, and especially not to marry a
heathen. Among doctrinal works written after

he became a Montanist are 'Adversus Marci-
onem,' written against the Gnostics; 'De
Anima,' a philosophical treatise of Stoical

tendencies; <De Carne Christi,' asserting

against the Gnostics tlie reality of the incarna-

tion; 'De Resurrectione Carnis,* of the reality

of the resurrection of the body; 'Adverstis
Praxeam,' against the heresy of the incarnation
of the Father: 'De Fuga in Persecutione,*
against the orthodox opinion that Christians

might save themselves from persecution by
fbght; 'De Jejuniis,' a defense of Montanist
austerities; 'De Pudicitia,' against granting
absolution to those who had fallen into un-
chastity after marriage. Works probably, but
not certainly, written after be bad become a
Montanist, are such as 'De Spectaculis,' against
Christians attending the public games; 'De
Idolatria,' against unlawful compliances with
heathen usages — in this work he declares that

no true believer can accept any public oflfice

or serve as a soldier in the armies of the state.

To what period of his life the most celebrated
and most elaborate of his works, the 'Apologia,'
belongs is not certain. This is a formal defense
of Christianity addressed to the Roman magis-
trates. He repudiates the charges of atheism
and immorality brought against the Christians

by the vulgar, and retorts upon the heathen.
Among other works whose period is not known
is 'Adversus Hermogenem,' in which Tertullian
held with the Stoics the doctrine of the ma-
teriality of the divine nature ; but in this treatise

he maintains the doctrine of the creation of the

world out of nothing as opposed to the eternity

of matter /rr sc maintained by Hermogenes, a
convert from Christianity to Stoicism.

The writings of Tertullian display great
learning, impetuous energy, force of imagination,

and keenness of wit, along with some of the
faults of style bred by the provincial literary

taste of Africa. His works are valuable for

the light they throw on the doctrine and disci-

pline of the Church in the age in which he lived.

Consult: Migne, 'Patrologia Latina* ; Farrar,

'Lives of the Fathers' ; Hort, 'Ante-Nicene
Fathers' (1902) ; Bindley, 'The Apology of
Tertullian* (1902).

Tesla, tez'la. Nicola: b. in Smiljan, prov-
ince of Lika, Austrian Croatia, in 1857 ; early

education in Gospich
;

graduated from Real
Schule, Karlstadt, in 187,? ; studied at Poly-
technic School, Gratz, capital of Croatia, with
the intention of becoming a professor of mathe-
matics and physics, but became interested in

electricity, and took up and completed an engi-
neering course. He afterward studied phi-
losophy and languages at Prague and Buda-
pest, keeping up meantime his electrical and
engineering studies. For some time he was
employed in the government telegraph engineer-
ing department as an assistant, and while there
invented several improvements which attracted

notice. Then he became engineer for a large

lighting company in Paris, and next turned his

attention to the United States as a promising
field for electrical talent and experience. Here

he formed a connection with the Edison Com-
pany at Orange, N. J., but gave up this engage-
ment in order to be entirely free in his electrical

work. He has made himself well known by
liis many practical inventions, and the boldness
and brilliancy of his ideas as to the possibilities

of electrical science. These ideas, which have
aroused widespread interest, have also in some
degree diverted attention from the many useful

contributions of Tesla to the world's fund of
scientific achievement, most of which have been
developed in the Tesla laboratory in New York,
which he established for the purpose of inde-

pendent electrical research.

Tesla's researches in electrical oscillation

created a new field of electrical investigation,

the full possibilities of which have by no means
been exhausted. He v;as the first electrician to

conceive an effective method of utilizing the
undulating current, converting electrical into

mechanical energy more simply, effectively and
economically than by the direct current. He
invented the modern principle of the rotary
magnetic field, embodied in the apparatus used
in the transmission of power from Niagara
Falls. He has also invented many new forms
of dynamos, transformers, induction coils, con-
densers, arc and incandescent lamps, the oscil-

lator combining steam-engine and dynamo, etc.

Test Acts, in Great Britain, are acts meant
to secure that none but rightly affected persons
and members of the established religion shall hold
oftice, include all such acts and enforce oaths of
abjuration, allegiance, supremacy, or, among the
clergy, uniformity; as well as requiring members
of corporations to receive the sacrament after the
manner of the Church of England. The term is

specially used for two English statutes imposing
certain oaths on the holders of public offices. The
act of 1673 directs that all magistrates shall take
the oaths of allegiance and supremacy, and pro-
vides that they must receive the communion
according to the rites of the Church of England
within a year before their election. A Scottish
act was passed in 1681. Another act of 1685
imposed the like conditions on the holders of all

public offices, civil and military. These acts,
which were evaded to a large extent by means
of an act of indemnity passed every year, were
not finally repealed till 1829. The universities
had their own special tests, now abolished save
in the case of offices with clerical functions.
See Oath.

Test-papers, slips of unsized paper soaked
in solutions of vegetable coloring matters, used
as indicators of the presence of acids or of
alkalies, and, in some instances, of special chem-
ical compounds. The most common test-papers
are litnnis and turmeric papers; the former
papers are colored with an acpieous solution
of a blue substance obtained from various
species of lichens, the latter with a solution in
spirit of a yellow powder obtained by grinding
the roots of a species ol Curcuma cultivated in
India and Java. Blue litmus is reddened by
acids, the blue color being again restored by
alkalies; turmeric is turned brown by alkalies.
There are also phenolpluhalein and amido-benzo!
papers, which cannot be classed as vegetable
coloring matters, though organic, while the use
of papers soaked in inorganic compounds is not
infrequent in analytical laboratories.

Testament. See Bible.



TESTICLE— TESTING MACHINES

Tes'ticle, one of the two genital glands of

the male in which the spermatozoa and some
other of the constituents of the semen are

formed ; a testis. The term is also applied to

either of the posterior tubercles of the optic

lobes or corpora quadrigemina. The testicle

proper lies in the scrotum, is of an oval form,

and is mostly invested with a pouch or closed

sac of serous membrane, the tunica vaginalis,

derived from the peritoneum during the descent

of the gland in the fcetus from the abdomen into

the scrotum. The organ consists of a central

portion or body, an upper enlarged extremity,

the globus major or head, and a lower extrem-

ity, the globus minor or tail. Lying upon the

posterior border of the testicle is a long narrow
flattened body, the epididymis. To this border

is attached the spermatic cord, composed of

arteries, veins, lymphatics, and nerves, con-

nected together by areolar tissues and invested

with fascire. This cord ends in the internal

abdominal ring. It is accompanied by the vas

deferens, the excretory duct of the testis (a

continuation of the epididymis), which passes

through the ring into the pelvis to the base of

the bladder, where it unites with the duct of the

vesicula seminalis to form the ejaculatory duct,

which terminates in a slit-like orifice in the

prostatic portion of the urethra. Underneath
the tunica vaginalis is the tunica albugiuea, or

fibrous covering of the testicle, and beneath this

coat is the tunica vasculosa, or vascular tunic,

composed of a plexus of blood vessels held

together by delicate areolar tissue. The glandu-

lar structure of the testis consists of from 250

to 400 lobules, each composed of from one to

three or more minute convoluted tubes, the

tubuli seminiferi. These tubules unite into

larger tubes, which carry the seminal fluid

from the testis to the epididymis.

The testicle is subject to hypertrophy,

atrophy, injuries, acute or chronic inflammation,

cystic diseases, fibroma, malignant disease, and
neuralgia. Inflammation of the testicle (or-

chitis), as that of the epididymis (epididymitis

q.v.), is usually attended with much pain and

swelling and a feeling of weight and great dis-

comfort. The use of a properly fitting sus-

pensory bandage afltords much relief ; but the

treatment of diseases or disorders of the testicle

should be entrusted to a physician. See also

Spermatozoa.

Testing, in chemistry. See Analysis.

Testing Machines. Testing machines are

employed to determine the physical properties

of metals, and other materials such as cement,

used for engineering and structural purposes.

They are used especially in the testing of steel.

The prime requisite of a material to be used in

engineering operations, is the property termed
"strength," which is its capability to withstand

the action of forces that might be applied to it

in various ways so as to produce tensile, com-
pressive, bending, shearing, and twisting strains.

Very often the force applied is a combination of

two or more of these strains or stresses, and the

metal is called to withstand also the effects of

abrasion or wear. Physical tests are of two
general classes— those made to determine the

suitability of a grade of material for a particular

purpose, and those by which the effects, of dif-

ferences in chemical composition, and different

methods of manufacture, on the properties of

the material, are studied scientifically.

The most satisfactory meth.od that may be
employed for this purpose is to actually load a

specimen of the material under test and grad-

ually increase that load up to the breaking

weight, and observe the effects thus produced.

Such a method, however, is too slow and cum-
bersome, since the loads required for even the

simplest commercial tests are very seldom less

than 50,000 pounds, and loads ranging from
150,000 to 250,000 pounds are commonly used,

and make the direct application of weight im-
practicable in most cases. Therefore, various

machines have been devised by which any load,

from the smallest that will perceptibly affect the

specimen, up to the breaking load, may be read-

ily applied and its weight accurately determined.

Of these there are two general types— those

by which the specimen is loaded by means of a
hydraulic press, and those employing a screw
generally combined with a train of gearing.

Excepting the Emery machine, which is the "

most ingenious and accurate that has been in- (

vented for the weighing of heavy loads, hy- j

draulic machines are not much used at the pres-
]

ent time. Their disadvantages are due to the "

difficulty of keeping the press filled with a suit- '

able liquid, the difficulty of keeping the packing i

of the plungers in good order, and the intermit-

tent application of the load by the strokes of

the pump.
In both types the load is applied in such a

way that it acts through some form of weighing
machine which enables the operator to determine
instantly the weight of the load or the amount
of the force being applied.

The general construction of the screw ma-
chine is shown by the accompanying illustration

of the Riehle machine, which may be readily

used to subject a suitable specimen to any one of

the three classes of strains —-direct tension, di-

rect compression, and the transverse or bending,

so that the weight of the load can be accurately

determined.

Riehle Testing Macliine.

Referring to the illustration, the operation of

the machine may be described as follows: The
sliding head (a) may be moved up or down by
the two screws (bb) which are operated by
power derived from any convenient source and
transmitted by belts on the pulleys (cc). These
pulleys are loose on their shafts, and being pro-

vided with a cross belt on one and an open belt

on the other, rotate in opposite directions. The
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lever (d) actuates friction clutclics which con-
nect either of the pulleys with its shaft, so that

the motion is communicated to the screws by
gearing and thus raises or lowers the sliding

head (a). By using the lever (e) and the hand
wheel (f), the gears may be so combined as to

give various speeds to the sliding head (a) as

may be required in different classes of tests.

The stationary head (g) is supported by col-

umns (hh) which rest upon the platform (k)
of the scale. The weighing beam (l) of the

scale carries a movable counterpoise (m) which
works on rollers along the beam. A hand wheel
(n) operates a screw or chain which lies along
the top of the beam and enables the operator to

move the poise out along the beam gradually as

the load is increased and thus observe constantly
the weight of the load being applied. In some
cases the poise may be arranged to be moved
automatically by means of gearing operated by
electrical connections, the circuit being made or
broken by the action of the beam as it rises or
falls.

In making a tensile test, the specimen is held
between two pairs of jaws, one in each of the
heads (a) and (g), as shown at (t). The head
(a) is then drawn down by the screws, and the
pull on the specimen presses the standards of

the head (g) down upon the platform of the
scales and causes the weighing beam to rise.

In a compression test, the specimen is placed
upon the platform of the scale and the sliding

head is drawn down upon it. In a transverse

or bending test, the specimen is placed on two
supports carried by a heavy frame which is

placed upon the platform of the scale, and the
load is applied by means of a projection on the

under side of the sliding head which presses
upon the centre of the specimen when the head
is drawn down.

Another machine of the screw type in exten-
sive use is that built by Tinius Olsen. It is

similar in principle to the Riehle, but it employs
four screws to operate the sliding head.

These machines are not only used to test

metal specimens, but may also be used to test

wood, cement, and other classes of building ma-
terial. In testing cement, small briquets of the
material are made with a predetermined cross

sectional area at the centre and are then sub-
jected to the tests as any other specimen.

In the testing of metals, the tensile test gives
the simplest and most reliable data for deter-
mining the properties of the greatest interest in

engineering operations.

W. MoREV, Jr.. C. E.,

Consulting Engineer.

Testu'do, among the ancient Romans a
cover or screen which a body of troops formed
with their oblong shields or targets, by holding
them over their heads when standing close to

each other. This cover somewhat resembled
the back of a tortoise, and served to shelter
the men from missiles thrown from above. The
name was also given to a structure movable on
wheels or rollers for protecting sappers.

Tet'anus, a disease characterized by spasm
of some or all of the voluntary muscles. The
spasms vary in rigidity, and strong exacerba-
tions attend their recurrence. Tetanus is a true
toxaemia, and occurs in several varieties, the
most familiar of which is lockjaw (trismus),

whence it is cornmonly called by this name. The
disease in all its forms ("tetanus neonatorum,
puerperal tetanus, idiopathic, traumatic, and
rheumatic tetanus) is known know to be caused
by the tetanus bacillus, which was discovered
by r.'icolaier in 1884. Kitasato cultivated it in

1889. The bacillus is a slender rod, round-
ended, existing in surface soil, dust, manure,
etc., and as a rule occurring singly except in

cultures. It lodges in some wound, often a
slight and unnoticed wound, and the production
of the disease is always a proof of its presence.
Except in rare instances, the bacillus does not
pass beyond the point of infection into the
body. The real nature of the tetanus poison
has not yet been determined, but its virulence is

deadly in the extreme, and it is rapidly absorbed
by the body in which it has found lodgment. It

is carried through the body in the blood.
In niilder cases the spasm of tetanus may

be localized in certain muscles. Various theories
regarding the action of the poison have been
held by pathologists, and the satisfactory ex-
planation is still being sought by specialists in

bacteriology and toxicology. Following child-
birth, tetanus may infect both mother and child,
and the average death rate from this disease,
always high, is especially so among children.
Surgical operations are sometimes followed by
tetanus, but antiseptic surgery has doubtless
lessened its frequency, and among diseases it is

regarded as rare. Within about ten days after
an injury resulting in the disease it sets in,

the muscles at tlie back of the neck and those
of niastication being usually first affected. The
patient can neither masticate nor freely open
his mouth. Often the progress to general rigid-
ity of the muscles is very rapid, and convul-
sions of extreme violence ensue. Respiration
is arrested, and death is often caused by this
suspension. In other cases it results from
spasms of the glottis, or from exhaustion pro-
duced by the violence of spasms.

There is no satisfactory treatment of tetanus,
but such as physicians adopt is both local and
general. Nothing is more important than careful
cleansing of wounds, however slight, for pre-
cautionary purposes. Antitoxic disinfectants
must be used, capable of destroying the poison
produced by the bacilli as well as the bacilli

themselves. Iodine solutions should be thor-
oughly applied to every tetanus wound. Potas-
sium bromide, chloral, calabar bean, morphine,
and antimony produce good results, and opium
and chloroform are employed for their quieting
effects. Amputation is sometimes resorted to.

Increase of fluids in the body by drinking or
by intravenous injection, and correspondiijg in-

crease of diuresis aid in eliminating the poison.
Antitoxin serum (see Serum Therapy), pre-
pared from the blood of tlie immunized horse,
has proved a true remedy for tetanus, and many
cures have been effected by its early adminis-
tration. Preventive methods, especially those of
inoculation, are now receiving the earnest atten-
tion of specialists. Consult: Wallace, <Indian
Medical Record' (1891) ; Roux, 'Annales de
ITnstitut Pasteur^ (1893); Bassano, 'Recherches
experimentales sur I'origine microbienne du
Tetanos> (1900): Moschcowitz, < Tetanus' in
<.\nnals of Surgery' (1900).

Tet'rachord, a term in music meaning a
scale-series of four notes. The word in its

present use signifies a half of the octave scale.
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The fundamental system in ancient music was
the tetrachord. or system of four sounds, of

which the extremes were at the interval of a

fourth.

Tetrad'ymite, a native bismuth telluride,

often containing some sulphur and a trace of

selenium. It occurs in pale steel-gray, metallic,

foliated masses, in scales, or more rarely in

small rhombohedral crystals. It is soft enough
to mark paper, its hardness being l.S to 2; while

its specific gravity is high, 7.2 to 7.6. It occurs

in Austria, Sweden, and various localities in

Virginia, North and South Carolina, Georgia,

.•\rizona, and Montana. It is also called telluric

bismuth.

Tetragram'maton, a Greek term meaning
"the word of four letters," and applied to the

sacred Hebrew name of the Deity from the

fact that in the Rabbinical writings it is dis-

tinguished by various euphemistic expressions,

as "the name," "the name of four letters," etc.

Hence applied to other words of four letters

expressive of a Godhead.

Tetrahe'drite, or Gray Copper, a rather

common and vahiable ore of copper and silver.

It is essentially a copper sulphantimonite, dif-

fering from tennantite into which it passes by

insensible gradations only in the preponderance

of antimony instead of the arsenic Which dis-

tinguishes the latter. Its color and streak are

usually steel gray; it often has a brilliant metal-

lic lustre; its hardness varies widely from 3 to

4.5 ; its specific gravity is also quite variable,

being from 4.6 to 5.1 in ordinary tetrahedrite,

4.5 to S in the argentiferous varieties (frei-

bergite), 4.7 to 5.03 in the mercurial varieties

(schwatzite). It crystallizes in the isometric

system and owes its name to the fact that its

crystals are invariably of tetrahedral habit. It

occurs in fine specimens at many localities in

Austria, Germany, England, and Colorado, and
is very widely distributed in massive form in

copper and silver mines all over the world.

Tetrarch, tet'rark or te'trark (Greek,

tctrarches), a term which meant the ruler of

one fourth of a country, but which was applied

by the Romans to subordinate princes with

small territories, especially in Palestine and

other parts of Syria in the early years of Chris-

tianity. The two sons of Herod the Great,

Philip and Herod Antipas, who received the

lesser shares of his realm, were called tetrarchs,

while Archelaus, who received the principal

portion, had the title of ethnarch.

Tetuan, tet-oo-an', Morocco, a town on
the northern coast of Africa, 2>i miles southeast

of Tangiers. It is defended by a castle. It is

the only open port of the country on the Medi-
terranean, and lies a short distance south of

Gibraltar. It is well built, and many of the hand-

some private residences are the homes of Moor-
ish exiles from Spain. The town is surrounded

by fine vineyards, groves and orchards. The
Hebrew mercliants carry on a lively trade in

fruit, wool, silk, girdles, leather, and cotton.

Provisions arc exported to Ccuta. Pop. 25,000.

Tetzel, tet'sel, or Tezel, Johann, agent for

papal indulgences (q.v.) : b. Leipsic about 1455

;

d. there August 1519. He entered in 1489 the

order of the Dominicans, and was ordained

priest toward the end of the century. He soon
began to appear in public as a preacher, and

gained a great reputation for his oratorical gifts.

When in 1514 Leo X. issued a Bull granting an
indulgence to all who would contribute to the

building of Saint Peter's Church at Rome, Tetzel

was selected to preach it in those provinces

subject to the jurisdiction of the archbishop

of Mainz. Luther came out in 1517 with

his theses against this practice. These were
answered by Tetzel, and the students of

Wittenberg burned the answers in the mar-
ket place. Tetzel himself received a severe

reprimand from the papal chamberlain, who
was sent to settle the dispute, but was vindi-

cated at Rome from the charges that had
been brought against him. He died of the

plague in the Dominican convent at Leipsic.

His life has been the occasion of much con-

troversy owing to the part he took at the out-

break of the Reformation, but recent historical

investigation has done much to rehabilitate his

character. His life has been written by Hoff-

mann (1840) ; by Korner (1880), and on the

Roman Catholic side by Grone (1S60) and Her-
mann (1883).

TeuSfel, toif'fel, Blanche Willis How^ard,
Baroness von, American novelist: b. Bangor,

Maine, 21 July 1847; d. Munich, Germany, 7
Oct. 1898. She was educated in New York, but

in 1878 she removed to Stuttgart, Germany,
where she engaged in teaching and also edited

for several years a magazine printed in English.

She was married to Baron von Teuffel in 1890.

Her publications include a book of travel, 'One
Year Abroad' (1877), and among her novels

are: 'One Summer' (1875); 'Aunt Serena'

(1S86) ; 'No Heroes,> a story for boys (1893) ;

'Seven on the Highway,' short stories (1897) ;

etc. ; and her works published posthumously
are 'Dionysius the Weaver's Heart's Dearest'

(1899), and 'Garden of Eden' (1900).

Teutoburger Wald, toit'o-boorg-er valt,

Germany, in Westphalia, a series of wooded hills,

which begin on the left bank of the Diemel,

near Warburg, and passes northward in the

direction of Driburg, then northwest toward
Orlinghausen, Bielefeld and Halle, finally

Lengerich and Tecklenburg, and disappear in

broken hills near Bevergern. Under the name
of Egge (q.v.) they are steep and high and

appear like a long wall; the highest point is

Volmerstod (1,400 feet). There are, however,

two lower parallel ranges. The second part is

the Lippische Wald (q.v.), also called Osning,

believed by some authorities to be the real

Teutoburger Wald. The third section includes

the Ravensberg, Osnabriicken and Tecklenburg

Mountains. The name is taken from Tacitus'

annals, where an account is given of the defeat

of the Roman general Quinctilius Varus by

Arminius in the ist century a.d. The Her-
mann monument on the Grotenburg commemo-
rates this victory.

Teutones, tu'to-nez. See Germanv.

Teutonic Knights, one of the three great

mihtary and religious orders which originated

at the time of the Crusades. Its name was
derived from a German hospital founded at

Jerusalem in 1 128. The Teutonic order

adopted the Augustine rule of life, and, in

addition to the ordinary monastic vows, the

members took upon themselves special obliga-

tions to fight against enemies of the Christian

faith, and to attend sick and wounded pilgrims.
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The order received charters from the pope
and the emperor entitling it to tlie same priv-

ileges as the Templars and Knights of St.

John. The distinguishing garb of the order was
a white mantle with a black cross. The mem-
bers were required to be Germans of honorable
birth. Its first seat was at Acre, but it soon
acquired, by gift and conquests, considerable
territories in Germany, including a large part
of what is now the kingdom of Prussia. When
Prussia became a secular duchy the order con-
tinued to exist as an ecclesiastical body, pos-
sessing II bailiwicks in different parts of
Europe, with a total area of 850 square miles,

and 88,000 population. France seized the ter-

ritories of the order, west of the Rhine, in 1801,

and Napoleon suppressed the order in 1809,
its lands being annexed to the states within
which they were situated. In 1840 the order
was revived in Austria, where it has since
engaged in ambulance service in time of war.
The baiHwick of Utrecht still exists, having
survived the decree of Napoleon, but the Dutch
representatives of the order have become Prot-
estants. See Crusades; Germ.^ny; Prussia;
Religious Orders.

Teutonic Order, The. See Orders,
Royal.

Teutonic Race. See Germany.
Tewfik Pasha, tu'fik pash'a, Mohammed,

khedive of Egypt: b. 15 Nov. 1852; d. 7 Jan.

1892. He was declared heir apparent in 1866,

when the sultan granted the right of primo-
geniture to the Egyptian reigning family, and
in 1879 he succeeded to the throne on the ab-

dication of his father, Ismail Pasha. He was
a ruler chiefly in name, the control of the gov-
ernment being virtually in the hands of for-

eign powers. A national party was formed of
which Arabi Pasha, minister of war, was at

the head, and the friction between the khedive,

who favored the English, and Arabi resulted in

an insurrection in 1882. Through the interven-

tion of England the uprising was quelled and
a species of constitutional monarchy was
adopted, giving an English financial adviser a

place in the council in 1883. During the Mahdi
troubles in 1884 Tewfik was forced to give up
the Sudan. He was a man of simple tastes,

married hut one wife, and was deeply interested

in educational advancement and in the improve-
ment of public works.

Texarkana, teks-iir-kan'a, Arkansas and
Texas twin city, one in Bowie County, Texas;
the other the county-seat of Miller County,
Ark. ; on the Saint Louis, I. M. & S. ; Kansas
City S., or "Port Arthur Route" ; Saint Louis &
S., or "Cotton Belt Route" ; Texas & P. ; Tex-
arkana, S. & N. : and Texas C. R.R.'s ; about
180 miles southwest of Little Rock, the capital

of Arkansas, and 28 miles north of the Louisi-

ana boundary. The cities are separated by the
boundary between Texas and Arkansas, but
they are one commercially, industrially, and in

all except the city governments. The name
indicates unity: the first syllable is from the first

syllable in Texas, the second from the
first syllable in .Arkansas, the last two from tlie

last two .syllables in Louisiana. Both the cities

were settled in 1873 ; became incorporated towns
in 1880, and cities of the second class in 1887.

Texarkana, Ark., became a city of the first

class in 1904. The post-office, situated across

"State Line," serves for both cities, and is des-

ignated as "Te.xarkana, Ark-'l'c.x." The cities

are in an agricultural and lumbering region, and
are an important distributing centre for a large

extent of country. The chief industrial estab-
lishments are railroads and railroad shops, em-
ploying about 1.500 persons, lumber works, 500
employees, and other manufacturing establish-

ments having a total of about 2,500 employees.
There are about 500 carpenters and builders,

and about 500 persons engaged in mercantile
pursuits. Two large crcosoting plants are near
the city. Cotton and cotton products, lumber,
grain, and live stock are shipped from Tex-
arkana in large amounts. The principal public

buildings are the Government building, the Mil-
ler County, Ark., court-house and jail, the

Y. M. C. A. building. Railroad Hospital (cost

$200,000), sanatoriums, and the churches and
schools. The United States court for the West-
ern District of Kansas and United States court
for the Eastern District of Texas, each hold
annually, two regular terms in the city within
the district.

There are 31 churches, representing 17 dif-

ferent denominations. In each city are a
high school, grammar schools, kindergartens,
and parish schools. Saint Agnes Academy, in

Arkansas, was established in 1877 ; Saint Rose
of Lima Academy is in Texas ; Texarkana In-
dustrial College opened in 1904. There are
three national banks, having a combined cap-
ital of $300,000, and annual clearings amounting
to $15,000,000. Two trust companies with com-
bined capitals of $110,000 were established in

1904. The majority of the inhabitants are

American born ; about 650, foreign born, and
4,200 of negro descent. Pop. (.^rk.), (1890)
3,528; (1900) 4,914; (Tex.), (1890) 2,852;
(igoo) 5,256. Since 1900 the cities have grown
considerably and the estimated population of
each city (1904) is 8,000. q a_ Hays.

Texas, a south central State of the
United States, the largest in area in the Union

;

popularly known as the "Lone Star State." It

is bounded by the Gulf of Mexico on the south-
east, by Louisiana and Arkansas on the east, by
Arkansas and the Indian Territory and Okla-
homa on the north, by New Mexico on the west
and north, and by Alcxico on the southwest.
Its location is between lat. 25° 51' and
36° 30' N., and between Ion. 93° 27' and
106° 43' W. The State has an area of 265.780
square miles. Its greatest length is 825 miles,

and breadth 740 miles, with a coast line of 400
miles. Texas was admitted to the Union 29
December 1845, and has 246 counties ; the cap-
ital is Austin. The population in 1900 was
3,048,710.

Tot'Ography.—The surface of Texas is of
varied aspect, the prevailing elements being
steppes or treeless plains in the northwest, moun-
tains west of the Pecos River, forests in the
east, marshes adjacent to the coast, low prairies

in the southeast, and a combination of prairies

and broken hills, interspersed with forest growth
and thickets of chaparral in the centre. The
treeless region of the northwest, a continuation
of the plateau at the base of the Rocky Moun-
tains, is broken into hills along its eastern mar-
gin or scarp. This is succeeded by plains of a

lower elevation followed by the broken scarp or
edges of strata inclined toward the Gulf
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Coastal plains extend inland from 20 to 80
miles, are furrowed with deep ravines, and con-
sist for the most part of rich prairie or forest

land: the hilly region behind this is formed
chiefly of sandstone and limestone ridges, sepa-

rated by valleys of considerable fertility. A
long chain of lagoons stretches along the Gulf
of Mexico. The principal bays are those of
Galveston, Matagorda, San Antonio, and
Corpus Christi.

Rivers.—There are several large rivers in

Texas flowing southeastward to the Gulf of
Mexico. The Canadian and Rio Grande rivers

rise in the Rocky ^Mountains, while the Pecos,
Brazos, Red, Colorado, Sabine, San Antonio,
Neches, Trinity, San Marcos, and Guadalupe
rivers rise along the eastern border of the
Llano Estacado. The streams in the northern
part of the State belong to the Mississippi sys-

tem. The Canadian River is a tributary to the
Arkansas. The Red River rises on the Llano
Estacado and forms a part of the northern
State boundary. The rivers flowing directly to
the Gulf of Mexico empty through estuaries,

and, with the exception of the Brazos, into

coast lagoons. In general, the rivers are not
adapted for navigation. Neither do they afford
much available water power north of Austin.

Climate.—The State has a warm, dry climate.

The rainfall varies from an average of 5 inches
in the extreme south to 60 inches in the north-
east. The average at Austin is 33 inches. The
annual mean temperature for the State is 66.2°.

The mean for July at Galveston is 83.7° and at

El Paso 81.9°. The corresponding figures for

January are 52.7° at Galveston and 44-5° at El
Paso. On the coast the temperature seldom falls

below freezing. In the western uplands, the
temperature rises above 100°, while on the coast

the maximum is between 90° and 95°. In winter
there are severe north winds, which often lower
the temperature 50° in a few hours.

Geology.—With few exceptions the entire

geologic series is represented in this State. The
Palaeozoic rocks include the pre-Cambrian, the
Cambrian, and the Ordovician, up to the Tren-
ton. The carboniferous rocks are exposed in

two widely separated portions of the State.

The Cretaceous is the most conspicuous of the

geologic formations of the State. The lower
member of the series is unknown elsewhere in

the LTnited States, and its peculiar features give
individuality to the central region. The L^pper
Cretaceous strata are also well exposed. The
rocks of Texas, except the Palaeozoic groups,
are soft, and yield readily to disintegration. A
few eruptive sheets are found in the trans-

Pecos region and a few basaltic outbursts in

the Rio Grande Plain, being remnants of the

eastern edge of the great eruptive area of the

Rocky Mountain region. Granite masses _occu»,

as extrusions from the pre-Cambrian, in the
central and trans-Pecos Palaeozoic deposits.

The mountains in Texas are situated west of
the Pecos River. The principal ranges are

the Guadalupe, Limpia, or Davis, Chinati, Los
Chisos, Organ, and Franklin. The most eastern

and northern of these are usually the highest.

Guadalupe Peak is 9,000 feet : Davis Peak and
the crest of the Chinatis, from 3.500 to 8,000

feet; Eagle Mountains, 7,000; and the interven-

ing valleys from 3,500 to 5,000 feet. Consider-
able beds of bituminous coal occur in the central

portion of the State. There are also deposits of
lignite, iron, copper, lead, tin, silver, cinnabar,

limestone, and gypsum. In the southeastern

part of the State immense petroleum deposits

have been found.
Flora.—The area of Texas is so extensive

and its conditions of rainfall and temperature
so varied that there is necessarily great variety

in both the flora and fauna of the State. The
forest district is largely in the eastern part of
the State where are found the long- and short-

leaf pine, with many species of oak and hickory.

The river valleys are well timbered with pecan,

cypress, cottonwood, and several species of oak.

The highlands are covered with oak and cedar.

On the summits of the Guadalupe and Davis
ranges, in the Pecos region, are forests of the

yellow, flexible, and nut pine, all of which at-

tain fair size. The Rio Grande Valley grows
many species of cactus and other prickly, coria-

ceous shrubs. The arboreal flora of Louisiana
and Arkansas extends into northeastern Texas.
The osage orange is common in the northeast-
ern part in the counties along Red River, and
the mesquite west of a line drawn from Dallas
to Galveston. The forest area is estimated at

64,000 square miles.

Fauna.—Texas contains representatives of the
Transition, Upper and Lower Sonoran, and
Tropical faunas. Among the commonest ani-

mals are the prairie dog, jack rabbit, skunk,
opossum, and coyote. The wild bison is ex-
tinct, and the panther, bear, deer, and antelope
are disappearing except in certain favorable
localities. On the Rio Grande border are some
Mexican species such as the peccary and arma-
dillo, and in the extreme southern part of the
State, tropical species, such as the ocelot and
jaguar. Among the common birds of the State
may be mentioned the mocking-bird, scissor-

tailed flycatcher, lark-sparrow, dove, quail, tur-

key buzzard, five or six species of woodpeckers,
and nearly all the ducks of the United States.

Among the common reptiles are the horned
frog and many other species of lizards, the rat-

tlesnake, moccasin, garter snake, pilot, and bull
snake. Fishes are represented by several va-
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rieties of catfish, the black bass, and white and

sun perch. On the coast the principal food fish

is the red snapper, and the principal game fish

the tarpon. Among the articulates are the crab,

prawn, crayfish, centipede, tarantula, and scor-

pion.

Agriculture.—Texas has a total land area of

262,290 square miles, or 167,865,600 acres, of

which 125,807,017 acres, or 74.9 per cent, are

included in farms. There are a great many va-

rieties of soil, nearly all excellently adapted to

grazing. The prairies have in general a sandy

loam, the interior a heavier brown and black

loam, while in the northern part of the State are

great areas of red lands. In the waste portions

are cacti and thorny mesquite chaparrals. The
preceding table gives, by decades since 1850, the

number of farms, the total and average acreage,

and the per cent of farm land improved.

The number of farms reported in igoo was
nearly 30 times as great as the number in 1850,

and 54 per cent greater than in 1890. The total

acreage of farm land has increased rapidly,

being twice as great in 1900 as in 1890. The
total value of farm property in 1900 was
$962476,273. In 1890 the amount _was $516,977,-

333. The average size of farms in the State is

357 acres. In 1900 81.4 per cent of the farms of

the State were operated by white farmers and
18.6 per cent by colored farmers. The chief

crops of the State are cotton, corn, wheat, oats,

sweet potatoes, sugar, cottonseed, hay, and for-

age. The statistics for 1900 are as follows

:

ranks second in the value of her live stock. In
1900 the value of live stock on farms and ranges

was $240,576,955, or 25 per cent of the total

value of farm property. Of this amount, 59 per

cent represents the value of neat cattle other

than dairy cows ; 14 per cent that of horses ; 10

per cent that of mules; 8 per cent that of dairy

cows. In the same year the value of domestic

animals not on farms was $8,133,526, and the

total value of domestic animals in the State, ex-

clusive of poultry and bees not on farms, was
approximately $248,710,481. The statistics for

1890 and 1900 show live stock raising as follows:

Stock
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the ditches had a length of 212 miles, and the

cost of construction was $407,635. El Paso
County, with six large canals having a total

length of 92 miles, leads all others in the nnmber
of irrigators and in the mileage of ditches.

There are a number of irrigation systems in the

valleys of the Colorado and Brazos rivers, sev-

eral of considerable importance, used in the

cultivation of forage crops, grain, orchard, and
small fruits. Many crops in this section were
seriously damaged by severe floods in June l8g9,

and many irrigation plants were entirely de-

stroyed. Some of the most important canals

are at Menardville, San Angelo, Barstow, Del
Rio and Junction City. During 1900 in Tom
Green and Menard counties there were 157 ir-

rigators, operating 17 plants, costing $84,325,
having a length of 69 miles, and irrigating

7,563 acres. The total value of all crops pro-

duced on irrigated land in 1900 was $539,212,
divided as follows : Rice, $224,315 ; hay and
forage, $101,569; cereals, $64,107; vegetables,

$99,240; orchard fruits, $17,175; small fruits,

$1,134; all other crops. $31,672. Since 1900 rice

irrigation in southern Texas has been greatly

developed, and large canal systems now take
the water necessary for irrigation from the

Neches, Pine Island Bayou, the Trinity, the

Brazos, the Colorado, and the Guadalupe, while
hundreds of smaller farms are irrigated from
surface wells.

Manufactures.— In 1900 there were 12,289

manufacturing establishments in Texas with an
invested capital of $90,433,882. The value of
manufactured products for 1900 was $119,414,982,
to produce which involved an outlay of $3,229,075
for salaries of officials, clerks, etc. ; $20,552,355
for wages; $6,144,924 for miscellaneous expenses,

including rent, taxes, etc. : and $67,102,769 for

material used, mill supplies, freight, and fuel.

In i8go there were but 5,268 establishments with
an invested capital of $46,815,181 and a total

product valued at $70,433,551. Manufacturing is

chiefly the result of the State's abundance of raw
materials, especially lumber, cotton, and wheat,
the leading industries being those which are

more or less dependent upon these materials.

The large area of the State, and the heavy
freight charges tend to encourage local produc-
tion, while abundant fuel is available for power
in the vicinity of Fort Worth and Dallas.

The cotton belt in Texas extends from
Travis County, near the centre of the State, in

a northeasterly direction to Grayson, Fannin,
and Lamar counties, bordering upon Indian
Territory. The ginneries in the counties of this

belt handled 38 per cent of the entire cotton pro-

duction of the State in 1900. Three of the

largest ginneries in the United States, ginning
atmually over 7.000 round bales, are located at

Waco, Farmersville, and Granger, and in the

average size of its ginneries Texas is exceeded
only by Oklahoma and Indian Territory. No-
where, except in these territories, are automatic
gins so largely used, or have the ginneries so

generally adopted the custom of pressing the

cotton after ginning into the so-called "round
bales." This process was first introduced in 1894,

in Texa.s, and since then has been very widely
adopted in other States. "Round bales" are

ready for shipment when they leave the ginnery,

and the work of cotton compressors is therefore

dispensed with. Of the 93,325,729 gallons of

cottonseed-oil produced in the United States

during the census year 24,354,693 gallons, or ;25

per cent, were produced in Texas. Large quan-
tities of this oil are shipped each year from
Galveston to Mediterranean ports. The cake
and meal are not so largely used as fertilizers

in Texas as they are in the cotton States east

of the Mississippi River. This is due to the

more recent development of the Te.xas soils, and
the greater demand in this State for cottonseed
meal and cake as food for cattle. It is estimated
that 500,000 cattle are annually fattened on
hulls and meal in the cotton States west of the

Mississippi River. In the tiianufactures of the

State, in cities, during the decade from 1890

to 1900, Houston shows the greatest growth,,

the value of products having increased from
$6,832,943 in 1S90 to $10,641^575 in 1900. In
Dallas, the leading manufacturing city, the num-
ber of establishments increased from 312 to 373;
the number of wage-earners from 3.554 to 3,756,,

and the value of products from $9,054,766 tO'

$11,480,499.

The leading industries are as follows

:

u
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adopt all necessary rates, charges, and regula-

tions ; to govern and regulate traffic ; to correct

abuses and prevent unjust discrimination and
extortion ; to classify and subdivide freight, etc.

Steamsliip lines connect Galveston, the chief

Gulf port, with the most important seaports of
the world.

Commerce.—The principal exports are cotton,

wool, and hides, most of which are shipped from
Galveston. The chief imports are manufactured
articles used in the State, also coal and railway
material. In 1900 the imports of merchandise
at the ports of Brazos de Santiago, Corpus
Christi, Galveston, Paso del Norte, and Saluria,

aggregated in value $5.11,3,450; and the exports,

$114,164,710. The imports of gold and silver

amounted to $15,633,499, _
and the exports,

$28,592. The receipts for internal revenue in

the State in 1900 amounted to $1,521,474.47.
Banks and Banking.— Prior to the Civil War

private banks were in vogue, and not until 1871
did the State Legislature pass a free banking law.
In 1902 tliere were 288 national banks in opera-
tion, having $22,570,510 in capital, $9,659,463 in

outstanding circulation, and $9,192,480 in United
States bonds. There were also 3,3 private banks,
with $1,108,744 in capital, and $274,746 surplus.

The exchanges at the United States clearing
houses at Fort Worth, Galveston, Houston, and
Dallas, for the year 1901, aggregated
$1,282,206,530; an increase over those of the
preceding year of $215,065,993.

Government.—The State afTairs are conducted
under a constitution adopted in 1876. The offi-

cials include the governor, attorney-general,
comptroller, treasurer, commissioner of the gen-
eral land office, and superintendent of educa-
tion, elected biennially, with a secretary of
state, a commissioner of agriculture, insurance,
statistics, and history, and an adjutant-general
appointed by the governor. The judiciary,
which is elective, consists of two courts of final

appeal, one for criminal, the other for civil

business, five courts of civil appeals, 63 district

courts having original jurisdiction in the more
important criminal and civil cases ; a county
court with original jurisdiction over minor mis-
demeanors and civil cases in each organized
county; and a large number of justice courts
with jurisdiction over petty misdemeanors and
civil cases. The legislature consists of 31 sen-
ators elected for four years, and 133 members
of the house of representatives elected for two
years. It is restricted by the constitution to
one session biennially unless called together by
the governor. During the regular sessions, the
members of each house get five dollars per day
for si.xty days and two dollars per day there-
after. During the called sessions tliey are paid
five dollars each per day. The State is divided
into 16 congressional districts. Voters must
have resided one year in the State and six
months in the district where the vote is cast;
and if financial measures are voted upon, tax-
payers alone are allowed to vote.

State Finances.— In 1901 the bonded debt
of the State was $3,989,400, and its taxable
wealth $946,320,258. The aggregate debt of all

the counties and cities was $6,8,39,739. The
homestead and exemption laws are unusually
liberal to the debtor. The assessed valuation in
1901 was real estate, $666,904,488; personal prop-
erty, $247,103,146; total valuation. $914,007,634.
There were also franchises valued at $32,312,624.

The income of the State is derived mainly from
a general property tax and sale and lease of
public land. The State's receipts in 1901
amounted to $8,744,000; disbursements, $7,104,-
000 ; cash balance, $2,200,000.

Charities and Correction.— There are insane
asylums under State control located at Austin,
San Antonio, and Terrell, with a total of 4,000
inmates in 1902. At Austin there is a school
for deaf and dumb whites, one for blind whiles,
and one for colored deaf, dumb, and blind.

The State Orphans' Home at Corsicana,
the Epileptic Colony at Abilene, and the Con-
federate Soldiers' Home at Austin are other
well-known institutions. The farm convict sys-

tem has long been in vogue in this State. There
are State penitentiaries at Rusk and Huntsville
with convicts to the number of 4.600. There is

also a reformatory at Gatesville for youthful
offenders. The State owns two large farms for
male convicts and smaller ones for female con-
victs. Convicts are also worked upon the share
rent system, while others are leased to farmers
or for railroad work.

Education.—The public free school system
consists of three normal schools for the training
of white, and one for the training of colored
teachers, and numerous district schools, open,
on an average, about sVi months in the year.
In most of the cities the State fund is supple-
mented by local taxation. In 1900 there were
1,070,000 children within school age, and the
cost of the maintenance of the whole system
was $4,500,000. The actual enrolment in public
schools was 552,503. with a daily average at-

tendance of 393,780. In 1900 there were
11,133 public school buildings; public school
property valued at $9,166,550; and 15,000 teach-
ers. For higher education for whites there
were 201 public high schools, a large number
of private secondary schools, the University of
Texas (q.v.) at Austin, with its medical branch
at Galveston, the Agricultural and Mechanical
College at Bryan, the State normal schools for
whites at Huntsville, San Marcos, and Denton,
that for colored at Prairie View, the Girls' In-
dustrial College at Denton, and the following
denominational institutions : Fort Worth Uni-
versity, Southwestern University at George-
town, Austin College at Sherman, Baylor Uni-
versity at Waco, Texas Christian University at
Waco, and Trinity University at Waxahachie.
Except for the Girls' Industrial College, whose
name characterizes its students, and the Agri-
cultural and Mechanical College and Austin
College, vi;hich are for young men, the institu-
tions specifically enumerated here are coeduca-
tional.

Religion.— In numerical order the religious
denominations are represented as follows:
Baptists, JNIethodists, Roman Catholics, African
Methodists, Disciples of Christ, Presbyterians,
Lutherans, Episcopalians. The Baptists and
Methodists aggregate over two thirds of the
church membership of the State. The Roman
Catholics constitute about 5 per cent of the
population. In 1900 there were 4,000 Evangelical
Sunday Schools, 30.000 officers and teachers, and
2.50,000 scholars. The negroes are mostly Meth-
odists and Baptists.

Population.— In i860 Texas had a total pop-
ulation of 601.039; in 1870, 818,379; in 1880,
1.592,474; in i8go, 2,235,523; in 1900, 3,048.710.
Of this last-named total 1,578,900 were males,
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and 1,469.810 were females ; 2,869,353 were na-
tives of the United States and 179,35" foreign

born. There were 620,722 Negroes, 836 Chinese,

470 Indians, and 13 Japanese. Of the entire

population 522,133 persons were engaged in oc-

cupations as follows : in agriculture, 359,317

;

in law, medicine, and other professions, 97,651;
in trade and transportation, 34.909 ; in manufac-
turing and mining, 30,346. At the same date 13.9

per cent of the native whites, 24.7 of the for-

eigners, and 7S-4 per cent of the negroes — or

29.7 per cent of the entire population — were un-
able to read or white. In 1900 there were 36
cities having over 4.000 inliabitants each. The
cities with more than 10,000 inhabitants were,
San Antonio (53.321); Houston (44,633); Dal-
las (42.638) ; Galveston (37,789) ; Fort Worth
(26,688) ; Austin (22,258) ; Waco (20,686) ; El
Paso (15,906); Laredo (13,429); Denison
(11,807); Sherman (10,243).

History.— Texas first claims the attention of
the historian as the object of a contest between
the French and Spaniards in the extension of
their respective boundaries in North America.
It had previously been crossed by Cabeza de Vaca
in the south, by Coronado in the northwest, and
by others, and in 1682 an Indian pueblo had
been formed under Spanish protection at Ysleta,

a few miles distant from where El Paso now
stands. The immediate occasion of the contest

between the French and Spaniards for possession

was an accident. After La Salle had followed
the Mississippi River to the Gulf of Mexico in

1682, he went to France and organized an ex-
pedition to plant a colony at the mouth of the

river and begin the attempt to secure control of
the valley which it drains. The expedition,

however, missed its proper destination, and a

landing was made early in 1685, on the coast of
Matagorda Bay. There La Salle established a

settlement which he called Fort Saint Louis. It

survived for only about four years, when it

was destroyed by the Indians. In the meantime,
the Spaniards had been searching for the estab-

lishment with the intention of destroying it

themselves, but they failed to reach it till the

work was done. Now, in order to forestall a

repetition of the French movement, they made
a weak effort to secure their hold on the country
by means of missions. The first of these was
founded in i6go between the Neches and Trinity

rivers, about 45 milis southwest from the present

town of Nacogdoches, in a district occupied by
a confederacy of Indian tribes who called each

other by the common appellation, "Tejas." The
district was therefore known by the Spaniards
as that of the Tejas, or simply Tejas, or Texas
(both forms having in Spanish the same pro-

nunciation). The mission, the name of which
was San Francisco de los Tejas, was abandoned
in 1693, and no further effort to occupy Texas
was made for about 20 years. Then Antoine de
Crozat, who had been granted a monopoly of
trading privileges in Louisiana, sought to im-

prove their value by establishing a trade with
Texas. In 1714 he sent a young French officer,

Huchereau de Saint-Denis, to that country for

the purpose. The result was that Texas was
practically surrendered to the Spaniards in order
that they might be near enough to the French
in Louisiana to engage in trade. From this time
forward for more than a century the Spaniards
held undisputed possession. They founded two

groups of missions, one in the east, the original
1 exas, and one in the west. The western group
was mostly in and near the district covered by
the modern city of San Antonio ; but two of

the missions. La Bahia and Refugio, lay south-
east of San Antonio, near the coast. In 1731
three of the six eastern missions were moved
to the western group, and in 1772 the other
three were also moved thither. This left the
original Texas unoccupied by Spaniards for a
time, but a few years later a body of them went
back into that district and founded the villa of
Bucareli, which was first located on the Trinity,
and after 1778 at or near the present town of
Nacogdoches. In 1730 the first civil settlement
in Texas was founded. It was the villa of San

'

Fernando. Its settlers were Canary Islanders,
and the location was at Bejar. This villa, the
mission of San Antonio de Valero (the Alamo),
and the presidio of San Antonio de Bejar,
were the original elements of the city of San
Antonio. During the latter part of the 18th
century the missions declined steadily, and in

1794 their secularization was ordered. In 1810
a rising against the Spanish government was be-
gun by Hidalgo, and subsequent to his death it

was carried on by others, till, after two or three
years of apparent suppression, it culminated in

1821 in the independence of Mexico. There re-

sulted first a provisional government, then an
imperial under Iturbide, and finally in 1824, a
federal republic. In this republic, Nuevo Leon,
Coahuila, and Texas first composed a single

state ; but Nuevo Leon was soon separated from
the group, leaving only Coahuila and Texas.
About the end of the i8th century began the
movement into Texas of the Anglo-Americans.
This movement was first a series of invasions;
but the Spanish policy of exclusion was given
up just before Mexico became independent, and
then followed a peaceful influx of immigrants
brought in groups by contractors. The coloniz-

ing work was planned and begun by Moses
Auston. It was not long after this movement
was initiated till the immigrants began to have
friction with the Mexican government, and this

culminated in a revolution, which in 1836 made
Texas an independent republic. The most nota-
ble event of the war which accomplished the
freedom of Texas was the desperate defen.?e of

the Alamo (q.v.) by 183 Texans under Colonel
W. B. Travis against several thousand Mexicans
under General Santa Anna, in which the defend-
ers were killed to a man. For nearly 10 years
Texas remained independent, but in 1845 it was
annexed to the United Slates and became a

member of the LTnion. In 1861 it seceded and
joined the Southern Confederacy. In the war
that followed, the Federal troops obtained a

foothold on the coast of Texas, but did not
succeed in penetrating the interior. The Recon-
struction government which succeeded the Civil

War, was overthrown in 1874. Since that time,

though the Populists attained considerable

strength, 1894 and 1896. the State has been reg-

ularly Democratic by a large majority.

jBr7)//o;?ra/'/n'.— Bancroft. 'North Mexican
States and Texas' (1885): Brown, 'History of

Texas' (1892) ; Foote, Texas and the Tex-
ans' (1841); Kennedy. 'Texas' (18x4); Rich-

ardson, 'Texas Almanac' (18^7-1873) ; Ed-
ward, 'History of Texas' (1836); Roberts,

'Description of Texas' (1881) ; Rhodes, 'Birds

of Southwestern Texas' (1892) ; Raines, 'Bib-
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1. Tlur Alamo, .^aii Aiilonii-. Imill in 171S.

2. The Mission San Jose, near Saii Antonio, hnilt in 171S.
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liograpliy of Texas' (1896); Spaight, 'Re-
sources, Soil and Climate of Texas' (1882);
Thrall, 'History of Texas' (1878); Lubbock,
'Six Decades in Texas' (1900) ; VVooten, 'His-
tory of Texas' (1898); Yoakum, 'History of
Texas' (1S56); Garrison, 'Texas,' in "Ameri-
can Commonwealth Series."

Texas Agricultural and Mechanical Col-
lege, located at College Station, Brazos County,
Texas. It was established in 1876, receiving
180,000 acres of land from the National gov-
ernment, in accordance with tlie land grant act

of i8()j. The government of the college is

vested in a board of directors of eight members
from different sections of the State, appointed
by the governor for terms of si.x years. It offers

four years' courses leading to the degree of
B.S. in agriculture, horticulture, mechanical and
civil engineering; there is also a course in veteri-

nary science, and graduate work is provided
for ; in 1902 ten weeks' winter courses in stock-
farming, dairying, and horticulture were added
to the curriculum. These are designed to give
practical instruction and training to those who
cannot obtain a thorough college education

;

only men over 18 are admitted to these courses.

The college farm and grounds contain over
2.000 acres, of which .^50 are under cultivation;

the grounds and buildings in 1903 were valued
at $450,000; in 1902 a new chemical and veteri-

nary science laboratory building was erected.

The library in 1903 contained 5,600 volumes;
the students 467, and the faculty 28.

Texas Bluegrass. See Grasses in the
Un'iteu St.\tes.

Texas Christian University, located at

North Waco, Texas. It was founded as a pri-

vate institution at Thorp's Springs, Texas, in

1875, and chartered under the name of Add-
Ran College ; in 1890 the college became the
property of the Christian Church of Te.xas, and
in 1895 it was moved to its present .site, a
suburb of the city of Waco, and the name
was changed to Texas Christian University.
The university now includes the following de-
partments: (i) the Add-Ran college of arts
and sciences; (2) the college of the Bible; (3)
the college of business; (4) the college of
music; (5) the school of oratory; (6) the
school of art; (7) the preparatory school. The
university is coeducational. There is a military
department providing military drill ; no secret

societies are permitted, but tlie students main-
tain three literary societies and an athletic asso-
ciation. The campus contains 15 acres on hi.gh

ground above the city; the buildings include the
main building, the Young Ladies' Home, and
Townsend Memorial Hall. The income in

1903-4 was $30,000; the library contained 5,000
volumes; the students in all departments num-
bered 400, and the faculty 25.

Texas Fever, in cattle. See Rinderpest.

Texas, University of, the State university
located at Austin, with the medical department
at Galveston. The first step toward its estab-
lishment was taken in 1839. when the Congress
of the Republic passed two acts, one setting
apart land for a university campus in the future
city of Austin and the other appropriating 50
leagues of unoccupied land for the purposes of

university education. In 1S5S the legislature
provided for the organization of a State uni-
versity, but the carrying out of this act was
rendered impossible by the Civil War and the
period of Reconstruction. The constitution of
Texas as adopted in 1876 made further pro-
vision for establishing the university, appro-
priating 1,000.000 acres of land in place of the
50 leagues set apart in 1839. In 1881 the uni-
versity was incorporated, its location was de-
termined by popular vote, and in 1883 it was
opened to students. Another 1,000,000 acres of
land was appropriated in the latter year. It is

the head of the public school system of Texas,
and admits graduates of approved high schools
without examination ; it is open to men and
women on equal terms. The government is in

the hands of a board of regents, consisting of
eight members from different parts of the State
appointed by the governor with the approval of
the senate, two every two years, for a term of
eight years. The departments of the university
are as follows: (i) the department of litera-

ture, science, and arts; (2) the department of
engineering; (3) the department of law; (4)
the department of medicine, including the
school of pharmacy; (5) the summer schools.

The Texas mineral survey was also organized
under the charge of the university in 1901. The
department of literature, arts, and sciences has
conferred three bachelor degrees, A.B., B.L.,

and B.S. ; in 1903 the policy of conferring the
A.B. degree for all undergraduate courses was
adopted, and no other baccalaureate degree will

be conferred after June, 1905. The degree of
A'M. is conferred for graduate work. The
undergraduate courses have been largely elec-

tive, and the new A.B. course remains so;

English and mathematics are prescribed in the
first two years, and electives in at least one
language, one science, political science, and a

major subject are required. The department of
engineering offers courses in civil and mining
engineering, conferring the degree of civil en-

gineer, and engineer of mines ; some electives

are allowed in the last two years of the civil

engineering, according to the particular depart-
ment in which the student wishes to specialize

The department of law offers two and three
years' courses, and confers the degrees of LL.B.
and LL.M. Students in the department of lit-

erature, arts, and sciences, wdio intend enter-

ing the department of law, are allowed to take
four elective courses during the college junior
and senior years, and other students of that de-
partment are allowed three electives. The de-
partment of medicine offers a four years' course
leading to the degree of M.D. ; connected with
this department are the school of pharmacy
with a two years' course, and the John Sealy
Hospital, owned jointly by the city and the
university. There are two summer schools con-
ducted at Austin, the University Sunmier
School, and the LTniversity Summer Normal
School ; the former offers general courses of
collegiate grade, satisfactory work being cred-
ited toward a degree ; the latter is especially de-
signed for teachers, and has courses in peda-
gogy-, psychologv, and history of education, and
in English literature, science, algebra and other
advanced studies of the school curriculum ; in-

struction in elementary subjects is not included.

There are a number of graduate fellowships,
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and alumni scholarships, and several high school

scholarships. The students maintain a students'

association for dealing with certain questions

of student government ; also an Oratorical As-
sociation, literary and musical clubs. There is

a University Co-operative Society, to member-
ship in which both students and members of the

faculty are eligible on payment of an annual
fee of one dollar ; this society provides books,
stationery, athletic goods, etc., at the lowest pos-

sible price ; articles are sold at uniform prices

to all, but members of the society receive a re-

bate at the end of the year in proportion to

the amount of their purchases. The campus at

Austin includes 40 acres : the buildings on this

campus are the main building. University Hall,

and the Woman's Building. The medical de-

partment at Galveston occupies two buildings,

one a woman's dormitory, besides the hospital.

The scientific laboratories include a laboratory
of pedagogy and psychology, and are well
equipped. The general library in 1904 had
40.OGO volumes, including the Palm Library, the

Milliard Library of Southern Literature, and
other special collections ; the law and medical
departments also possess departmental libraries.

The productive funds in 1903-4 amounted to

$1,363,225 ; the students numbered 1,348 and the

faculty no.

Texcoco, tas ko'ko. See Tezcuco.

Texel, tek'sel, Netherlands, an island in the
Zuyder Zee, separated from North Holland by
the Strait of Mars-Diep. Its area contains
about 35,000 acres of fertile lands, which afford
fine pasturage and fields for the growing of
crops. Stupendous dikes protect the island.

Sheep-raising is the chief industry, and the
wool and cheese are noted products. Texel has
an interesting war record. It was here that the
celebrated victory of Admiral Blake was won
over the Dutch in 1653. Another important
battle was fought 1673, between united France
and England against Holland. In 1797, the
island was blockaded, and the Dutch fleet sur-
rendered to Admiral Mitchell in 1799. Pop.
(1899) 5,954.

Texier, tes-ya, Charles Felix Marie,
French traveler and archaeologist : b. Versailles,
France, 29 Aug. 1802; d. Paris i July 1871.
His works comprise 'Description de I'Asie
Mineure' (1839-48) ; and 'Description de
I'Armenie, de la Perse, et de la Mesopotamie*
(1842-5).

Textile Industry, American. In 1800
there were no textile mills, as the term is now
understood, in the United States. Whatever the
American people did in the way of manufactur-
ing their own clothing was mostly done in the
household; the spinning wheel and the hand-
loom were utensils as familiar in the old-fash-
ioned kitchens as the pots and kettles of the
housewife. The homespun garments worn by
our forefathers were fa,shioned out of wool
grown on the home farm, carded by hand-cards,
washed in tubs, spun and woven by hand, fulled
and finished at home, cut up and sewed— all

by the joint labor of husband, wife, sons and
daughters. The finer clothes worn in those
days were all imported; and as the colonies
grew and multiplied, and their consumption of
English textiles increased, the manufacturers of
the mother country foresaw a wondrous new

market opening up before them. The desire to

retain and increase that market for textiles, in

the manufacture of which England already led

the world, was far more prominent among the

causes leading up to the American Revolution
than its historians have yet discovered.

Colo)iial Homespun.— The homespun gar-

ments of colonial days were plain, and wore like

iron; their ingredients were indicated in the

name commonly applied to the cloth— "linsey

woolsey.** It was a fabric of woolen weft, woven
on a linen warp. Linen was much more com-
monly produced in the household than cotton

fabrics, and wool was more in use than all other

fibres combined. Cotton was a scarce com-
modity in colonial America until long after the

Revolution. It possessed a value equal to that

of wool, and sometimes very much higher. What
little of it was used prior to the 19th century
was mostly imported from Barbados. When
Samuel Slater started the first American cotton-

mill at Pawtucket, in 1793, he insisted upon
,

using cotton from the Indies, because of the poor,
quality of the cotton then raised at home. No!
one dreamed, when the "Shipping and Com-;
mercial List and New York Price Current*' first i

made its appearance, that America was destined
J

to become the cotton-producing country of the'
world ; nor did Slater's little mill of 250 spin-

1

dies, which had then been in operation five years,

give signs that it was the germ of an American
industry which would consume annually within
100 years more cotton than all the world was
then growing. The history of the textile indus-
tries during the colonial period is nowhere sug-
gestive of the development which confronts and
amazes the student at the opening of the 20th
century, who finds them, with their subsidiary

industries, employing more capital and creating

a greater value of annual product than any other
group, except iron and steel.

Expedients of the Colonists.—-Our forefath-

ers realized how important it was that the
colonists should learn to clothe themselves. They
resorted to all sorts of expedients, some of

which smack strongly of state socialisms, to

overcome the difficulties in the way. They offered

bounties to increase the number of sheep and
promote the growth of flax. In Massachusetts
laws were passed making it compulsory tliat

each family should spin a given quantity of yarn
every year, under penalties of heavy fines. Grad-
ually the household textile industries assumed
an importance which alarmed the mother coun-
try, and the lords of trade attempted by various
restrictive orders to prevent and harass a de-
velopment which threatened to destroy the co-

lonial tnarket for the chief products of British
industry. Parliament passed an act in 1774—
which was shortly after the Arkwright inven-
tions had inaugurated the modern factory sys-

|

tem— forbidding the exportation, under heavy
|

penalties, of any of the machines used in the
cotton, silk, woolen, or linen manufacture. This
statute, which remained in force, with certain

modifications, until 1845, was evidence of a

puerile hope that the English people could keep
the fruits of inventive genius bottled up in their

little island, while England permitted her sons

to carry their brains across the water.

First Woolen Factory.— Slater brought his

spinning machinery in his head ; in the same
way Arthur Scholfield, three years later, brought

I
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tV e first wool-carding machine, which he built

aid put into operation at Bylield, Mass., in 1794,

thus fixing the date of the beginning of the fac-

tory manufacture of wool by machinery oper-

ated by power in the United States. American
machinists and inventors did the rest. It is not

tc be denied, however, that the English statute

did retard, embarrass, and make trebly difficult

the early development of our textile factories.

A century ago the American textile industries

wi;re easily 100 years behind those of Great
Britain.

Steps of Evolution.— It would be interesting

to follow the evolution of the household indus-

try, by slow and gradual steps, into the highly

oiganized factory system of America to-day.

F^rst came the neighborhood fulling-mill utiliz-

ing the friendly services of the adjacent stream,

ard relieving the housewife of the labor of full-

ing and finishing the cloths and blankets accu-

mulated by the busy shuttle during the long

winter evenings. Then the carding-machine was
added to the fulling-mill ; the farmers for miles

about brought their wool to be converted into

rolls ready for the spinning-wheel. After
S'ater had successfully applied the Arkwright
invention to the spinning of cotton at Pawtucket,
here and there throughout New England little

mills gradually appeared which spun both cot-

ton and woolen yarns by water-power. Hand-
looms were still used in all these mills until

1813, when the invention of a power-loom by
Francis C. Lowell led to the building of the

Waltham cotton- factory by the Boston Manu-
facturing Company, and the American textile

mill first took on the characteristics which have
since increasingly distinguished it. Power spin-

ning and weaving machines were rapidly ap-

plied to the manufacture of woolens, and it be-

gan to be seen that the household manufacture
of textiles was disappearing before the greater

economy and efficiency of the factory system.

The transition was not rapid, and the ups and
downs of our first textile mills were numerous
and discouraging.

War of 1812.— The outbreak of the War of
1812, and the non-intercourse acts and embargo
which preceded it, were the most potent factors

in completing the transition. The total suspen-
sion of importations threw our people suddenly
upon their own resources for their entire supply
of clotliing. Cotton and woolen mills were
quickly built. High prices and the promise of
quick fortunes drew many men with little or no
knowledge of manufacturing into the business.

All went well enough until the war ended ; then
followed collapse and ruin. The work of laying
the solid foundations of textile manufacturing
had all to be done over again. Imported cot-

tons and woolens again invaded the market with
a rush, and the domestic manufacturers found
it impossible to compete with them either in

quality or in price. Labor was unskilled and
hard to get ; knowledge and experience were
sadly wanting; machinery was clumsy and de-
fective; the country was poverty-stricken, and
trade and the national finances thoroughly de-
moralized.

First Protective Tariff.— Then first began
the great battle in Congress, which has waged
more or less intermittently ever since, for the
protection of the domestic manufactures by
means of tariff laws. The Tariff .A.ct of 1816

— the first of the series in which the principle

of protection was recognized in the rates fixed

as a distinct purpose of the law, conjointly with
the raising of revenue— was much more fav-

orable to the cotton than to the wool manufac-
ture, because it applied the minimum principle
to cotton cloths, which was in effect a specific

duty of 6J4 cents a yard, while the simple ad
valorem rate of 25 per cent was applied gen-
erally to woolen goods. From the date of that

law the cotton manufacture began a healthy de-
velopment, and it naturally grew much faster

than the wool manufacture. The later tariffs

were in like degree, as a rule, more favorable

to cottons than to woolens; partly owing to this

fact and partly to other causes, such as the

much more delicate, complicated, and expensive
operations incident to the latter, the cotton man-
ufacture has at all times except during the Civil

War shown a greater prosperity and on the
whole a more rapid development than its sister

industry. But in both industries for many years

it was an up-hiU struggle against great odds.

Few fortunes were made; many were lost; and
the courage and tenacity of those early textile

manufacturers deserve to be remembered.
From 1850.— In the last half of the 19th

century there was an increase in the value of
products of about six times, and not less than
ten times if it were possible to measure this

product by quantity instead of by value. Even
the largest figures convey an inadequate idea
of the relative importance of our textile mills

in the industrial economy of the nation, for

these mills supply the materials for a great
group of subsidiary factory industries, such as
the wholesale clothing manufacture, the shirt

manufacture, etc. When we aggregate these,

and add to them the value of the products of
the linen, jute, hemp, and bagging mills of the
country, we find that the product of our tex-
tile mills is larger in value than that of any
single line of related industries, iron and steel

excepted. The total most nearly approaching it

is that of the iron and steel industries. The
products of the textile mills and the factory
products growing out of them are equal in value
to more than one ninth of all our manufactures.

Machinery and Diminished Cost.— The de-
crease in the cost of goods during the last half
century has been one of the most striking
phases of the development. This decrease is

due in some measure, of course, to the decreased
price of the raw tnaterials from which they are
made ; but in even larger measure is it due to
the remarkable advance in the methods of man-
ufacture— to the new and more perfect ma-
chinery employed, in the invention of which
American mechanical genius has contributed
certainly as much as that of any other people,
and perhaps more. All the fundamental in-
ventions in spinning-machinery were of Eng-
lish origin ; so was the combing-machine and
the power-loom. The English have a remarkable
record in this respect, and the French and the
Germans have also done much in the invention
of labor-saving textile machinery. But the
American record may be shown to surpass them
all. The wool-carding machinery of all coun-
tries owes its chief improvement over the ma-
chines of a century ago to the invention of John
Goulding of Worcester, Mass., whose patent,
dated 1826, dispensed with the splicing-billy and
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produced the endless roll or sliver. Michel
Alcan, the distinguished French writer, de-

scribes it as "the most important advance in the

wool manufacture of the 19th century." "It was
not a step," he says, "but a flight." The modern
cotton-spindle, making 10,000 revolutions a min-
ute, is an evolution of our own mechanics. It

has been shown that the saving effected by the

new forms of spindle invented and adopted in

the United States since 1870, when 5,000 revolu-

tions a minute was the average speed, has been

more than equal to the capacity of all the warp-
spinning machinery in use in this country in that

year, and to-day more than three times as

much warp-yarn is spun in the United States as

in 1870, a rate of increase without parallel since

the earliest introduction of the cotton manufac-
ture. The Lowell loom was the first successful

application of power to the weaving of cotton,

the Crompton loom to the weaving of fancy

woolens, and the Bigelow loom to the weaving
of carpets. "Not a yard of fancy woolens,"

wrote Samuel Lawrence, "had ever been woven
by power-looms in any country until it was
done by George Crompton at the Middlesex

Mills in 1840." Every carpet ever woven was
woven by hand until the power loom of Erastus

Brigham Bigelow revolutionized the industry.

Beyond these fundamental machines the Amer-
ican mechanisms for expediting processes, for

automatic devices, for dispensing with inter-

mediate help, have been so numerous that they

have completely transformed the modus operandi

of textile mills throughout the world. These
mechanisms are more generally in use to-day in

the best American textile mills than in those of

any other country. So far as mechanical equip-

ment is concerned, our best mills, whether cot-

ton or woolen, are fairly equal to the best in any

foreign country. It does not follow that textile

manufacturing is done here, as a rule, with equal

economy in cost.

Mills and Equipments.— In structural equip-

ment the modern American mill is in some re-

spects superior to the average foreign mill. It

is not so massive a structure, nor so solidly

built, brick being used here, while the English

generally use stone ; but in the lightness and
airiness of its rooms, in economy of arrangement

and in general completeness of equipment and
care for the comfort and convenience of the

operatives, it is usually superior. The lesson is

fast being learned by our textile manufacturers

that in these days of close competition and small

profits successful manufacturing requires that

buildings shall be of the latest design and the

most approved management, and that machin-

ery shall not only be modern in make, with every

latest improvement, but must also be kept in

perfect condition by constant renewal. Many
parts of the machinery required for the equip-

ment of our textile mills are still necessarily im-

ported from England, because not made, or less

perfectly made, in the United States. This is

true of some varieties of cotton machinery, and
of most of the preparatory machinery of the

worsted manufacture. Our machine manufac-
turers have been advancing as rapidly in recent

years as the textile mills themselves, and the

time cannot now be far distant when every new
mill built in America will be equipped through-

out with American-made machinery.

Variety of Fabrics.— The American textile

mills now supply practically every variety of

fabric made in the world, with the exception of
linens and the very finest grades of other fabrics.

Except crash goods, there are now no linen

fabrics of any moment manufactured here.

Great sums of money have from time to time
been invested by daring manufacturers in con-
structing plants for the manufacture of linen

fabrics. The result has invariably been dis-

appointment and failure. If the obstacles were
of a kind that ingenuity and perseverance could
overcome, they would have been conquered.
These obstacles are climatic in the first instance,

flax being a fibre which requires more moisture
than any other for its successful manipulation.

Again, there is difficulty in obtaining a home
supply of suitable raw material. Years of high
protection have failed to persuade the American
farmer into growing flax for fibre. The his-

tory of the linen manufacture in other countries

seems to establish the fact that it is the one tex-

tile manufacture likely to remain segregated in

a few localities like Holland and Ireland, where
the fibre is grown on the spot, where the climate

\

is peculiarly adapted, and where the help has
^

acquired an expertness born of generations of 1

experience. Moreover, linen is the one textile !

the consumption of which has not appreciably '

increased with the growing perfection of textile *

machinery. The quantity of linen fabrics made
to-day is hardly larger than a century ago. The
other fibres, less difficult to handle, more sus-

ceptible to cheap manipulation, continually en-

croach upon its uses. Turning from this single

failure, we find extraordinary success in every

other department of textile manufacturing.

Silk Industry.— Perhaps the most striking

contrast to our experience with linen is that

afforded by the silk manufacture. At first sight

it would appear that this must be the particular

textile industry which could not flourish
_
in

America. Since the whirlwind of speculative

excitement over the culture of the silkworm
which swept New England in the thirties, and
wrecked the fortunes of many too credulous

farmers, we have settled down to the conviction

that America cannot grow raw silk in competi-

tion with China, Japan and Italy. Moreover,

the silk manufacture, like the linen, has always

been highly specialized and localized. Tlie city

of Lyons, in France, had well nigh monopolized
the manufacture, so far as it had escaped from
the hand processes of the Eastern nations. The
skill and taste of generations have been concen-

trated upon the production at these centres, of

fabrics which in beauty of design, in richness

of coloring, in delicacy of workmanship, alone

among the fabrics made by modern machinery,

rival the splendors of mediaeval textile art. Eng-
land has for centuries struggled in vain to place

her silk manufacture on equal terms with it.

Nevertheless we have built up in America, in the

last 45 years, a silk industry which among ma-
chine-using nations is second only to that of

France, and is to-day supplying our people with

the bulk of the silken fabrics consumed by them.

We owe this great achievement largely to the

energy and the genius of the Cheney family,

father and sons, of South Manchester, Conn.

The Cheneys began the manufacture of spun

silk, nearly half a century ago. About the same
time. John Ryle, sometimes called the father

of the American silk industry, had become
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superintendent of a little silk-mill in Paterson, N.

J., which he afterward purchased and gradually

enlarged. At first sewing silks only were made,
then ribbons were added, and in 1842 Mr. Ryle
built a number of looms for silk piece-goods —
the first to be successfully operated in America;
and the industry in all its branches has since de-

veloped so rapidly there that Paterson, which
calls itself the Lyons of America, now occu-

pies to this industry the same relation that Fall

River does to the cotton manufacture, and Phil-

adelphia to the wool manufacture. During the

Civil War the high duties stimulated the silk

industry and diversified its product. The making
of plain gros-grain dress silks was then started,

and at the present time brocaded silks and satins

are manufactured on a large scale ; indeed there

is no form of fabric into which silk enters which
is not now produced in great variety. Espe-
cially notewortliy has been the recent develop-
ment in the manufacture of silk plushes and all

varieties of upholstery goods. The value of
home-made silk goods was in 1880 just about
equal to the foreign value of the goods im-
ported. In 1890 the product had so grown that

it was nearly double the value of the imports,
and more than double the value of the product
in 1880. During the next decade the rate of in-

crease was accelerated. In Paterson is the lar-

gest silk-ribbon mill in the world. Another mill

in that city, an outgrowth of the little mill oper-
ated by John Ryle, covers an acre and a half,

and can nowhere be surpassed for size or com-
pleteness of equipment. See Silk and Silk In-
dustry {Manufacture in the United States).

Cotton.— The cotton manufacture must, on
the whole, be taken as the textile industry which
best illustrates the possibilities of this group of
manufactures in the United States. The number
of cotton-spindles in operation is over 21,000,000,

the last ten years having shown a large increase,

particularly in new mills at the South. The
business is there conducted under so many ad-
vantages— particularly the cheapness of fuel

and labor— that careful students of economic
conditions predict that the manufacture of the
coarser grades of cotton goods is destined to

gravitate more and more to the Southern States.

New England, and especially Massachusetts
(which is the largest cotton-manufacturing
State, containing about one third of tlie spindles

in operation), has perhaps hastened such a trans-

fer by the enactment of stringent labor laws and
by increased taxation. Her manufacturers have
looked with some apprehension upon the rapid
growth of the industry in the South, chiefly

through the aid of New England capital. Still

thus far there has been no diminution in her
machinery capacity, but, on the contrary, a
steady increase, which, while relatively smaller
than the increase in the South, continues to be
actually greater. This is due primarily to the
increased production of the finer grades of goods
in New England, and secondarily to the rapid
development of the country, with its enlarge-
ment of a market in which the South can share
largely without injuring New England. Never-
theless the economic forces at work are of
such a character that eventually a marked change
in the geographical status of the industry seems
inevitable.

Comparison with England.— From the na-
tional point of view, the important fact is that

the growth of the American cotton manufacture
for the last 25 years, both relatively and actu-
ally, has been greater than its growth in Great
Britain. As compared with that of other coun-
tries the American cotton manufacture comes
easily next to that of England, and shows a
steady gain even upon the island which manu-
factures cotton for all the world except the
United States. The American market for Amer-
ican cottons constantly expands with the growth
of our own country, while our foreign markets
show little gain. The English market as stead-

ily contracts, as English and native capital builds

new cotton-mills in Indian and Japan for the

supply of the vast markets of the East. The
casual student of first-class English and Ameri-
can cotton-mills, while he will observe certain

differences, will not be able to detect any point
of superiority in the former over the latter. He
will find the English mills much more closely

specialized, and he w-ill find a larger proportion
of them engaged upon the finer grades of goods.
He will observe, also, that in the English mill

mule-spinning is the predominating method, es-

pecially for fine numbers; while in the United
States ring-spinning strongly predominates. This
is due to the extraordinary advances in the
mechanism of the ring-spinning frame, advances
which are wholly of American origin, and
which greatly cheapen the cost of production by
increasing the product in proportion to the in-

creased speed of the spindle. In mule-spinning,
also, great advances have been made during the
last 20 or 25 years. Whichever method is em-
ployed, the development of the industry has
reached that stage where success depends upon
the saving of a fraction of a cent in the price of
a pound of cotton, and the economy of another
small fraction of a cent in converting that cot-

ton into yarn and cloth. To realize these frac-

tions, which mean profit or loss, machinery must
be kept in the highest state of efficiency.

Improved Spinning.— The improvements in

spinning have been so rapid since 1870 that most
of our large corporations have been compelled
to replace their spinning-frames two or three
times in that interval. A similar statement can
be made regarding no other branch of textile

manufacture; and it is probably true that if the
American woolen mills had been forced, as the
cotton mills have been, to abandon machinery
as soon as it became in any degree obsolete, their

ability to face foreign competition would be
more nearly in keeping with that shown by our
cotton manufacturers.

Large Corporations.— The conditions here
narrated have thrown the cotton manufacture
more and more into the hands of large corpora-
tions, which now almost universally conduct it.

The wool manufacture, on the other hand, while
it numbers some of the greatest corporations in
the land, is still largely in the hands of indi-
viduals and partnerships, and the bulk of the
mills are comparatively small in capacity. The
more recent tendency in the wool manufacture,
for obvious reasons, is strongly in the direction
of the corporate form of management.

Fine Cottons.— The quantity of fine cotton
goods made in American mills continues to be
very small in comparison with the whole pro-
duction, and the bulk of our consumption of this
class of cottons is still imported. So there is

ample room remaining for further development
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of the American cotton manufacture. Into this

field we are entering with characteristic Yankee
energy. Within comparatively few years mills

have been successfully established in New Eng-
land which spin yarns as fine as Nos. 150 or 200;
and there are mills at New Bedford, Taunton,
and elsewhere which make, in wonderful vari-

ety, fabrics as delicate in texture and as artistic

in design and coloring as any which reach this

country from the machine-using nations of Eu-
rope.

li'ool.— The range of products made in

American wool factories is as wide as the multi-
form uses to which this most valuable of all the
fibres is put. They divide themselves naturally

into four great groups, leaving the hosiery and
knit goods out of the classification : woolen-
mills, worsted-mills, carpet-mills and felting-

mills. There are the various sub-classifications

of spinning, weaving, dyeing, and finishing mills,

although, as a rule, all these separate processes
of the manufacture of wool continue to be car-

ried on jointly in this country, as the related

parts of the one operation of manufacturing. In
this statement is embodied the chief point of dif-

ference existing to-day between the woolen-
mills of America, in fact, between all our textile

mills and those of England and the Continent.
The reasons for it lie on the surface of things.

The fact remains that American textile mills
can never expect— the great body of them, at

least,— to compete successfully with foreign

mills on terms which are fairly equal apart from
the difference in wages, until they have passed
through the same evolution and approximated
to the same methods which prevail abroad.

Specialisation.— In the wool manufacture, as

n the cotton and silk manufacture, we have
many establishments which, in completeness of
structure, in perfection of machinery, in all the

details of mechanical equipment, and in sagacity

of management, are nowhere in the world sur-

passed. Indeed, it is only in this country that

we find, on a very large scale, textile mills in

which are performed all the separate processes

for the manufacture of great varieties of goods.

Elsewhere they have learned that the greatest

economy and the best practical results are se-

cured by specializing the processes. Thus in

Bradford, England, are enormous establishments

which do nothing but comb wool into tops,

either on commission or for sale. Other great

mills do nothing but spin tops into yarn, and
generally they confine their operations to a lim-

ited variety of yarns. Still others, buying their

yarn, devote themselves exclusively to weaving.

And, finally, a fourth class of establishments

take the woven goods and dye and finish them
for the merchants, who are the men who find

the ultimate market for all the specialists who
have been thus employed upon the goods. In
this specialization of the different branches of
the work exists the characteristic distinction be-

tween the American and the foreign textile mills

of to-day. Investigation appears to show that

the English method is far superior to the Amer-
ican, and that ultimately we must gravitate into

the former, if we are to cut any figure in com-
petition for the world's market. The manufac-
turer who devotes his whole energies to one
particular thing, and studies to do that one
thing as cheaply and as well as it can be done,

can do it better and more cheaply than the man-

ufacturer who is doing half a dozen different

things at the same time. This is not a theoret-

ical deduction, but an a.xiom founded upon pro-
longed e-xperiment and experience. Bradford
manufacturers who have tried both methods say
there is always a gain in economy when the
weaver buys his yarns, instead of spinning them
himself. Obviously the English method requires

a smaller investment in plant, secures a simpler
and more perfect autonomy in operation, in-

volves less waste, and avoids the accumulation
of superfluous raw material. The American
woolen mill was evolved from conditions which
rendered specialization originally impossible. It

was situated in some isolated spot, drawn
thither by a superior water-power, with no rail-

road to facilitate quick transportation, and was
necessarily a complete mechanical entity, how-
ever crude its machinery. In a word, it

must perform under one roof all the
processes necessary to convert the greasy
wool into the finished cloth ready for the mar-
ket. Thus there sprang up all over the coun-
try little woolen mills, each one independent
in itself; as the country grew some of these little

mills became large mills ; other large mills grew
up beside them ; gradually grew centres in which
the wool manufacture predominated ; but condi-
tions were long in appearing which tended to

that specialization of processes which has
marked the English method from the very in-

troduction of automatic machinery. It followed
that the American mill owner, even of a small
mill, was compelled to make a variety of goods,
in order to use up advantageously all the grades
of material which grew out of the sorting of his

wool. Naturally he could not produce a variety

of products as cheaply and as successfully as he
could have manufactured one particular line

upon which his whole attention was centred.

These habits of manufacturing, forced upon us
originally by the logic of the situation, are
tenacious. We have been slowly breaking away
from them, but it will be years yet before it is

possible fully to outgrow them. In Philadel-
phia, which is the largest centre of wool man-
ufacture, the progress of the evolution is very
perceptible. There they have top-makers, yarn-
makers, dyers, and finishers, who do nothing
else. And the result is apparent in the large

number of small manufacturers in that city. The
small amount of capital required to equip a lit-

tle weave-shed permits enterprising superintend-
ents and operatives to start in business for

themselves. The comparative cheapness of pro-

duction under such conditions enables them to

hold their own against the big establishments

with unlimited capital at their back.

American Woolen Specialties.— The bulk of
the small wool manufacturing establishments in

the United States are woolen mills proper, as
distinguished from worsted mills. It is notice-

able that the number and product of these

woolen mills decrease from census to census as

the worsted manufacture gets more firmly estab-

lished here, and the more popular worsted fabric

comes into wider use. But there are certain

lines of woolen goods in the manufacture of

which American mills have earned a worldwide
pre-eminence. Prominent among them are flan-

nels and blankets of every grade and variety.

The American wools are peculiarly suited for

these goods, and for many years past our Amer-
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icaii mills have practically supplied the home
market. Other mills make a specialty of woolen
dress goods for ladies' wear with equal success.

The bulk of our woolen mills are, however, en-

gaged upon the manufacture of cloths for the

million— cassimeres, beavers, satinets, cheviots,

etc., the cheaper grades which enter into the

consumption of the wholesale clothing houses,

goods in which, under the weight duties of re-

cent tariffs, our American manufacturers have
controlled the home market, and of which their

production has been enormous. Many of these

goods are woven upon a cotton warp, and into

some of them enters more or less of the re-

vamped wool known as "shoddy." We have
much to learn, however, in the handling of this

class of materials, before we shall equal the ex-
pertness of foreign manufacturers. It is to the

success of our manufacturers in producing a
handsome, durable cloth at cheap prices, that

our people chiefly owe their reputation of being
the best-dressed people on the globe.

Worsteds.— The worsted manufacture was
late in getting lodgment in the United States,

and has been slow in assuming proportions com-
mensurate w'ith its importance abroad. Early
in the forties there were two or three large

worsted mills erected in New England for the
production of worsted fabrics or stuff goods for

women's wear; but the manufacturer made little

headway until after the close of the Civil War,
and it was not until about 1870 that we began
making men's wear worsted goods. Since then
the development of the manufacture along both
lines has been phenomenal. In the manufacture
of fine men's wear goods, both in woolens and
worsteds, a few of our mills have been equally
successful ; their products sell side by side with
the best makes of foreign goods, notwithstand-
ing the lingering prejudice among fashionable
Americans that only foreign-made cloths are fit

to wear. Another obstacle is the high cost of

labor, which counts more strongly in fine wool
goods than in the cheaper grades, or in cottons

and silks, because of the much greater care and
skill and labor that must be bestowed upon their

finishing.

Felted l-Vool.— The manufacture of felted

wool is comparatively small here and elsewhere
and the importations are comparatively insignifi-

cant in volume. Felted wool was the earliest

form into which this fibre was manufactured, the
primitive races discovering, before they learned
to spin and weave, that peculiar characteristic of
wool which causes it to mat together, by the
application of heat, moisture, and pressure, into

a firm and smooth texture, susceptible of a great
variety of uses. Modern machinery has utilized

this peculiarity for many purposes which, while
limited, are economically important. Table-
cloths and floor-coverings, and hats for men's
and women's wear, are the most ordinary ; but
they are also used for shoe linings, sheathing
materials, polishing purposes, etc. The hat
manufacture, formerly confined to wool for its

raw material, has found that fur is better suited

for this use; and the processes of manufacture
are so different from those employed in spin-

ning and weaving mills that the hat-manufac-
turing establishments, in which the United
States has always been pre-eminent, are not or-
dinarily classed among the textile mills.

Carpets.— Perhaps our most notable achieve-

ment in the textile line has been in the carpet
manufacture. Beyond question the United
States is the greatest carpet-manufacturing na-
tion in the world ; if we leave out of account the
hand-loom productions of the Eastern countries
we excel all others not only in the quantity of
our production, but in the variety of our car-

pets, in the excellence of design and workman-
ship, and in general adaptability to popular
needs. The production includes two-ply and
three-ply ingrains, Brussels, moquettes, tapes-

tries, velvets, Smyrnas, and the higher grades of
A.xminsters and Aubussons. The annual con-
sumption of this product by the American peo-
ple is close upon 100,000,000 square yards. The
popular reason assigned for this unique develop-
ment is the general prosperity of our people,

the high wages earned permitting families of all

grades of life to indulge in the lu.xury of floor-

coverings to an extent elsewhere unknown.
Stimulated by the lucrative market thus offered,

American manufacturers have made larger and
more important contributions to the mechanism
of the carpet manufacture than those of all other
nations combined. The real development of the
machine industry dates from the successful ap-

plication of power to the weaving of ingrain
carpets by the late Erastus B. Bigelow in 1844.

Subsequently he invented Jacquard looms for

weaving Brussels and Wiltons, which produced
carpets pronounced by the jury at the London
Exposition of 1851 to be "better and more per-
fectly woven than any hand-loom carpets that

have ever come under the notice of the jury."
A still later invention of Bigelow's was for

weaving tapestry carpets. His inventions are at

the base of all the power-loom carpet-weaving
now done in Europe. Subsequent inventors have
greatly improved them, and have added new in-

ventions, such as those for weaving Axminsters,
and Smyrna rugs. By their skill and enterprise
the American carpet manufacturers have not
only retained the control of their own mar-
ket, except in the matter of the Eastern hand-
made rugs, but they have in some instances suc-
cessfully forced their products upon the
European markets.

Hosiery and Knit Goods.— In one other
branch of the textile industry progress in the
United States has outstripped the world — the
hosiery and knit-goods manufacture. More
machine-made knitted goods are turned out an-
nually here than in all other countries com-
bined. The explanation is somewhat the same
as in the case of carpets. Our people wear
more underwear than other people ; they are not
only obliged to wear more for climatic reasons,

but they can afford to wear more ; and the gen-
eral desire for personal comfort in wearing ap-

parel results in an enormous distribution of the
products of these mills. The beginnings of the
industry are well within the lifetime of many
manufacturers still living. Until 1832 the knit-

ting of socks and stockings remained mostly a
household industry— the only form of textile

work vvliich the machine had not wrested from
the housewife. In that year Egbert Egberts
successfully applied the principle of knitting by
power, at Cohocs, N. Y. His machine was sim-
ply the square stocking-frame of William Lee
adapted to power. From that adaptation dates
a revolution in underwear, which had previ-

ously consisted wholly of flannel, fashioned and
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sewed at home, according to the individual

needs. The revolution gathered momentum
gradually, as invention after invention— almost
all of American origin— perfected the knitting-

machine ; but once the new industry was fairly

and firmly established, it spread with amazing
rapidity. The great variety of goods made facil-

itates the tendency, peculiar to this industry,

toward the building of comparatively small mills,

requiring but moderate capital ; and it happens
in consequence that these mills spring up all

over the country, and can now be found in

nearly every State. Many of them employ only
cotton as a raw material ; others use chiefly wool

;

and still others manufacture what are known as
merino knit goods or mixed goods— cotton
mixed with wool in proportions varying from
50 to 75 and 90 per cent of cotton, according
to the particular market sought. The tendency
to the larger use of cottim in these goods is

perceptible, not necessarily because of greater

cheapness or a desire to adulterate, but because
the liability of wool to shrink, and its excessive

warmth, lead many to prefer undergarments in

which cotton is an equal or predominating ma-
terial. In 1858 E. E. Kilbourne invented a ma-
chine for automatically knitting full-fashioned

underwear : and this machine has gradually
wrought a second revolution in the industry.

The amount of hand labor now done is reduced
to the minimum— to the mere sewing on of but-

tons, so to speak.

Statistics.— The value of all textile products
in the United States for 1850 was $128,769,971
and this had increased to $931,494,566 in 1900.

The census report for 1900 shows the following:

valued at $2,880,341 in 1890. These products
were chiefly thread and twine, the latter for use
in the shoe manufacture, although the manu-
facture of linen toweling shows the greatest

expansion of any branch of linen manufacture
during the decade from 1890 to 1900.

Future Needs.— The American te.xtile manu-
facturers have left little to be desired in the di-

rection of cheapening textile products without
deteriorating quality. They have built and
equipped mills which rank with any in the world.

They have planted on this continent machinery
enough to supply all the textile wants of our
people, except in a comparatively few lines of
very fine fabrics. They have managed these

mills with rare business sagacity, and as a rule

with notable financial success. They have taken
one specialty after another which had never been
attempted here, and transported its manufacture
from across the water, literally inventing anew
the necessary machinery, as in the case of braids

and plush goods, when they could not obtain

it otherwise. They have taken these several tex-

tile industries, which have been localized and
specialized in Europe for generations, and in

half a century have made them one of the chief

corner-stones of our national wealth. They have
contributed far more than their share to the

mechanical development which makes the labor

of a single operative stand for that of a regi-

ment of hand-workers in the i8th century. They
have fallen short only in contributing to the

artistic side of textile industry. They have been
imitators instead of originators, although there

are among them many striking and gratifying

exceptions to this rule. But American-made
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time is at hand when our manufacturers should
themselves take the initiative in that work.
There should exist in this country as in Eu-
rope technical schools for the training of tex-

tile workers — weaving schools, designing
schools, dyeing schools— in which those who
manufacture goods are trained by the best in-

structors ; and the result will be not only better

workmanship, but more beautiful and more artis-

tic tissues. S. N. D. North,
Director of U. S. Census, Washington, D. C.

Textiles or Textile Fabrics. Stuffs made
by the weaving together of threads of any sort,

SO as to produce a material with a nearly solid

surface. A fishing-net or the like is not a tex-

tile fabric because die cords which compose
it are not woven together, but cross one another
at equally distant intervals and are strongly
knotted at those points. But mosquito-netting
is a textile, altliough very open, because the

threads are merely held by their own friction.

On the other hand, if a basket is made by weav-
ing together strips of wood or bamboo, such a
material is hardly called a textile, but this merely
because of its totally different usage. The cane
seat of a chair is as truly woven as a piece of
muslin or silk.

Textiles in the usual sense are made of the

twisted fibres spun into thread of fla.x or linen,

cotton, hemp, jute, silk or wool. The sim-
plest weaving is that which produces our com-
mon cotton and linen cloth ; that is to say, the
threads are merely woven together, one up and
one down, and all in the same manner, except
that at the edge on either side of the piece what
is called a selvage is produced to prevent the
raveling out of the threads. From this to the
most complicated fabric like brocade the differ-

ences are almost infinite, and it is only with the
most elaborate diagrams and the fullest explana-
tions that the process of weaving a figured brochc
silk or a velvet with patterns of pile upon pile

can be explained. Carpet weaving (see Carpet)
differs somewhat from ordinary textiles, and
tapestry (q.v.) differs yet more, and is often
excluded from textile fabrics altogether.

The general nature of a loom is that the
threads of the warp are divided into two sets, one
of which is thrown upward, while the other is

thrown down, and at the same moment a shuttle
carrying a thread of the woof is driven through
between the two sets of warp threads. The next
movement of the loom reverses the two sets of
warp threads, throwing the upper one down and
the lower one up, compressing and drawing tight
the woof thread into the loops which show on
the surface of the stuff and go to form the sur-
face, and the shuttle is driven through again in

the opposite direction. The constant repetition

of this forward and backward movement of the
shuttle gives a strip of woven fabric which
continually grows broader : and as each move-
ment of the shuttle is made, an appliance drives
the last thread of the woof back against the
others, so tliat this growing strip of woven stuff
is kept at a uniform state of firmness and solid-
ity.

_
It is in this way that the simplest fabrics

of linens and cottons are made. If it be desired
to produce a somewhat more elaborate weave,
such as a twilled material, this is done by rais-
ing two threads of the warp and dropping one

;

or by raising three threads of the warp and

dropping one, and so on. In this way, as is

evident, the threads of the woof are seen lying
in loops or what seem to be stitches longer than
those of the simplest weave, and these longer
loops arrange themselves in a steplike diag-
onal across the woof of the stuff. It is clear
tliat, by the increasing complication of such alter-

nate liftings and lowerings of the warp threads,
more patterns may be made. If, then, the threads
of the woof are of a different color from those
of the warp, there is produced a surface whose
general color is half way between the two colors
of warp and woof. If we take a step further in

complexity and use three or four warp threads
say, of red, while the rest remain white, and
do the same thing with the woof threads, we
produce .stripes three or four threads wide ; and
where these stripes cross one another there will

be a little square of the solid color of the three
or four threads, while the stripes elsewhere
remain of the half-way tint alluded to. Again
if three threads of different colors are passed by
the shuttle at one time the threads of the warp
also being grouped in threes there will result a

simple alternating pattern, which is often very
attractive. Indeed, much of the primitive design-
ing of early races is based upon such very simple
productions of the loom ; for it seems that the

mind of man is never tired of a pattern produced
by up and down, in and out, in their different

combinations. In the most complicated pattern
of a brocade, such as the Japanese send us
occasionally, in which a row of dragons will al-

ternate with a row of representations of "the
sacred pearl" with its flames, and those again
with a row of kylins or other fabulous mon-
sters, all being interspersed with elaborate leaf-

age, open flowers of the camellia and bursting
fruits of the pomegranate, the same being re-

produced in many colors— even in such a com-
plex pattern it is readily seen that these figures

are arranged in regular sequence, and that the
colors are introduced in a definite and unalter-
able succession. Thus a blue thread of the
woof may not appear more than once in each
flower, of a certain row across a piece of stuff',

and this appearance of the blue thread may be for
a loop of a quarter of an inch long only, while
all the rest of that blue thread is found to be
hanging loose behind the finished fabric. Again
this blue thread may not appear at all in si.x

or seven inches of the length of the stuff, and
then it may supply a wholly different detail of
the pattern. Still that blue loop in the design
as seen from the front or "right side" is found
in each one of the flowers or animals which
form the cross row of the pattern ; and in the

next row of similar flowers or animals (which
may be two feet away in the length of the
piece) this blue thread may be replaced by a

crimson one, which will also appear at exactly
the same intervals and at exactly the same point
in each one of the flowers, or of a unit of design.
It is interesting to take a piece of very rich
fabric with an elaborate pattern and to examine
it with a view to just such peculiarities of weave.
.•\nyone who has watched a simple loom at work
and has mastered tlie process may then under-
stand in great measure the workings of the far

more elaborate loom of the silk weaver, who
is producing patterned fabrics.

In such weaving of patterns it is here as-

sumed that the threads are dyed before the
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weaving is begun. The matter of printing colors

upon calico, thin silk or the like, is entirely

apart from the consideration of textile fabric.

Prniting is done from blocks with color, almost

exactly as if the material receiving the pat-

tern were paper instead of a woven stuff.

The simplest weave made in this way with

colored threads is gingham ; the name of which
comes from the East, probably from India,

with the invention of the weave itself. Checks,

plaids and stripes are the natural patterns of

gingham, but it is also practicable to produce
various zig-zags and frets, and the stripes them-
selves may be variegated by patterns on their

surface. Weaves of Persian and Chinese origin

with threads softer and more woolly than Euro-
pean twisted cotton threads, are sometimes very

attractive in color effect, woven exactly as ging-

ham is woven.
Damask linen, such as is used for table-

cloths and napkins, is peculiar in that the pat-

tern is an elaborate twilled fabric in which the

twill is arranged to make a pattern— often even
of flowers and leaves. These patterns are seen

merely by the difference of reflection of light

upon the threads of the linen ; for those threads

which lie parallel in one direction seem bril-

liant from a given point of view, while those
lying in the other direction look dusky. A
change of the position of the beholder reverses

this effect of light and dark. Moreover it is

common that the same pattern is seen in re-

verse on the other side of the fabric. There
is nothing to prevent damask linen being woven
with dyed threads in parts of the composition,

and occasionally tablecloths of such material

come into fashion.

Brocade, a term generally used for very splen-

did material means primarily a stuff— composed
in part of threads which lie on the surface of the

finished stuff (French brochcs), appearing where
the particular color is needed and disappearing

again as explained in the paragraph above. A
brocade may be composed of threads all of

one color. Thus the silks called damasse
(French Dainasscs, or Dainassccs) have perhaps

a pattern of dark green leaves relieved in shin-

ing threads upon a background of exactly the

same dye, but looking different because of the

different and less glistening character of the

threads ; this being caused not by the silk being
differently spun, but because of the different

treatment of the thread in the loom, the long
loops lying flat and loosely, and reflecting the

light in a different way from the hard pulled

threads of the background.
Satin is a material with a silken surface of

luiusual and uniform glossiness, which is pro-

duced by alternately "raising and depressing

four yarns of the warp across the whole of
which the weft is thrown by the shuttle." It

will be noted that this is a modification of twill-

ing, and the threads of satin are seen to lie in

the same way as those of a twilled cotton. It

is evident that such a surface is capable of
many modifications. Thus there are some fab-

rics of silk and wool, or silk and cotton, in

which the silk threads are thrown to the surface,

lying in very narrow stripes or bands, which
show glossy on the background, which also show
only in very narrow stripes between the others.

These fabrics take different names from year to

year.

Again, there are Eastern brocades in which
the background is composed entirely of the

warp threads in a satin weave of one color;

while the flowers of the pattern are made up
entirely of the woof threads and these in many
colors with gold.

There remains to be mentioned those weaves
i:i which the warp threads only are seen in the

finished stuff. The most common form of this

is ordinary ribbed silk, in which the warp threads
form loops (silks called gros-grain and by other
special names), giving a rib running across the

stuff. Thus a silk in longitudinal stripes of
darker and lighter green, buff and brown, has
all its woof threads of a dull brown; while
the warp threads of the four colors named
form visible ribs in which the colors are alter-

nated in a very elaborate fashion, so that one
stripe is made up of a small check in two colors,

another is plain and solid, of one color; and in

all this the only effect of the dark woof is to

modify slightly the hues of the stripes by show-
ing between the warp threads.

Velvet is made by carrying the threads of
the warp over a rod called a needle, so as to

produce a series of ridges or "ribs," much as in

the last paragraph ; and then cutting all these
ridges by a sharp instrument passed in as the
"needle" is withdrawn. This cutting leaves the
threads standing up to form the nap or pile,

but they are left of different lengths or heights,

and therefore the whole surface is most carefully

sheared and sometimes this shearing is helped
by singeing. Fustian, velveteen and corduroy are
made by the same process. Plush is a material
of the same character, and produced in nearly
the same way. When the ribbed surface is left

without being cut, the term "uncut velvet" is

used. This may be used for a part of the sur-
face, while other parts are fully cut and brought
to the smooth surface common to velvet. In this,

way most elaborate patterns are produced— fig-

ures being in the velvet pile upon the ground
of uncut velvet. Again this may be carried fur-

ther in producing what is called "pile upon pile"

velvet, in which the pile of one part of the
pattern is relieved upon the shorter pile of
anotlier part of the pattern and this again upon
the uncut background. It is evident that such
stuffs are of great cost. The beauty of the
pattern may also be enhanced by the use of dif-

ferent colors. Thus the velvets of Genoa and of
Venice of the 17th century and modern copies of
the same may have a general surface or back-
ground of a satin-like texture, upon which the
flowers and leaves of the pattern are raised
in uncut velvet in ridges made of projecting
loops, and upon this again is relieved a pattern of
cut velvet, smooth and uniform in surface ; both
these surfaces, the uncut and the cut velvet, being
woven with three, four or five colors, the threads
being dyed beforehand in dark and light green,
crimson, buff and the like. The resulting pat-
tern will be of extraordinary richness, effective

at a distance and also near at hand. Such
pieces made in Venice at the close of the
igtii century would cost about 60 francs a yard
when woven 20 inches wide.

The further elaboration of decorative weaving
by the introduction of other materials than those
of twisted threads, is also of importance. Thus
"gold thread," as it is called, is commonly made
of silver wire gilded and then pulled out, or
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*drawii,^' the silver and gold together, until it is

very tine. This is apt to tarnish, the extremely
thin gold disappearing with wear, and the silver

not having the power of resisting impurities
in the air. To avoid this, where a permanently
metallic effect is desired, gold paper is used
by the Orientals, the paper being sometimes
brown, as it shows on the reverse side of the
stuff, and the gilded surface showing on the
right side. The less expensive Japanese bro-
caded silks are often woven in this way. On
tlie other hand, the tarnishing of the metallic
gold thread often adds a special charm to the
effect of ancient stuffs.

As textile fabrics have been used by all

men more advanced than the most degraded
savages, the history of textiles is of infinite

extent. Even textiles of decorative purpose,
those woven in a somewhat complicated way, are
of unknown antiquity. Decorative stuffs have
been found in Eg>'ptian tombs of very early
epochs. The tombs of the lost races of South
America have been found to contain beauti-
ful weaves. The earliest painted vases found
in Egypt show boats with sails, and although
some of these sails were perhaps of skin,

there are others in which the evident purpose
has been to show a woven material. Western
Asia has always been the home of the most
beautiful designs in weaving, for at a very early
time the people of the great plain through which
the Tigris and the Euphrates run were producing
fabrics with the most varied and splendid pat-
terns. This tendency to use the Asiatic feeling
for color decoration in work with the loom
took two different forms in later times. The
carpets and rugs woven with pile were brought
from Syria into Europe at least as early as the
8th century a.d., and at a later time they were
somewhat common in Europe, as is clear from
the earlier Italian paintings, in which rugs of
unmistakably Eastern design are seen to cover
the foot-stool or the throne of a sacred per-
sonage. Other heavy stuffs used in the West for
floor

_
cloths and also for door and window

curtains under the general name of kclim, are
woven without pile, the patterns being therefore
much simpler, akin to those described above
in connection with gingham and especially with
twilled materials. Brocades of different kinds,
and also solidly woven, very durable silk stuffs
made with threads dyed of different colors, but
woven in such minute patterns that the thread
nowhere shows as brochc on the surface, have
been made for so many hundred years that the
time of their introduction is hardly ascertained.
Cotton stuffs woven in a similar fashion with
very pretty effects of simple patterns are but
little imported to Europe, but their use in the
Ea.st adds a great charm to the popular cos-
tume. Finally the printing of cotton cloths
with wood blocks has been practised for cen-
turies, the pattern being admirably drawn and
composed and the colors always interesting ex-
cept where the effect of European com-
merce has been, first, to substitute the cheaper
chemical dyes of Europe for the more perma-
nent and more beautiful dyes of the East, and,
secondly, to debase the color design through the
orders given by the agents of Western import-
ing houses. The growth of a beautifid textile
industry in Europe and the United States is

made difficult by the rapid changes of fashion

which themselves are brought about by the great
desire of large manufacturers to produce tlie

material and the effect which will attract buyers.
This tendency is aggravated by the unwillingness
of the great dealers to keep in stock fabrics which
are out of fashion, because they are very nu-
merous, because a considerable stock of any one
would be a troublesome thing to house and to
show on occasion, and because "it costs too
much to sell" goods that are not in constant de-
mand. Everyone knows how often the material
which at a certain time he found to be exactly
what he needed cannot possibly be obtained a
few years later.

_
The greater number of the books devoted to

this subject are collections of plates, often in

color, and beautifully printed. These, how-
ever, give merely the design, while the nature
of the stuff can only be guessed. It is rare that
any discussion of tlie fabric or of the manufac-
ture accompanies the plates. The best of these
books is Fischbach's 'Ornamente der Gewebe.'
The works on Costume (q.v.) often contain
much of the same material. For eastern carpets,
Lessing's 'Alt Orientalische Teppichmuster'
(Berlin 1877) gives a number of fine designs
collected from paintings of the Renaissance.
Vincent Robinson's 'Eastern Carpets' (London
1882), and the second series of the same (London
1883 )_, present a number of admirable specimens
belonging to the owner, who is a dealer on a
large scale and also a collector on his own
account. The colored prints are from excellent
original drawings. Several books on Eastern rugs
have been published during the last few years, of
which we name Mumford's 'Oriental Rugs'
(New York igoo). There is a magnificent work,
which gives the Oriental carpets in the Austrian
imperial collection. The beautiful stuff's known
to have been used during the Middle Ages are
treated by Francisque-Michel in 'Recherches sur
Le Commerce,' etc., 'Des Etoffes de Sole,' etc.

(2 vols. Paris 1852), and by Dr. Daniel Rock,
in 'Textile Fabrics,' the South Kensington illus-

trated catalogue (London 1870). The same
author has supplied the 'South Kensington
Handbook' (London 1876). Fr. Bock's 'Ge-
schichte der Liturgischen Gewiinder des Mittel-
alters' (Bonn 1859-71) is the standard work
on the subject of church ceremonial garments,
constantly cited by all writers. One of the most
valuable works for the student of the technical
side of textiles is 'The Draper's Dictionary,'
by William _S. Beck (Ixindon n.d.), and the
modern fabrics in common use are intelligently
treated by Caulfield and Saward in the 'Diction-
ary of Needlework' (London 1885), and also
by Lady M. Alford in 'Needlework as an Art'
(London 1886). See Weaving.

Russell Sturgis.

Textual Criticism, the science by which
the texts of ancient writings are examined so as
to decide upon their authenticity, their com-
pleteness, and the degree of exactitude with
which they represent the original words of the
assumed author. This is sometimes called the
Lower Criticism as distinct from the Higher
Criticism

;_ the former is destructive, or at least
negative, in its results. The principal aim of
the Lower Critic is to reject what he considers
corrupt or spurious. The Higher Critic is con-
structive and builds up a theory regarding the
nature, object, origin and authorship of a liter-
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ary monument founded upon the material fur-

nished by the Lower or Textual Critic. Thus
the latter deals only with letters, and the sub-

stances on which they are written, and relies

upon palaeography (q.v.) for his data. He deals

with words, their derivation and use, and draws
upon philology (q.v.) for guidance; he studies

the syntactical construction of sentences ac-

cording to the usage of various ages, and is

guided by the science of grammar (q.v.). He
also calls to his aid the resources of archaeology

in determining the date of literary documents.

While Textual Criticism has been employed

for many years on the classical writers of

Greece and Rome— and for a signal example
of its application we may cite the Homeric the-

ory of Friedrich August Wolf (q.v.)— we shall

confine ourselves in the narrow space available

here to the canons which regulate its applica-

tion, with a summary of its history as relating

to the text of the Hebrew and Greek Scriptures.

Principles of Textual Criticism.— In exam-
ining a number of manuscripts which may have

different versions of the same passage, some
variations will be rejected as absurd; they are

clerical errors; or the result of carelessness,

lapse of attention, or tricks of niemory. No
one can suppose them to be genuine. Among
readings any one of which might possibly be

the genuine and original text, choice has to be

made in accordance with the theory of probabili-

ties. The critic must consider what decision

will best explain the phenomena before him in

accordance with the canons: "that reading is to

be accepted as genuine which best explains the

origin of the other variants." This is a car-

dinal principle of textual criticism. It demands

a consideration of the number and importance

of the witnesses supporting a reading; but al-

though one early manuscript may outweigh the

evidence of many later ones, mere antiquity

cannot of itself establish the authenticity of a.

reading. As affording illustrations of the appli-

cation of the above canon we may cite the rule

of the great Bengel : "The more difficult read-

ing is to be preferred." This is especially perti-

nent in view of intentional change or corrup-

tion of the text, for no forger would insert a

strange or novel word or construction, such as

would excite suspicion, but would keep as closely

as possible to the character and diction of the

context. Again, what Porson called the "surest

canon of textual criticism" is "The shorter

reading is always to be preferred." Transcrib-

ers of manuscripts would be unwilling that their

work should be considered incomplete; hence

they would be far more likely to expand than

to curtail. On the other hand, as it was usual

to insert explanations, comments, and glosses

either in the margin or between the lines of a

manuscript, these were likely to slip into the

text and to be taken for part of the original

by ignorant, careless, or inexperienced scribes.

Even the careful and conscientious scribe might

mistake such marginal notes for words omitted

by accident, and added, as they often were,

interlinearly or alongside the text. But when
two clauses have like endings the omission

of one of them in a manuscript may be

explained by homa-oteleulon (their confusing

similarity of ending), and the clause left out

should always be restored. Above all the critic

/nust carefully study the principal texts, their

connection with each other, and the transmis-

sion of particular points, strong or weak. The
ancient versions, the patristic citations must
be investigated as a part of this study from
which the most brilliant results have been ob-

tained, both in Hebrew and Greek criticism.

Textual criticism sometimes allows recourse to

conjectural amendment. A word may be

changed because to the critic's mind the reading

before him does not admit of a sane or har-

monious interpretation. Felicitous conjecture

has restored many of the finest writings
_
of

antiquity to what was probably their original

clearness and completeness. One of the hap-

piest of these emendations was that of Lach-
mann in his edition of 'Lucretius,' where he
hit upon the brilliant reading of decellit, a word
found nowhere else in Latin literature. Con-
jectural emendation is, however, a very danger-
ous weapon, and there is no more dismal proof

of this than is exhibited in Bentley's edition of

'Horace.* Bentley, indeed, had a craze for this

branch of criticism, and actually undertook to

change the language of Milton's 'Paradise

Lost,' on the ground that the poet could not

have used such and such expressions, and must
have written what to the critic's mind was more
consonant with the poetic style of his age. The
conjectural critics have also busied themselves

a good deal with the Hebrew and Greek Scrip-

tures, but the Lower Critics have not been so

reckless in their work of destruction as the

professors of the Higher Criticism, who have
not shrunk from building airy edifices about the

authorship and authority of these ancient books
which sometimes seem to be as fanciful as they

are contradictory one to another.

The Hebrew Scriptures.— The text of the

Old Testament does not afford so much ground
for verbal criticism as that of the New Testa-

ment. In primitive Hebrew there were no vow-
els ; only the consonants were written, and the

syllabification left to be implied from the spoken
tongue. The vowel points were, however, added
by the Jewish doctors of the 6th century a. d.,

in what is styled the Massoretics or traditional

version. Great anxiety for the integrity of the

Hebrew text always characterized the learned

Jews, but we have no manuscripts of the Old
Testament of earlier date than the 9th century

A.D., and this makes the improvement of the

text a difficult matter; there is no such large

range of manuscripts of the Hebrew as we
possess in the Greek Scriptures, and the chief

basis of comparison in effecting an emendation
is to be found in the Targums (q.v.) and vari-

ous versions of the books.

Neiv Testament Criticism.— The materials

for textual criticism of the New Testament are

ample and voluminous, and are generally enu-

merated under the heads of copies, versions,

and patristic citations. Copies are found on
papyrus, vellum, and paper, written either in

uncial or large letters, or cursive, that is, run-

ning hand. Only fragments of the New Testa-

ment are found inscribed on papyrus. The
most important vellum manuscripts belong to

the 4th, sth and 6th centuries a.d. Of the ver-

sions, the most important are the Syriac, Latin,

and Egyptian, and a comparison of these with

extant Greek manuscripts has been of great

advantage in clearing up many passages of

doubtful meaning or authority.
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TEZCUCO — THAI

Tezcuco, tas-koo'ko, or Texcoco, Mexico,
a town in tlie state of Mexico, situated on the

northeast shore of Tezcuco Lake. i6 miles north-

cast of the national capital. The modern town
has many handsome buildings, a number of
manufacturing establishments, and railroad re-

pair shops. Tezcuco was one of the three con-

federated Aztec pueblos of the valley of Mex-
ico, and for a time was the chief among them,
yielding later the first place to Tenochtitlan.
In its neighborhood are several ancient ruins,

including remains of teocallis. Pop. with com-
mune about 16,000.

Teziutlan, ta-se-oot-lan', Mexico, the capi-
tal of a district of the same name in Puebla
state, 12 miles east of Zacapoaxtla. Pop. of

town 8,200; of district 25,300.

Thacher, thach'er, John Boyd, American
writer: b. Ballston, Saratoga County, N. Y., 11

Sept. 1S47. He was graduated from Williams
College in 1869, and was a New York State sen-
ator 1884-s, and mayor of Albany, N. Y., 1886,

1S87, 1896, 1897. He was an officer of the

World's Columbian E.xposition and became chief

of its bureau of awards. His publications in-

clude 'The Continent of America, Its Discovery
and Its Baptism* (i8g6); 'Charlecote— Or the

Trial of V\'illiam Shakespeare' (1896) ; 'Little

Speeches' ; 'Awards,* etc.

Thackeray, thak'e-ri, William Makepeace,
English novelist and humorist : b. Calcutta,
India, 18 July 181 1 ; d. 23 Dec. 1863. He was
placed at the Charterhouse School, London, and
afterward studied at Trinity College, Cambridge.
He left the university without taking a degree

;

and having inherited from his father some
£20,000, he found himself at liberty to follow the
bent of his inclination, which pointed toward art

and literature. After living some time in Lon-
don he traveled in France and Germany, and
was introduced to Goethe at Weimar. He en-
tered the Middle Temple to study for the bar in

1831, but he soon gave up this profession
(though called as a barrister in 1848), and in

1834 he settled at Paris to study art. He grad-
ually became convinced, however, that art was
not his vocation ; and his fortune being much
diminished— if not altogether dissipated— by
losses and unlucky speculations, he resolutely
set himself to fight his way in the profession of
literature. He was at one time the Paris cor-
respondent of the radical Constitutional (while
holding this post he inarried, in 1836), and later

(1837-8) he was connected with the Times.
Under the names of "George FitzBoodle, Esq.,**

or of "Michael Angelo Titmarsh," he contributed
to 'Eraser's Magazine* tales, criticisms, verses,
etc., which were marked by great knowledge of
the world, keen irony, or playful humor. It was in
this magazine that 'The Great Hoggarty Dia-
mond' appeared, a story, like all Thackeray's,
of a genuinely manly tone, and containing kindly
satire and unaffected pathos; and also 'Barry
Lyndon,* in which the adventures of an Irish
sharper and adventurer are detailed with great
force and humor. In 1840 he published sepa-
rately the 'Paris Sketch-book,* in 1841 the 'Sec-
ond Funeral of Napoleon' and the 'Chronicle of
the Drum,' and in 1843 the 'Irish Sketch-book*— the result of a tour in that island. None of
these writings attained to any great popularity.
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though some sharp-eyed critics, among others
John Sterling, had begun to prophesy the future
eminence of their author. In 1841 'Punch' was
started, and he contributed both by pen and
pencil to that periodical, his 'Jeames's Diary'
and the Snob papers ('Book of Snobs') being
very successful. In 1847-8 his novel of 'Vanity
Fair* was published in monthly parts, with il-

lustrations by himself; and long before its com-
pletion its author was unanimously placed in the
first rank of British novelists. His ne.xt large
work was the 'History of Pendennis,* a novel
containing a good many incidents from his own
early life, completed in 1850. In 1851 he deliv-

ered a course of lectures in London on the
'English Humorists of the Eighteenth Cen-
tury,* repeated in Scotland and America before
large audiences, and published in 1853. His
next novel was the "History of Henry Esmond'
(1852), which was followed by 'The New-
comes' (1855), perhaps the most pleasing, as
'Esmond* is the most finished, of all his fictions.

His remaining novels are 'The Virginians*

(1859), 'Lovel the Widower* (i860), and >The
Adventures of Philip* (1862). Another, 'Denis
Duval,* was left unfinished at his death. In
1855-6 he delivered a series of lectures in the
United States on 'The Four Georges,* repeated
in England and Scotland. In 1857 he offered
himself as representative of the city of Oxford
in the House of Commons, and was defeated by
a sinall majority. In 1859 he became editor of
the 'Cornhill Magazine' (the first number of
which bore the date of January i860), but he did
not hold this post very long, as it demanded too
much time and attention, and was not very con-
genial. His last three novels, together with a
series of gossiping articles called 'Round-about
Papers,' came out in this magazine. Thackeray
was one of the most kind-hearted, manly, and
honorable of men, ever ready to assist a friend,
but the unsparing enemy of falsehood, meanness,
and hypocrisy. His style is pure, quiet, flowing,
idiomatic English. Much of his humor is

strongly tinged with irony, but his comic power
is noteworthy. Besides the works mentioned he
wrote 'Notes of a Journey from Cornhill to
Grand Cairo,* 'Mrs. Perkins' Ball,* 'Our
Street,* 'Dr. Birch and His Young Friends,*
'Rebecca and Rowena,* 'The Kickleburys on
the Rhine,' etc. A library edition of his works
came out in 1867-9, others being the Standard
(1883-5) and the Biographical (1898-9), the lat-

ter edited by his daughter, Mrs. Richmond
Ritchie (q.v.). Consult Merivale and Marzials'
'Life' (1879); Ritchie, 'Chapters from Some
Memoirs' (1894); and the biography by Trol-
lope (1879) in the 'English Men of Letters*
series.

Thai, a word meaning "free,** and the gen-
eral designation of certain peoples of Farther
India, including the Thos, Muongs, Shans, Lao-
tians, and Siamese. Although widely diverging
in certain characteristics, they speak languages
derived from the same stock, and are evidently
of common descent. The Siamese, the best
known and most civilized of the Thai group, are
considerably mixed with Malays, Hindus and
other races, and are of medium stature and
broad-headed. The Laotians are shorter in stat-
ure than the Siamese, and their skulls are less
distinctly of the broad-headed type. See Laos;
Shan St.'Mes ; Siam.
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Thais, tha'Is, a Greek hetsera: b. at Athens,

who accompanied Alexander the Great on his

expedition to Asia. She is said to have msti-

gated Alexander to set fire to the citadel 9!

Persepolis, the residence of the Persian kings, in

revenge for the injuries done to her native city

by Xerxes; but this anecdote, though immortal-

ized by Dryden, is probably untrue, as we know
on the authority of Arrian that it was his inten-

tion to sack the place and burn the citadel on

grounds of state policy. After the death of

Alexander, Thais became the mistress of Ptol-

emy Lagi, and, according to Athensus, was

afterward married to him. She was celebrated

for wit and repartee, and many anecdotes are

recorded of her talent in those respects.

Thalberg, tal'berg, Sigismund, Swiss pian-

ist: b. Geneva 7 Jan. 1812; d. Naples 27 April

1871. He was the natural son of Prince Moritz

Dietrichstein and Baroness von Witzlar. He
studied piano playing. At 14 was an accom-

plished player. In 1830 he made his first concert

tour in Germany and in 1835-45 toured in Bel-

gium, Holland, England, Russia and Spam,

while in 1855-6 he visited South America and

the United States. His playing was notable for

its beauty of tone and the charm of its legato,

rather than for brilliancy or fire. To him belong

certain innovations in playing, accepted on ac-

count of his prominence though not original

with him: such for instance as that of playing

the cantilena in strongly accented notes by the

thumbs, while the disengaged hand plays arpeg-

gios or octave-passages above and below the mel-

ody. His operas <Florinda> (1851) and <Cris-

tina di Suezia> (1855) were both failures. He
composed many piano pieces, including fantasies

on themes from various operas. His 'Studies'

for the pianoforte are highly valued by teachers.

Thal'enite, a native yttrium silicate, having

the formula H^YiSiiOis, recently discovered in

Osterby, Sweden. It occurs in tabular, mono-

clinic crystals of a flesh-red color; hardness 6.5;

specific gravity 4.23.

Thaler, tii'ler. See Dollar.

Thales, tha'lez, Greek philosopher: b.

Miletus, Asia Minor, about 624; d. about 543

BC He was the earliest philosopher of Greece,

and founder of the Ionian school. He traveled

in Crete, Phcenicia, and Egypt, where he cal-

culated the heights of the pyramids, and re-

ceived instructions from the priests. Front

them he probably acquired a knowledge of

geometry, in which, however, his researches seem

to have carried him beyond his teachers. After

his return he was reckoned among the seven

wise men, and his sayings such as Vvdet naxirbv

("know thyself") were in the highest repute

among the ancients. To the lonians he gave

the wise counsel to form a general confederacy

for the purpose of resisting the Persian power,

and to make Teos the seat of the union, hie

also dissuaded the Milesians from entering into

an alliance with Croesus against Cyrus. His

philosophical doctrines were preserved only by

oral tradition, until Aristotle committed them

to writing several hundred years after his death.

He considered water the element of all thing.?.

His most important pupils were Anaximander,

.^naximenes. and Pherccydes.

Thalia tha-li'a "the blooming one," one

of the nine Muses. She was the Muse of com-

edy and pastoral poetry, and is usually repre-

sented with the comic mask and the shepherd's

crook in her hand. One of the Graces was also

called Thalia. See Graces.

Thal'lium, a metallic element discovered

by Sir William Crookes (1861) in a deposit

obtained from the lead chambers of a sulphuric

acid works at Tilkerode in the Harz. On ex-

amining this deposit with the spectroscope the

discoverer observed a single sharp and brilliant

green line, which was afterward shown to be

characteristic of this element. Crookes gave ihe

element the name of thallium from the Greek

thallus, a green twig. Thallium is found in

many natural sulphides such as those of iron,

copper, zinc, bismuth, etc. An important min-

eral containing it is Crookesite, a compound of

sulphur, copper, silver and thallium. When iron

or zinc sulphide is burned in the process of mak-
ing sulphuric acid, the thallium burns to its

oxide which collects in the flues or in the lead

chambers. To obtain metallic thallium from
this flue dust, it is dissolved in dilute sulphuric

acid, filtered, and hydrochloric acid added. The
slightly soluble thallium chloride separates. This

is changed to the sulphate, purified ct the vari-

ous elements accompanying thallium, and the

thallium sulphate decomposed by electrolysis qr

l3y action of zinc. Thallium, symbol Tl, has an
atomic weight of 204, specific gravity 1 1.8 and
fuses at 554° F. A freshly cut surface has a

brilliant silver white lustre which is quickly lost

by the oxidizing action of the air. It is softer

than lead and is malleable. The metal dissolves

readily in sulphuric or nitric acids, but only

slightly in hydrochloric acid. It forms two
classes of compounds : the thallous compounds
derived from the oxide TUO, and the thallic

compounds from TUO3. The salts of the first

class resemble the corresponding salts of potas-

sium and sodium. The chloride, however, re-

sembles those of silver and lead in its insolubil-

ity in water. Thallium compounds give a green

color to a non-luminous flame. They are very

poisonous, resembling lead in physiological ac-

tion. Thallium and its compounds are used in

the manufacture of thallium glass, the high re-

fractive power of which makes it valuable in the

preparation of optical instruments and of arti-

ficial gems.

Thalloph'yta. See Botany.

Thames, teinz, Canada, a river in the

southwestern part of Ontario, rising in Perth

Countv, and flowing southwest, 160 miles, into

Lake Saint Clair. It is navigable, 18 miles to

Chatham, by boats of considerable size, but has

a diflicult bar at the mouth. On the banks of

this river, about 30 miles above Chatham, a

final stand was made by Gen. Proctor and Te-

cumsch, when pursued by Gen. Harrison in the

War of 1812. The position chosen was poor

and very favorable to the American advance.

On 5 Oct. 1813 Harrison with 3,000 men at-

tackc'd and by a vigorous charge of cavalry

under Col. Johnson drove the British in great

confusion from the field. Tecumseh was slain

and Gen. Proctor himself barely escaped cap-

ture. The Americans lost 45 a"d the British

48, besides 33 Indians ; 477 prisoners were cap-

tured. The results of the battle were: the In-

dian Northwestern Confederacy was destroyed;

the British power in Upper Canada was broken,
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and practically all that had been lost by the
Americans at Detroit was regained.

Thames, thamz, Conn., a river in the
southeastern part of the State, formed by the

junction of the Quinebaug, Shetucket, and Yan-
tic rivers at Norwich, whence it flows south
about 14 miles to the Long Island Sound. Near
its mouth on the right bank, lies the city of

New London. It is really a tidal estuary, a
wide and beautiful waterway navigable for

large vessels to its head, and an important ave-

nue of commerce.

Thames, temz, England, the most impor-
tant river in Great Britain, rising in Gloucester-
shire, and flowing in an irregular eastward
course into the North Sea. It separates the
counties of Gloucester, Oxford, Buckingham,
Middlesex, and Essex on the north from Wilts,
Berks, Surrey, and Kent on the south. Its total

length, measured from the Nore Light, is 217
miles, of which 180 miles are navigable. The
river passes the cities of Oxford, Reading,
Maidenhead. Windsor, Chertsey, Kingston, and
passes through the heart of London. Below
London it widens gradually into an estuary,

which, at the mouth, is 27 miles wide. The
river is navigable for the largest vessels up to
the east end of London, where the great Vic-
toria, Albert, and West India docks have been
constructed. The upper course is connected
by an extensive canal system with the Severn
River and the middle counties. The Medway is

the largest tributary.

Thanatop'sis, a poem by William Cullen
Bryant, published in the 'North American Re-
view' in 1816. The title, from the Greek, sig-

nifies «a view of death." The poem, written
when the author was but ig, is in blank verse,
and is perhaps the most impressive of Bryant's
productions.

Thane, the name of an ancient rank among
the English or Anglo-Saxons. A freeman not
noble was raised to the rank of a thane by ac-
quiring a certain portion of land (five hides for

a lesser thane), by making three voyages at

sea, or by receiving holy orders. Offices,
whether connected with the constant personal
service of the king, or only during his resi-

dence in the thane's district, or with the admin-
istration of justice, were entrusted only to the
thane, whose landed property was a guarantee
lor his conduct. The Anglo-Saxon thanes
were ihe predecessors of the Norman barons.

Thanksgiv'ing Day, in the United States,
an annual festival of thanksgiving for the mer-
cies of the closing year. The day is fixed by
proclamation of the President and the gov-
ernors of States. The President's proclama-
tion makes the day a legal holiday in the Dis-
trict of Columbia and in the Territories. In
1789 the Episcopal Church formally recognized
the civil government's authority to appoint such
a feast, and in 1888 the Roman Catholic Church
also decided to honor a festival which liad long
been nearly universally ob.servcd — though no-
where with such zest as in the New England
States, where it ranks as the great annual family
festival, taking the place which in England is

accorded to Christmas. The earliest harvest
thanksgiving in America was kept by the Pil-
grim Fathers at Plymouth in 1621, and was
repeated often during that and the ensuing cen-

tury ; Congress recommended days of thanks-
giving annually during the Revolution, and in

1784 for the return of peace— as did President
Madison in 1815. Washington appointed such
a day in 1789 after the adoption of the Con-
stitution, and in 1795 for the general benefits

and welfare of the nation. Since 1863 the
Presidents have always issued proclamations
appointing the last Thursday in November as

Thanksgiving Day.

Thap'sia, a genus of umbelliferous plants,
either perennial or biennial. The decompound
leaves are doubly or trebly pinnatifid, the
flowers are small, yellow, white, and purple, in

many-rayed compound umbels, without in-

volucre, and often without the small-bracted
involucels. The most important Thapsia is the

deadly carrot (T. garganica) , supposed to have
been the source of the gummy accretion called

"asadulcis" by the ancients, and esteemed by
them as a drug. A resin is obtained by evap-
orating the tincture, and the amber-colored
resin produced in Algeria is called bon-nafa.
Thapsia was formerly employed as an acrid
counter-irritant in plasters, for rheumatic and
similar pains. T. dccipiens is the black parsley
of Madeira, with a thick umbrella, or palm-
like, crown of finely-cut foliage three or four
feet across. T. {Monizia) edulis is the carrot-

tree, a woody plant, found on uninhabited
islands near Madeira, the roots of which are
sometimes eaten by visitors to the rocks.

Thaso, tha'so, or Thasos, an island at the
northern end of the yEgean Sea, off the coast
of Macedonia. Its area is 167 square miles.

It is nearly round, and about 16 miles in di-

ameter. Excepting some low strips along the
shore adapted to agriculture, it is covered by
thickly wooded mountains, which in ancient
times yielded gold and marble. The forests
contain wood valuable for ship-building. Corn,
fruit, oil, and wine are produced ; wax, honey,
and a superior marble are exported. The Phoe-
nicians were attracted to the island at an early
epoch by the gold-mines ; and an Ionic colony
settled there in 8 a.d. The island since then
has changed hands several times, and now has
an Eg>-ptian ruler. The capital, ruins of which
are still to be seen, was on the northern coast,

on the site of the present landing-place of
Limena. Pop. 12,100.

Thatcher, thach'er, Henry Knox, Ameri-
can naval officer : b. Thomaston. Maine, 26 May
1806; d. Boston, Mass., 5 April 1880. In 1823
he entered the navy as midshipman and became
a lieutenant 1833. In botli attacks on Fort
Fisher in 1862 he commanded the first division
of Commodore Porter's fleet. After the Civil

War he commanded the Gulf Squadron until

1866, and the .squadron of the Pacific from
1866-8. He was made rear-admiral in 1866 and
was retired 1868.

Thatcher, Oliver Joseph, American histor-
ical writer: b. Wilmington, Ohio. He was
graduated from Wilmington College in 1878,
ana was instructor of ecclesiastical history at

the United Presbyterian Theological Seminary
1888-90 and professor there 1890-2. He has
published *.\ Sketch of the History of the
Apostolic Church' (1894); 'A Sliort History
of Mediaeval Europe' (1897); ' .\ General His-
tory of Europe' (1900), with F. Schwill; etc.
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Thaxter, tliaks'ter, Celia Laighton, Ameri-
can poet: b. Portsmouth, N. H., 29 June 1835;
d. Island of Appledore, Isles of Shoals, 26 Aug.
1894. She spent her childhood and much of

her later life at the Isles of Shoals. In 1851 she

was married to Levi Lincoln Tha.xter, who
was accustomed to visit the islands long before
they had become a popular summer resort. Her
first published poem, 'Landlocked,' was printed

by Lowell in the 'Atlantic' The motive of

subsequent verse is also generally the sea and
coast scenery, though the arts, particularly

music, claimed some of her attention. Its note

is one of much original power. Her works
are: 'Poems' (1872); 'Among the Isles of

Shoals,' prose sketches (1873); 'Poems'
(1874); 'Drift Weed' (1879); 'Poems for

Children' (1884); 'The Cruise of the Mys-
tery' (1886): 'Idyls and Pastorals' (1886);
'The Yule Log' (1889) ; 'An Island Garden,'
a prose diary (1894); 'Letters' (1895); 'Sto-

ries and Poems for Children' (1895). A col-

lected edition of the 'Poems' appeared in 1896.

Consult the 'Letters'; also an article in the
'New England Magazine.' v. 24, pp. 166-172.

Thayer, thar, Abbott Handerson, Ameri-
can artist: b. Boston 12 Aug. 1849. He studied
art, mainly under Gerome, in the Ecole des
Beau.x Arts at Paris (1875-9), and chose as

the subjects of his brush animals, landscapes,
and genre. He has also executed some mural
decoration.

Thayer, Alexander Wheelock, American
biographer : b. South Natick, Mass., 22 Oct.
1817; d. Trieste, Austria, 15 July 1897. He
was graduated from Harvard in 1843 and from
the Law School in 1848. For a time he was
assistant in the Harvard library and while there
determined to write a life of Beetlioven. In
1849 he went to Europe to collect material for

this work, and lived abroad the greater part of
his life. In 1859-82 he was United States con-
sul at Trieste, Austria, and after that devoted
himself entirely to his literary work. The first

volume of his 'Life of Beethoven' appeared in

1866; the second in 1872, the third in 1879, and
the fourth was nearly complete at the time of his

death ; it was published in German, although
originally written in Engli.sh. It deals with
the life and cliaracter of the man Beethoven
rather than with his musical work ; and is very
detailed, exact, and impartial. Thayer also

wrote 'Signor Masoni' (1862) and 'The He-
brews and the Red Sea' (1883).

Thayer, Eli, American educator and in-

ventor: b. Mendon, Mass., 11 June 1819; d.

Worcester, Mass., 15 April 1899. He was grad-
uated from Brown University in 1845 ; became
principal of the Worcester Academy ; and in

1848 founded The Orelad, an institute for young
ladies in Worcester. He was a member of the
State legislature, 1853-4, and of Congress,
1856-61, and conducted an "Emigrant Aid Com-
pany" which settled portions of Kansas on
the anti-slavery basis. Subsequently he ac-
quired manufacturing interests in Massaclui-
setts and received patents for a sectional safety
steam boiler, a boiler-cleaner, and a hydraulic
elevator. Besides his Congressional speeches
(i860), he published a volume of 'Lectures'
(1886), and 'The History of the Kansas Cru-
sade' (1889).

Thayer, Emma Homan, American writer
and artist: b. New York 13 Feb. 1842.
She studied at the National Academy of De-
sign, and was one of the original members of
the Art League. Many figure paintings of hers
have appeared from time to time at the Na-
tional Academy exhibitions. Among her writ-
ings are: 'Wild Flowers of Colorado' (1887) ;

'Wild Flowers of the Pacific Coast' (1887);
'The English American' (1889) ; 'Dorothy
Scudder's Science' (1901).

Thayer, Joseph Henry, .American educa-
tor: b. Boston, Mass., 7 Nov. 1828; d. Cam-
bridge, Mass., 26 Nov. 1901. He was graduated
from Harvard in 1850, from Andover Theolog-
ical Seminary in 1857, and was pastor of the
Congregational Church at Salem, Mass., in

1859-64, being absent from his charge for nine
months in 1862 when he served as a chaplain
in the Union army. In 1864 he accepted the
chair of sacred literature at Andover, which he
resigned in 1882 to become professor of New
Testament criticism at Harvard. He published
'A Greek-English Lexicon of the New Testa-
ment' (1869) ; 'A Biographical Sketch of Ezra
Abbot' (1884); 'The Change of Attitude
Toward the Bible' (1891); 'Books and Their
Use' (1893) ; etc.

Thayer, Martin Russell, American jurist:
b. Petersburg, Va., 27 Jan. i8ig. He was grad-
uated from the University of Pennsylvania 1840,
and was admitted to the bar 1842. He was a
member of Congress 1863-7, and became judge
of the district court, Philadelphia, in 1867. In
1874 he was appointed presiding judge of the
court of common pleas and resigned in i8g6.
He has published 'The Duties of Citizenship'

;

'The Battle of Germantown' ; 'Life and Works
of Francis Lieber' ; etc.

Thayer, Sylvanus, American soldier: b.
Braintree, Mass.. 9 June 1785 ; d. South Brain-
tree 7 Sept. 1872. He was graduated at Dart-
mouth in 1807, and at West Point in 1808. For
four years he was occupied, chiefly around
Boston and New York, in the construction of
coast-defenses. During the War of 1812 he
served as chief engineer of the Northern Army
on the Niagara frontier and at Lake Cham-
plain, and as chief engineer and brigade-major
in the defense of Norfolk, Va. After a tour
of observation in Europe, where he studied
fortifications and military schools, he became
superintendent at West Point, a position which
he held from 1819 to 1833. He was made presi-
dent of the board of engineers, and placed in

charge of the construction of defenses and har-
bor improvements around Boston. Upon these
duties he was occupied during the remainder
of his active service. He was retired i June
1863, having been commissioned colonel in the
preceding March. He gave funds for a public
library and an academy in his native town, and
for founding the Thayer School of Civil En-
gineering at Dartmouth. In 1877 his remains
were taken from South Braintree, where they
were first buried, and interred at West Point',

where in 1833 a statue was erected in his honor,
bearing an inscription in which he is called the
"Father of the United States Military Acad-
emy."

Thayer (Whitney), Eugene, American
organist and composer: b. Mendon, Mass., II
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Dei.. 1838: d. Burlington, Vt., 27 June 1888.

He was for nearly 20 years a resident in Bos-
ton, wliere in .Xpril 1869 he gave the first free

organ recital in the United States, and removing
to New York in 1881 became organist of the

Fifth .'\veinie Presbyterian Church. Besides a
•Festival Cantata' he composed a mass in E
flat, many organ pieces and much vocal music.
He received the degree of Doctor of Music from
O-xford.

Thayer, William Makepeace, American
Congregationalist author ; b. Franklin, Mass.,

23 Feb. 1820; d. Franklin 7 .April i8g8. He
was graduated from Brown University in 1843,

and was pastor of the Congregational Church
in -Ashland, Mass., from 1849 until 1857, at

which date he resigned and devoted himself to

writing. He was a member of the State as-

sembly 1857-8 and 1863-4, and engaged in edi-

torial work 1858-72. His publications, very
popular in their day and chiefly for juvenile
reading, include 'The Bobbin Boy' (1859);
'Youth's History of the Rebellion' (1863-5);
< .Men Who Win ' and < Women Who Win ' (1896)

;

' From Log Cabin to White House'; 'From Tan-
nery to the White House' (1885).

Thayer, William Roscoe, American author:
b. Boston 16 Jan. 1859. He was graduated
from Harvard in 1881, was assistant editor

of the Philadelphia Evening Bulletin 1882-5,

and was editor of the ' Harvard Graduates'
Magazine' from 1892. He has published 'Con-
fessions of Hermes' (1884); 'Hesper' (1888);
'The Dawn of Italian Independence' (1893);
'Poems: New and Old' (1894); 'Throne Makers'
(1899); 'History and Customs of Harvard Uni-
versity' (1898); 'A Short History of Venice'
(1903).

Thayer School of Civil Engineering, a
department of Dartmouth College (q.v.).

Theagenes (the-aj'e-nez) and Chariclea,
kar-i-klO'a, a Greek romance written by
Heliodorus, bishop of Trikka, in the 4th cen-
tury. The story recounts the love and adven-
tures of Theagenes, a Thessalian, and Chariclea,
daughter of the queen of Ethiopia, and is the
foundation of many later romances both by the
early Greek fablers and the later French
novelists, including .\chilles Tatius among the
former, and Gomberville, Scudery, and D'Urfe
among the latter. It was translated into Eng-
lish by Thomas Underdown (1577), and into
French by Jacques .Amyot (1586).

The'atines. See Orders, Religious.

Theatre, an edifice appropriated to the
representation of dramatic spectacles. The
theatre building of the Greeks and Romans was
of a semicircular form, resembling the half of
an amphitheatre and was not covered by a roof.
The site chosen was generally the slope of a
hill, and the seats for the audience were in

most cases cut out of the rock in rows rising
above each other in arcs of concentric circles,

each arc being about three fourtlis of a circle.

These rows of benches were divided at inter-
vals into compartments by one or more broad
passages parallel with the benches, and in which,
when the house was well filled, many persons
could find standing-room. Intersecting the
rows of benches ran stairs leading from the
lowest or front row to the highest or back

row. The circular space immediately in front

of the spectators w'as called the orchestra, and
was the place on which the chorus performed
its evolutions and dances, and which was there-

fore floored with boards. The stage was be-
hind the orchestra, that is, farther from the
spectators, on a somewhat higher level, and the

chorus probably ascended to it by steps when
it had to take a part in the real action of the

drama. The back of the stage was closed by a

wall.

Between the decline of the ancient and the

rise of the modern drama there is a long inter-

val, in which the nearest approach to theatrical

entertainments is found in miracle-plays, mys-
teries, and interludes. These performances
took place in cliurches, convents, and colleges,

whSn superintended by churchmen, or in halls

temporarily fitted up for the occasion when got
up for the amusement of princes and nobles.

In 1548 the Confraternity of the Trinity opened
a theatre in Paris, in which they performed,
in terms of their license, only secular pieces

of a lawful and honest character. The first

theatre building approaching the modern style

was one constructed in Parma in 1618. In
England there w-ere organized companies of
actors as far back as the time of Edward IV.,

but as there were no regular playhouses the
performances took place in tennis-courts, inn-

yards, and private houses. The London Thea-
tre was built before 1576, and the Curtain in

Shoreditch and the playhouses in Blackfriars
and Whitefriars date from about the same
time. Shakespeare's plays were brought out at

the house in Blackfriars and at tlie Globe on
the Bankside, both of which belonged to the
same company, to whom James I. granted a
patent in 1603. The Globe was a si.\-sided

wooden structure, partly open at the top and
partly thatched. Movable scenery was first

used on the public stage by Davenant in 1662,
and about the same time this manager intro-
duced women to play female characters, hitherto
taken by boys and men.

Modern theatres are all very much alike in.

their internal construction. The house is di-

vided into two distinct portions, the auditorium
and the stage, the former for the spectators,
the latter for the actors and scenery, which is

often of the most elaborate and realistic kind.
The floor of the auditorium is always sloped
down from the back of the house to the stage;
several tiers of galleries or balconies run in a
semicircular or horseshoe form round the
house. On the ground-floor the front rows of
seats are generally reserved as dress or orches-
tral seats. The seats in the galleries rise ter-

race-wise from the front, so as to allow the
persons in the back rows to see on to the stage
oyer the heads of those before them. Imme-
diately in front of the stage is a space occupied
by tlic orchestra. Part of the sta.ge flooring is

movable, either as traps through which actors
or furniture ascend or descend, or in long nar-
row pieces which are draw-n off at each side of
the stage to allow the passage of the rising
scenes. Adjoining the stage are the dressing-
rooms for the performers, the green-room
where they wait when dressed, etc. SeeDR.^M.A;
Stage, American; St.age Mechanics.

Theatre Frangais, ta-atr fraii-sa. See
CoMiDIE Fran^aise.
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Theatre Libre, lebr, in France, a theatre,

for the populace, subsidized by the government

and admission to which is practically free to

all citizens of the republic.

Thebes, thebz (Egyptian Net, the No of the

Bible; Greek Thebai or Diospolis), Egypt, a

famous ancient city, whose ruins are situated on

the banks of the Nile, 350 miles southeast of

Cairo, near the modern villages of Karnak and

Luxor. The ruins are among the most mag-

nificent in the world. The largest is the great

temple of Amnion at Karnak on the east bank

of the river. It was begun during the Twelfth

Dynasty and enlarged by the kings of the suc-

ceeding dynasties down to the time of the

Ptolemies. It stands within a large enclosure

which also contains several mmor temples. An
avenue of sphinxes leads to the main entrance,

which is a huge pylon 142 feet high. This leads

into a court measuring 276 by 338 feet, and

traversed by a double line of colossal columns.

A second pylon leads into the grr.it hall or

hypostyle, whose roof was supported by 134

columns in 16 rows. The columns of the two

central rows are 78 feet high and 33 feet m
circumference. All were brilliantly painted and

sculptured, and many of the columns still retain

their bright colors. Other pylons lead into the

inner courts, one of which contains two obelisks

97>^ feet high, and a colossal statue of Osiris.

One of the obelisks is still erect. The entire

structure is 1,200 feet long and about 350 feet

wide. At Luxor, also on the east bank of the

river, and a short distance south of Karnak,

there are fine ruins of another temple of Am-
mon built by Amenophis III. and his succes-

sors. On the west bank the principal ruins are

the Tombs of the Kings, hewn into the solid

rocks of the hillside ; the Raniesseum, a temple

of Amnion built by Rameses II., and containing

a colossal statue of that king; and the two

Colossi of Memnon, 64 feet in height. One of

these is the celebrated «vocal statue." Numer-

ous other remains of tombs and temples are

scattered over the neighborhood on both sides

of the river. After the expulsion of the Hyksos

Thebes became the capital of Egypt, and re-

mained so until the beginning of the Twenty-

first Dynasty. See also Egypt.

Thebes (Greek, Thebai), Greece, the princi-

pal city of BcEOtia, was situated on an elevated

plateau, south of Mount Phaga, its site now
being occupied by the unimportant modern town

of ThivK (pop. 3,500), at the junction of the

road leading north from Athens, with the trans-

versal road leading from the Strait of Euripos

on the east to the Gulf of Corinth on the west.

It was one of the most celebrated cities of

Greece, the birthplace of Pindar, Epaniinondas,

and Pelopidas. Cadmus, leading thither a Phce-

nician colony, is said to have founded the city

by building the citadel called Cadmeia (1500

B.C.). The principal name in the legendary his-

tory of Thebes is that of CEdipus. The first

recorded event in its history took place in 728

B.C., when Philolaus drew up a code of laws

for the Thebans. During the Persian wars it

lost much of its influence in Greece through

its perfidious leagues with the Persians. In the

Peloponnesian war the Thebans rendered im-

portant services to the Spartans ; but they after-

ward, through jealousy of the Spartan power.

joined the confederacy against them in 394. In

382, though peace then prevailed, Phcebidas, the

Spartan commander, treacherously possessed

himself of the Cadmeia, which was held by the

Spartans until Pelopidas and Epaniinondas

headed a conspiracy which resulted in the death

of the tyrants (378 B.C.). Open war now broke

out between Sparta and Thebes, which resulted

in the humiliation of the former by the crush-

ing defeat of Leuctra (371)- Thebes, under

the brilliant leadership of Epaminondas and

Pelopidas was now the leading state in Greece

but its supremacy departed when the former fell

at the battle of Mantinea (362 B.C.). On the

rise of the Macedonian power Thebes entered

into an alliance with the Athenians and other

Greeks against Philip. After the battle of Chx-

ronea (338 B.C.) it was obliged to receive a

Macedonian garrison. On Philip's death an

insurrection broke out in Thebes, and an at-

tempt was made to drive the IMacedonians from

the Cadmeia. But Alexander hastened to their

relief, captured and destroyed (336 B.C.) the

city, and reduced the inhabitants to slavery.

Twenty years afterward Cassander rebuilt

Thebes; but it never recovered its former im-

portance. In the war of the Romans against

Mithridates, king of Pontus, it joined the latter

out of gratitude to Athens, and was severely

chastised by the Romans. From this time the

Thebans gradually disappear from history.

Thecla, thek'la. Saint, the female proto-

martyr of the Church. Born of a noble family

of Iconium in Lycaonia, she was converted by

the preaching of Saint Paul, followed hin7 to

Antioch and devoted herself to a life of virgin-

ity. As a consequence, she suffered a series of

persecutions from her fiance and her parents,

who eventually denounced her to the authori-

ties as a Christian, and she was thrown to the

wild beasts in the theatre; but the fierce ani-

mals refused to hurt her, and she escaped un-

scathed from the flames to which she was siib-

sequently exposed. After the death of Saint

Paul she lived to a ripe old age in a cell near

Seleucia. She is the heroine of a Christian

romance of the 2d century called <lhe Acts of

Paul and Thecla.' Consult: Schlan, "Die

Akten des Paulus und die iiltere Theklalegende'

(1877); Ramsay, 'The Church in the Roman
Empire.'

Thecoph'ora, a suborder of Chelottia (q.v.),

containing all except the leathery turtles (Athe-

cce). It is defined by anatomical characters, the

most conspicuous of which is the exclusive pos-

session of horny epidermal shields or plates on

the shell. Consult Gadow, <Amphibia and Rep-

tiles' (New York igoi).

Theft is a term sometimes used as synony-

mous with larceny, although it is less technical,

and signifies the secret and felonious abstrac-

tion of the property of another with the inten-

tion of converting it to the taker's use, and

without the consent of the owner.

Theine, C,H,nN,0=, more often called caf-

feine, an alkaloid found in tea, coffee, Paraguay

tea guarana, etc. It may be prepared synthet-

ically by action of methyl iodide on theobromine.

Usually obtained from tea dust which contains

from 2 to 4 per cent white silky needles, slightly

soluble in cold water and alcohol, possessing a

somewhat bitter taste, and forming salts with
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acids. It is used in medicine as a nerve stimu-

lant.

Theism, the doctrine of the existence of

a God, or Gods. It may take tlve form either of

monotheism or polytheism, and is opposed only

to atheism, which denies the existence of such

divine beings. From its use to express the belief

of cultured Christian peoples, the term has been

given a more restricted meaning. Thus, theism

has been identified with monotheism, as implying

belief in one God, and hence is distinguished

from all forms of polytheism. Further, theism is

distinguished from pantheism on the one hand,

and deism on the other. Pantheism (q.v.)

merges God with the world-process _ and thus

practically denies his personality. Deism (q.v.)

emphasizes the personality of God, but con-

ceives him as existing apart from the world of

his creation. Theism endeavors to rise above
both of these extremes and embrace the truth

contained in each. On the one hand it main-
tains the personality of God and his transcend-

ence of the world. On the other it insists upon
the immanence of God, upon his presence in the

world as its controlling and life-giving agency.

Thus the God of theism is at once the Author
and the Preserver of the world. In every age

and among every people of history, some form
of theism is to be found as the basis of religious

observance. This belief is refined and developed
with the progress of thought and civilization,

and the direction of this development is generally

in the line above mentioned, from polytheism to

monotheism, and on to a comprehensive theism.

Thus the traditional polytheism of Greece broke
down under the influence of philosophic reflec-

tion ; but this reflection itself culminated in the

theistic philosophy of Aristotle. As the theoret-

ical basis of religion and the ultimate explana-

tion of the universe, theism has always had a
prominent place in systematic reflection. In the

earlier centuries of the Christian era it was
the topic of supreme importance, and the best

effort of theologians and philosophers was given

to its discussion and exposition. As a result,

certain proofs for the existence of God were
formulated, the most important of which possess

considerable historic interest. We may mention

three of these arguments : (i) The Ontological

argument, first proposed by Anselm, infers the

existence of God from the idea of a most
Perfect Being. The presence of this idea in the

human mind entails the existence of such a

Being, for existence is one of the perfections

necessarily contained in the idea of Most Per-
fect Being. (2) The Cosmological argument
was adapted from Aristotle, and proceeds upon
the principle that every effect must have a cause.

The world is such an effect. It is impossible to

suppose that the series of natural causes goes

back to infinity, and consequently we are com-
pelled to assimie the existence of a Divine First

Cause, adequate to account for the existence of

the world. (3) The Teleological argument is

based upon the evidences of design in the world,

and infers therefrom the existence of a designing

mind as its Author. Tliese formal arguments
were subjected to a destructive criticism by the

philosopher Kant at the end of the i8th century.

He attempted to show how they depended one
upon the other, and all contained contradictions
and inconsistencies. Kant held that the moral
argument was the only possible proof for the

existence of God. This argument maintains

that the existence of right and duty presup-

poses the existence of a God who will ul-

timately proportion happiness to virtue and
vice versa. Kant's criticism was eft'ectivc

in destroying the force of the three above-

mentioned proofs in their traditional formula-

tion. Evolutionary science has also contributed

to lessen the force of the cosmological and tele-

ological arguments in their earlier and cruder

statement. If the present complex condition of

the world is the result of a slow process of de-

velopment from a simpler condition, the need

for a First Cause of the present world is less

apparent. If present organic structures owe
their existence to their utility (that is, are the

result of natural selection, q.v.), their purposive-

ness is explained by natural causes. But all

such criticism, including that of Kant, is effective

rather against the form than the substance of

theistic argument. It has led only to a recon-

struction of old arguments and their statement

in a more adequate and convincing manner.

Thus it would seem that the arguments for the

existence of God are rather stronger than weaker,

as the result of criticism. We can only indicate

in outline what form some of these arguments
have taken in recent years, (i) Belief in God
is justified by the needs of human thought. _ The
constant endeavor of the human mind, in its

thought, is to introduce more perfect unity, rnore

complete system, into its knowledge. The idea

of God by virtue of its all-inclusiveness, is re-

quired as the final instrument of organization to

make this unity complete; for by it the self and

the world are adjusted as elements of one uni-

versal life. Thus the idea of God proves its

own reality by its function in knowledge. (2)

The existence of God is evidenced by the nature

and development of the world. In the natural

world we have a series of events related as cause

and effect, and each dependent upon the other.

Since each component part is dependent upon
and determined by some other part, it is impossi-

ble to conceive the whole series as standing

alone. It is rather by its very nature dependent,

and requires for its existence and support some
ground or underlying principle that is self-

determined. From the nature of the world as

dependent and relative, therefore, we are led to

believe in the existence of an Underlying Princi-

ple that is self-determined and absolute. If we
consider next the development which the natural

world has undergone, we see its culmination in

man with his intelligence and civilization. The
character of the underlying principle or ground

of any process will, of necessity, be more com-
pletely manifested as the process unfolds. T Inis

the intelligence and personality of man, as the

outcome of the natural order, reveal to us the

intelligence and personality of its Ground. (3)

The ideals of human activity, both theoretical

and practical, presuppose the existence of a

God. The thought of man has an ideal. Truth,

for which it ever strives. Yet Truth exists in no

single human mind, neither is it the possession

of the race. Truth as an end is too real to be

imaginary, but if real it must exist somewhere.

We are forced then to assume a divine mind in

which Truth exists in all completeness. The
same is true of the Good, the ideal of human
conduct. That Good which, as moral ideal, ex-

ercises absolute authority over all men, is rela-



THEISS—THfNARD

tive neither to individual desires nor to the de-

sires of a society of individuals. Here, too, we
are obliged to assume a Divine Personality whose
plans are realized in the moral order, and whose

purposes are represented in the moral ideal.

Consult: Flint, <Theism> ; Fraser, 'Philoso-

phy of Theism' ; Caird, 'Evolution of Religion' ;

Schurman, 'Belief in God'; Royce, 'The Con-

cept of God.' H. W. Wright,
Cornell University.

Theiss, tis, or Tisza, tis'o, Hungary, the

largest tributary of the Danube and one of the

most important of the country, rises in the

Carpathians, being formed by the junction of

numerous small mountain streams. Its course

is first northwest, then southwest and west,

until, after a circuitous course, it empties into

the Danube. Its entire length is 750 miles, 300

of which are parallel to the Danube. The prin-

cipal affluents are the Maros and Bodrog. The
cities on its route are Tokay, Szolnok, and Sze-

gedin, which frequently suffer from its over-

flow. A memorable inundation was that of

1879, when Szegedin was overwhelmed and the

entire population lost everything; the loss in-

cluding many lives.

Thellusson, tel'lus-son (Fr. ta-lii-s6n),

Peter, London merchant: b. Paris 27 June

1737; d. London 21 July 1797- He settled in

London in 1762, and opened a commission

house, and later acquired a large fortune by

trade with the West Indies. The singular terms

of his will, dated 2 April 1796, gave occasion to

the passing of an act of Parliament known as

the Thellusson Act. He left to his widow and

family about iioo,ooo, and the remainder,

amounting to more than i6oo,ooo, he left to

trustees, to accumulate during the lives of his

three sons, and the lives of their sons. On the

death of the last survivor the estate was to be

divided equally among the eldest male lineal

descendants of his three sons then living. If

there were no heir the property was to go to the

extinction of the national debt. This will, being

contested by the heirs at law, was finally estab-

lished by a decision of the House of Lords, 25

June 1805. An act of Parliament, however, was

soon after passed (39th and 40th George III.,

ch. xcviii.), restraining the power of devising

property, for the purpose of accumulation, to

21 years after the death of the testator._ Thel-

lusson's last surviving grandson died in 1856,

and the final disposal of the property was not

settled without an expensive and protracted

lawsuit lasting until 1859; when in consequence

of mismanagement and the costs of litigation

the surviving heirs received but a small sum.

Theme, in music, is the subject or leading

melody in a composition ; in a fugue it is suc-

cessively repeated or imitated in the same or in

a different key by the various parts. Originally

simple, themes are frequently more or less dis-

guised by groups of ornamental notes, called

variations, which serve too often merely to show
off the performer's flexibility of voice or nimble-

ncss of fingers. See Music.

Themis, the'mis, in Greek mythology, a

Titaness, daughter of Uranus and Ge (Heaven
and Earth) ; according to some, of Helios, or

the Sun. She was for a time a dweller in the

oracular temple at Delphi, but she left it to be-

come consort to Zeus. She became by him the

mother of the Houis and the Fates (Moira;) ;

and her daughter Dike, the goddess of justice,

is often confounded with her. Consult : Ah-
rens, 'Ueber der Gottin Themis' (1864).

Themistocles, the-mis'to-klez, Greek gen-

eral and statesman ; b. Athens about 514 b.c. ;

d. Magnesia, Asia Minor, 449 B.C. He early

displayed unusual ability and great ambition.

The ostracism of Aristides in 483 was in part

due to his influence, and he thereupon became
the political leader in Athens. He was elected

archon eponymus in 481, and when the second

invasion of Greece by Xerxes was threatened

he obtained command of the Athenian fleet,

which through his exertions had been built from

the income derived from the Laurium silver

mines. He consented to fight under the Spar-

tan command_er in the battle off Artemisium,

and when, through neglect of his advice, the

pass of Thermopylae was forced and the Persian

hordes overran Bceotia and advanced upon

Athens, he persuaded the Athenians to convey

their women and children to places of safety,

abandon the city to the Persians, and those

capable of bearing arms to take to the ships.

The exiles, among whom was Aristides, were

recalled, and the command of the Greek fleet

was entrusted to a Spartan, Eurybiades. The
battle of Salamis (480) resulted in a signal vic-

tory for the Greeks, and Themistocles, to whom
the' success was mainly due, now became the

leader not only of Athens, but of Greece. When
Athens was rebuilt he contrived the strength-

ening of the city walls, and through his influ-

ence Piraeus, the principal port of Athens, was

connected with the city by the "Long Walls."

From this time the glory of Themistocles de-

clines. He had gained the hatred of the Spar-

tans by building the walls of Athens so strongly

and he was now accused by them of treasonable

negotiations with the Persians. He v/as ac-

quitted of this charge, though he was ostracized

in 471 by his countrymen, who had become

aware of his unscrupulous character and his

inordinate love of riclies, which he was accused

of gratifying by unjust means. He retired to

Argos, thence fled to Epirus, and ultimately

sought protection at the Persian court, where

he gained high favor with the reigning mon-

arch, Artaxerxes Longimanus. He was deeply

engaged in plans for the subjugation of Greece

by the Persians, which he had promised^ Arta-

xerxes to compass, when, knowing the impos-

sibility of fulfilling his promises, according to

some accounts, he took poison; others, how-

ever, ascribe his death to natural causes. His

career shows a curious admixture of noble and

sagacious statesmanship and sordid ambition.

He was possessed of great eloquence, and was

undouljtedly the savior of Athens and Greece

at the crisis of Salamis.

Thenard, ta-nar, Louis Jacques, French
chemist: b. Louptiere, Champagne. 4 May 1777;

d. Paris 21 June 1857. He studied chemistry

in Paris under Fourcroy and Vauquclin, becom-

ing the assistant of the latter, who procured

him a professorship at the College de France

(1804). Subsequently he succeeded Fourcroy

in the chair of chemistry at the Ecole Poly-

technique, as well as in his seat in the Academy.

In 1825 he was made a baron by Charles X.
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and in 1832 a peer of France by Louis Phil-

ippe. It was wliile attempting to verify a tlie-

ory he had propounded in the lecture-room that

he made his important discovery of the perox-

ide of hydrogen. He worked with the chemist
Gay-Lussac (q.v.), and made noteworthy orig-

inal investigations, including those of the com-
pound ethers, of bile, and of sebacic acid. He
discovered the method of preparation of a

cheap cobalt blue, since known as "Thenard's
blue." His chief publications are a 'Treatise

on Elementary Chemistry' (4 vols. 1813-16) ;

and 'Physico-Chemical Researches' (with Gay-
Lussac. 1816).

Thenar'dite, a mineral identical in compo-
sition with the artificial sodium sulphate,

Na:SOi. It is brittle, of vitreous lustre, white
color, transparent to translucent, hardness 2 to

3, and specific gravity 2.68. It crystallizes in

the orthorhombic system, often in tabular, cross-

twinned forms, with distinct basal cleavage. It

is entirely soluble in water; natural crystals

speedily absorb water and effloresce. It often
occurs dissolved in the waters of salt lakes,

from which it is separated in crystal form dur-
ing the summer season by evaporation. The
most important American localities of this type
are Bora.x Lake, California, and Rhodes Marsh,
Nevada. Vast deposits exist on the Rio Verde
in Arizona. It is of value in the preparation of

soda.

Theobald, the'o-bald, Lewis, English
dramatist and Shakespearian scholar: b. Lit-

tingbourne, Kent, 2 April 1688; d. London 20
Sept. 1744. His classical attainments were con-
siderable and by 1715 he had published trans-

lations of Plato's 'Phsedo' ; the 'Electra,'

'Ajax.' and 'CEdipus Rex' of Sophocles, and
the *Plutus' and 'Clouds' of Aristophanes. He
made attempts at verse and tragedy, but suc-

ceeded in neither. In 1723 Pope published his

edition of Shakespeare, and in 1726 Theobald
appeared with a work entitled 'Shakespeare
Restored, or a Specimen of the Many Errors as

well Committed as Unamended by Mr. Pope
in his late edition of this poet : designed not
only to correct the said edition, but to restore

the true Reading of Shakespeare in all the Edi-
tions ever published.' Though Pope made
grudging use of the manifestly improved read-
ings suggested by Theobald in his second edi-

tion, he never forgave the detection of his in-

competence as an editor and in the first edition

of the 'Dunciad' Theobald figured as hero. In

1733-4 Theobald published an edition of Shake-
speare in seven volumes, in the preparation of
which he had the assistance of Concanen,
Thirlby, and Warburton. Textual criticism of
Shakespeare owes much to him, for he was the
first to discard corrupted readings and in his

emendations displayed knowledge, tact, and
good sense. Subsequent editors have depended
much upon him and have adopted his correc-

tions. At the time of his death he was en-
gaged on an edition of the works of Beaumont
and Fletcher, six plays of which he had already
completed.

Theobroma Cacao. See Cacao.
Theobro'mine, C7H8N4O2, a white crystal-

lizable alkaloid found in the chocolate prepared
from the seeds of the cocoa tree. It forms
salts with acids, is bitter, soluble in alcohol.

slightly so in water. It is closely related to

caffeine, the active principle of tea and coffee,

into which it can be readily changed. Caffeine
may be considered as theobromine in which one
hydrogen atom has been replaced by the methyl
group (CHs). It is not used to any extent
in medicine, although it has a slight sedative ac-

tion on the nervous system.

Theoc'racy (from Gr. Theos, God, and
kratos, power) is that government of which the

chief is, or is believed to be, God himself, and
the laws the commandments of God. The,
priests in such a government are the promul-
gators and expounders of tlie divine commands,
the representatives of the invisible Ruler. The
most notable theocratic government of all times
was that established by Moses among the Is-

raelites. The Puritan government of Massa-
chusetts was also called a theocracy, owing to

the claim that it was conducted on the prin-

ciple of obedience to divine laws, and the re-

quirement that all should contribute to the sup-

port of the Church, and attend church services.

Theocritus, the-ok'ri-tiis, Greek bucolic
poet : b. Syracuse, according to others at Cos,

and flourished about 280 B.C. He was a pupil

of Philetas at Cos. Having gone to Egypt, he
was treated with much distinction by Ptolemy
Philadelphus, in whose praise he wrote Idyls

14, 15, and 17, but afterward returned to Syra-
cuse, where he appears to have been on terms
of some intimacy with Hiero II. We have
under his name 30 idyls, or pastoral poems, of
which, however, several are probably by other
authors. The most doubtful are 12, 23, 26, 27,

29. He is to be considered the creator of this

species of poetry as a branch of Greek litera-

ture, though the elements of it existed before
his time among the Dorians both of Sicily and
Greece. Most of his idyls have a dramatic
form, and consist of the alternate responses of
musical shepherds. They present fresh and
vivid pictures {eidvWia, little pictures) of com-
mon life in Sicily, and arc marked by con-
siderable comic, and, though to a less extent,
tragic power. They are of a different sort from
the affected compositions representing tlie

"imaginary shepherds of a fictitious Arcadia."
Writing generally in the Doric, though in two
cases (Idyls 28, 29) in the /Eolic, dialect, which
is peculiarly adapted to the simplicity of rural

life, his language is strong and harmonious.
Plis metre is chiefly the heroic hexameter. Be-
sides the idyls he wrote a poem called 'Bere-
nice,' of which only five lines and a word are
extant, and 22 epigrams in the Greek Anthol-
ogy. He was imitated by Vergil (q.v.) in the
'Eclogues' ; Tennyson's indebtedness to him
has been well shown by Slcdman in a chapter
of the 'Victorian Poets' (1876). The best edi-
tions of his works (which are usually joined
with those of Moschus and Bion) are those of
Meineke (1856); Palcy (1863); Wordsworth
(new ed. 1877) ; and Fritzsche (3d ed. by Hil-
Icr, 1881). There arc renderings into English
verseby Chapman (1866) and Calvcrley (1869),
and into prose by Lang (with introduction,
1889). The 7th and nth idyls are translated
in verse by Leigh Hunt ('A Jar of Honey,'
1848). Consult, besides the above-mentioned
works: Fritzsche, *Zu Theokrit und Virgil'
(i860); Knapp, 'Theokrit und die Idylicn-
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D'chtung' (1882) ; Von Christ, <Griechische

Litteraturgeschichte* (3d ed. 1898).

Theodicy, a term of Leibnitzian philoso-

phy, in which the existence of physical and
moral evil is made reconcilable with the exist-

ence of a righteous God, the controlling provi-

dence of the best of possible worlds. See
Leibnitz.

Theod'olite. See Surveying Instruments.

Theodora, the-o-do'ra, Byzantine empress
consort of Justinian I. : b.' 508 a.d. ; d. 548. She
was, according to the dubious evidence of Pro-
copius, the daughter of Acacius, a bear-ward
at Constantinople ; and had already been by
turns actress, dancer, and harlot, when she won
the heart of the austere and ambitious Jus-
tinian, to become in succession his mistress, his

wife, and the sharer of his throne (527). Never
thereafter did the breath of scandal touch her

name ; she became Justinian's trustiest counsel-

lor, bore a chief share in the work of govern-

ment, and saved the throne by her high courage

at the crisis of the Nika riots (532). "Now
every man must die once," said she in council,

"and for a king death is better than dethrone-

ment and exile. ... If you wish, O em-
peror, to save your life, nothing is easier; there

are your ships and the sea. But I agree with

the old saying that 'empire is tlie best winding-
sheet.* " She lavished her bounty on the poor.

Theodore I., the'o-dor, of Corsica, other-

wise Baron Theodore de Neuhoff, German ad-

venturer: b. Metz about 1686; d. London 11

Dec. 1756. He was the son of a Westphalian
nobleman and engaged in the French, Swedish,

and Spanish service successively. In 1732 he
went to Florence as change d'affaires for Em-
peror Charles VI., and taking part in a Corsican

uprising against Genoa through funds furnished

by the Bey of Tunis, was proclaimed king of

Corsica in 1736. Soon after, however, he was
driven to flight ; but made two subsequent at-

tempts to reinstate himself in 1738 and in 1743.

In 1749 he settled in London, where his cred-

itors put him in prison ; but his release was
gained through the support of Walpole. By his

wife, an Irish lady whom he robbed and de-

serted, he had one son known later as Col.

Frederick, author of 'Memoirs pour servir .a

I'histoire de Corse' (1768).

Theodore II., king of Abyssinia: b. prov-
ince of Kwara 1818; d. IMagdala 14 April 1868.

Originally named Kasa or Kassa, he led a re-

volt in 1854 against Ras All, ruler of Abyssinia
(q.v.), whom he defeated. Later he got him-
self crowned under the title of Theodorus, king
of kings, of Ethiopia. He was a man of strong
personality, an enemy of Islamism, a ruler and
a reformer. He became intolerant of any power
other than his own, and with the quick suspi-

cions of a barbarian took offense at what he
considered as slights. His quarrel with Great
Britain was brought on by the injudicious con-
duct of the English consul, Capt. Cameron, sent

to him in 1861, and by the failure of the English
government to respond to his overtures re-

garding the reception of his ambassador at the
English court. He finally imprisoned Cameron
and also Hormuzd Rassam, a Turk but an Eng-
lish subject, sent to treat with him concerning
Cameron's release. As a condition of setting

the prisoners at liberty Theodore requested that
certain skilled artisans be sent him, together
with presents that he had been led to expect.
The English detained the artisans and presents
at Massowah, awaiting the release of the pris-

oners ; but as they were not delivered up, war
was declared, and an expedition under Sir Rob-
ert Napier began a progress toward Magdala
in the latter part of 1867. The city was reached,
and active hostilities began on 10 April 1868.

On the 14th the city was taken, and Theodore
was found dead. The besiegers were informed
that he had committed suicide.

Theodore of Mopsues'tia, Greek ecclesias-
tical writer : b. Antioch ; d. 428 a.d. He stud-
ied rhetoric under Libanius, philosophy under
Andragathus, and sacred literature under Fla-
vianus of Antioch, Diodorus of Tarsus, and
others. Early in life he followed the example
of his fellow-student and intimate friend John
Chrysostom in turning monk, although he had
been on the point of marrying a lady of Antioch
named Hermione. After being ordained priest

he distinguished himself as an opponent of
Arius, ApoUinarius, and others. From Antioch
he removed to Tarsus, and in 393 was chosen
bishop of Mopsuestia in Cilicia. In 394 he
preached before the Emperor Theodosius at

Constantinople, and was present at the council

held in that city at that date. He was a volu-
minous writer, the most important of his works
being commentaries on the Bible, and polemical
treatises. These were held in great repute
among the Syrian churches, and many of them
were translated into Syriac, Arabic, and Per-
sian. His views appro.ximated to those of Pela-
gius, and Nestorius was to be his disciple. In
the Eastern Church, accordingly, he was con-
demned as a heretic at the Fifth Ecumenical
Council, held at Constantinople 553.

Theodoret, the-6d'6-ret, church historian
and theological writer: b. Antioch late in the

4th century; d. 457. He was educated in a
monastery near Antioch, where he had Nesto-
rius and John of Antioch for fellow-pupils.

After 25 years' study and retirement he suc-

ceeded Isidorus as bishop of Cyrus, a city about
two days' journey from Antioch. He endeav-
ored to play the part of mediator between Nes-
torius and Cyril of Alexandria, but could effect

no reconciliation. In 431 Nestorius was de-

posed by the Council of Ephesus, an act which
Theodoret at first protested against, but later

on excused. When the Nestorians were pros-

ecuted with relentless severity, he stood forth

as the champion of Nestorius against Cyril and
his successor Dioscorus. The latter accused
Theodoret of Nestorianism, pronounced a pub-
lic anathema upon him in the church of ."Me.x-

andria, and (440) procured his deposition at

the so-called robber council of Ephesus, a sen-

tence which was reversed by the general council

of Chalcedon (451). The most important of

his work, of which a complete edition was pub-
lished by Schulze and Nijsselt (1769-74), con-
sist of commentaries on the Old Testament and
on the Pauline epistles; 'Ecclesiastical His-
tory,' in five books, beginning with the history

of Arianism under Constantine the Great, and
ending with the death of Theodore of Mop-
suestia: 'Religious History,' a narrative of the

lives of the hermits, called the Fathers of the
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Desert; <Eranistes,' three dialogues against

the Eutychians, and 'History of Heresies.*

Consult: Binder, 'Etudes sur Theodorete'

(1844) ; Gaisford, 'Thcodoreti Histona Eccle-

siastica' (1854); Bertram, 'Theodorcti Doc-

trina Christologica> (1883).

Theodoric I., the-6d'6-rik, king of the

Visigoths. He was chosen successor to Wallia

about 419 A.D., and became desirous of extend-

ing bis kingdom, especially so as to embrace the

neighboring Roman cities of Aries and Nar-

bonne. For this purpose he made war against

the Romans after the death of Honorius in

423, and continued with varying results until

437) when he entered into an alliance whose
exact terms are unknown. By 450 he came into

closer alliance with the Romans in the endeavor

to check the advance of Attila, who led his

barbarian army across Lorraine and Cham-
pagne and captured the city of Orleans. The-
odoric and Aetius, the Roman general, encoun-
tered Attila near the village of Moirey, a few
miles from Troyes, and fought the battle gen-

erally known in history as that of Chalons-sur-
Marne, in 451. Theodoric was killed by an ar-

row ; but the progress of Attila was checked
and western Europe was saved from the dom-
ination of barbarism.

Theodoric II., son of Theodoric I. He
was a member of the party who wished to re-

main on terms of peace with Rome, and when
his brother Thorismund, who had succeeded
Theodoric I., began to levy war against the Ro-
mans he took part in a rebellion that ended in

the murder of Thorismund and his own eleva-

tion to the throne. As vassal of the Roman
emperor Avitus he made an expedition against

the Sueves, conquered and put to death their

king, and was in a fair way of completing the

conquest of Spain, when Avitus was deposed
and killed, and Theodoric ceased his efforts. In

466 he was murdered by his younger brother

Eurlc.

Theodoric the Great, king of the Ostro-
goths: b. about 454; d. 526. His father, Theo-
demer, was one of the three brothers who jointly

ruled the Ostrogoths settled in Pannonia ; and
he sent him, when only eight years of age, to

Constantinople as a hostage, to secure the con-

ditions of a treaty between the Goths and the

Emperor Leo. After residing ten years with

that emperor he was restored to his father, then

sole monarch of the Ostrogoths. On the death

of Theodemer, about 474, he succeeded to the

crown, and began a course which, after menac-
ing the safety of the Greek empire, and Con-
stantinople itself, terminated in an expedition

against Odoacer, who had assumed the title of

king of Italy. After several bloody engage-

ments the latter was finally induced to yield, on
condition that he and Theodoric should govern
Italy with equal authority (493)- The murder
of Odoacer at a banquet soon followed this

agreement ; on which Theodoric caused himself

to be proclaimed king of Italy, and he governed
with extraordinary vigor and ability. He at-

tached his soldiers by assigning them a third

part of the lands of Italy, on the tenure of mili-

tary service; among his Italian subjects he en-

couraged industry and the arts of peace. He
improved the administration of justice, issued

edicts to protect the public monuments at Rome

and elsewhere, and assigned revenues for the

repair of the public edifices. Like his ancestors

he was an Arian, but was indifferent to con-

troversy, and never violated the peace or privi-

leges of the Roman Catholic Church. The par-

ticulars of the government of this memorable
prince, who shed a short-lived lustre on the

Gothic name, are recorded in 12 books by his

secretary, the senator Cassiodorus, a man of

learning, who induced his illiterate master to

become a patron of letters. The senators Boe-
thius and Symmachus were both put to death on
the mere suspicion of an intrigue between a

senatorial party and the imperial court. This

cruel act had no sooner been perpetrated than

Theodoric was seized with remorse; and a fever

ensued, which terminated his life in three days.

The ordinary residence of this king was at Ra-
venna, above which city his daughter Amalasun-
tha erected a splendid monument to his memory.

Theodo'sia. See Feodosia.

Theodosius (the-o-do'shi-us) the Elder,
Roman general : d. Carthage 376.^ He was the

father of the Emperor Theodosius I. (q.v.),

called "the Great." By birth a Spaniard, he rose

to high rank in the Roman army, and in 367
was sent by Valentinian I. to Britain, where
he repelled the invasions of the Picts and Scots,

strengthened the military defenses, and restored

order. He formed the country between Hadri-
an's wall and the Forth and Clyde into a new
province, which he named Valentia, and then
returned to Rome. He was later stationed on
the Upper Danube, where he was victorious

over the Alemanni, and in 372 he quelled the

revolt in Africa led by the formidable Moorish
chieftain Firmus. He was beheaded at Carthage
in 376 by order of Valens, on some unknown
and probably unjust charge.

Theodosius (surnamed The Gre.\t\
Roman emperor: b. Spain about 346; d. Milan
January 395. At a very early age he obtained
a separate command ; but on the execution of
his father he sought retirement, until selected

by the Emperor Gratian, in 379, for his partner

in the empire. To his care were submitted
Thrace and the eastern provinces, which he
delivered from an invasion of the Goths, whom
he signally defeated in two battles, concluding
a peace with them in 382. On the defeat and
death of Maximus at Aquileia (388) he became
the sole head of the empire, Gratian having
been previously killed in the war against iNIaxi-

mus. He administered the affairs of the West
in the name of Valentinian, the son of Gratian,

then a minor. He entered Rome in triumph in

389, and passed three years in Italy. In 390
a sedition took place in Thessalonica, which
resulted in the murder of the governor and
several of his officers. The resentment of Theo-
dosius was natural and merited ; but the manner
in which he displayed it was in the highest de-

gree detestable and inhuman. An invitation was
given in the emperor's name to the people

of Thessalonica to an exhibition at the circus,

and when a great concourse of spectators had
assembled they were massacred by a body of
barbarian soldiery to the number, according to

the lowest computation, of 7,000. Theodosius
was at this time at Milan, of which Saint Am-
brose was bishop, and this prelate, on account
of such an atrocious proceeding, resolutely re-

fused him communion for eight months. About
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this time the emperor crowned his merits, as a

foe to paganism, by demolishing the celebrated

temple of Serapis and all the other heathen
temples of Egypt ; and he issued a final edict

orohibiting the ancient worship altogether. On
the murder of Valentinian by Arbogastes, and
the advancement of Eugenius in his place (392),
the emperor carried on a war against the latter,

which finally terminated in his defeat and death.

Theodosius did not long survive this success.

Consult Gibbon, 'Decline and Fall.'

Theodosius II., Roman emperor, son of
Arcadius, and grandson of Theodosius I. : b.

401 ; d. 450. He became emperor in 408, but
proved a weak ruler, and the actual government
was in the hands of his sister, and of his

wife during the greater part of his reign, in

which the Theodosian code of laws was com-
piled. He was killed by a fall from his horse,

and was succeeded by his sister Pulcheria.

Theodosius III., emperor of Constantino-
ple. He held the unimportant post of collector

of the revenue when he was nominated to suc-

ceed Anastasius, and he was crowned in 716.

He resigned in favor of Leo the Isaurian in

717, and retired to a monastery.

Theognis (the-og'ms) of Megara, Greek
elegiac poet. He lived between 540 and 500 B.C.

There are 1,389 verses preserved under his name,
of importance in enabling us to understand the

state of parties and the problems of society

in the Greece of that time. They were trans-

lated by Frere (1842), and are found in the

original in Bergk's 'Poets Lyrici Graeci.'

Theog'ony, a poem treating of the genera-
tion and descent of the gods. The most ancient

Greek theogony known to us is that of Hesiod,
the earlier Theogonies of Mussus and Orpheus
having perished.

Theological Education, the training es-

pecially designed to prepare for the work of
the ministry. It was early in the Christian era

an important part of education, but it was during
the Middle Ages that the theological curriculum
was most systematically developed. Theological
training was at first given largely at the bishops'

residences ; later these bishops' schools were sup-
plemented by the work of the monasteries ; and
then by the theological collegia of the universi-

ties. Up to the time of the Reformation, special

attention was given to philosophical-religious

studies and dogmatic theology to the neglect of
the historical and critical. With the Reforma-
tion and the counter-Reformation in the Roman
Catholic Church came the establishment of the

curriculum for the Catholic diocesan seminaries

by the Council of Trent, and the raising of
critical and historical study of the Bible, church
history, and mora! theology to a position of
importance; pastoral theology was added in

the i8th century. The Protestant theological

education on the Continent was from the first

provided for by the theology faculties of the
great universities where the Protestant religion

became the established religion of the state

;

and it is still centred in these institutions.

In England the students for the ministry in

the Established Church are also educated at

the universities, and may be examined on cer-

tain theological books in addition; the Estab-
lished Church also maintains several theological

seminaries; and the various dissenting denom-

inations have established schools for theo-

logical training, with which collegiate depart-
ments are usually connected.

In the United States.— The foundation of the
first institutions of higher learning. Harvard,
Yale, Princeton, etc., was due primarily to the

desire to provide for an educated ministry, and
made tuition free to candidates for the ministry
who could not pay their own expenses. By the

close of the i8th century the colleges had so
far departed from the special purpose of their

creation that the necessity for separate schools
of theology was felt. Of the theological sem-
inaries now in existence the first was the Sem-
inary of the Dutch Reformed Church at New
Brunswick, founded in 1784; the first Roman
Catholic seminary was tliat of Saint Mary's,
Baltimore, Md., founded in 1791 ; and the first

Presbyterian seminary was founded at Service,

Beaver County, Pa., in 1794, and later moved
to Xenia, Ohio, where it is now located. These
three were the only existing seminaries estab-

lished before the 19th century. The first Con-
gregational seminary was opened at Andover,
RIass., in 1808, the first Lutheran seminary in

Otsego County, N. Y., in 1815, the first Protes-
tant Episcopal seminary in New York in

1819, the first Baptist seminary at Hamilton,
N. Y., in 1820 (now a department of Colgate
University), the first Methodist seminary at

Newbury, Vt., in 1840 (now a department of
Boston University). Since the establishment

of the separate schools, the fact has been recog-

nized that the work of the theological seminary
and the training of the ministerial student was
narrowed by isolation from other departments of

learning. This has led to the organizing of
theological departments in numerous colleges

and universities or the affiliation of existing the-

ological schools with other institutions. Har-
vard was the first to organize such a department
in 1819, and Yale followed in 1822. In 1902 of
the 148 theological schools reported in the United
States education report, 45 were affiliated with
colleges and universities, of which number 6
were Roman Catholic. In other cases, theolog-

ical schools not directly affiliated, are located

near universities, and their students enjoy the

privileges of entering certain university classes.

Such relations exist, for example, between the

Episcopal Theological School at Cambridge and
Harvard University, between Princeton Theo-
logical Seminary and Princeton L^niversity, be-
tween the Episcopal Divinity School at Phila-
delphia and the University of Pennsylvania,
between L'nion Theological Seminary and Co-
lumbia and New York universities.

Roman Catholic Seminaries.— The Roman
Catholics have more theological seminaries in

the United States than any other one denomina-
tion, reporting 30 in igo2. These are the di-

ocesan seminaries for the training of men for

the priesthood. The curriculum is but little

changed from that outlined by the Council
of Trent, and includes biblical criticism and
exegesis, biblical theology, church history, sys-

tematic theology (including apologetics and dog-
matics), practical theology (including homilet-

ics), and canon' law. This theological course
usually extends over four years ; connected with
this course, in most seminaries, there is a

subordinate philosophical course of two years,

including metaphysics, logic, psychology, ethics

and sociology, the sciences, Hebrew and Greek,
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In response to the "spirit of the age," in-

creasing importance is given to psychology, the

sciences, and sociology, and to the historical

and critical study of the Bible and Church
history ; the modern methods of research and
independent reasoning are encouraged in so far

as they do not conflict with the Church's articles

of faith.

Protestant Seminaries.— These seminaries

have been established by different denominations
for the education of their own ministry; in

1902 but three seminaries in the United States

were non-sectarian ; these were the theological

department of Howard University, Washington,
D. C, the Harvard Divinity School, and the

Philadelphia Theological School of Temple Col-
lege. As has been said, the need of an educated
ministry was felt in the early days of the na-
tion's history, and led to the founding of the
earliest colleges ; but as the college ideal broad-
ened and changed, the need for some other
provision for the education of the minister in-

creased. With the growing complexity of mod-
ern life, the numerous social and ethical ques-
tions which the church and the ministry must
meet, and the widely differing opinions con-
cerning certain theological questions, the need
for a special education for the ministry as

well as for the other professions becomes ever
more apparent. This need the modern theolog-
ical seminaries seek to satisfy. Their aim, then,

is not to do the work suited to the college

and general schools, but to provide a scientific

training in theological studies and in the prin-

ciples of pastoral work; fitting men to meet the
questions and to the work of the pastor in

whatever conditions they may be placed. The
principal studies of the theological course, which
usually extends over three years, are Hebrew
and Old Testament exegesis, Greek and New
Testament exegesis, church history, systematic
theology, pastoral theology, and homiletics.

Though the subject matter of theological study
has varied but little, the methods of study have
been changed w-ith the change in modern edu-
cational ideals ; increasing emphasis has been
laid on historical and critical study in accord-
ance with the principles of modern historical

research, and on the importance of independent
reasoning and special investigation on the part

of the individual student, with a tendency to-

ward the seminar method. The ethical and so-

cial side of Christianity has recently become a
question of special importance to the church
in its contact with the social problems of the
world ; and hence to the institutions for the
training of the ministry. The seminaries, there-

fore, are tending toward bringing ethical and
social problems before their students for thought
and study ; many seminaries have added to their

curriculum special courses in Christian ethics,

sociology, or both. On the other hand, the grow-
ing closeness of the relations between civilized,

and tlie uncivilized and heathen nations, has
brought the question of missions and missionary
training prominently before the church and the

seminaries ; and a number of institutions have
begun special courses for the study of the

history of missions and the mc\hods of mission-
ary work ; while some few have recently under-
taken the comparative study of religions. An-
other recent departure in the educational policy

of the theological seminaries is the introduction

of the elective system; some of the more ad-

vanced theologians contend that the work should
be largely or entirely elective ; but the general
policy is to require study of the fundamental
branches and to limit the electives to a few
courses such as are demanded by special tastes

or by special lines of work. Other questions
which have for some time confronted the theo-

logical schools are, "Shall Greek and Hebrew
be required of all students?" and "Shall col-

lege graduation be required for admission?"
While it is generally admitted and the best

general education and a thorough knowledge of

the original languages of the Bible is of great

advantage to the minister, still it is undoubtedly
true that many men unable to obtain collegiate

education or linguistic training, are intellectually

and spiritually fitted for the ministry; and it

seems unreasonable and unjust to wholly deny
to such men the advantage of some seminary
training. The general policy of the seminaries

is either to provide a full English course for

which Hebrew and Greek are not necessary ; or
to admit to special courses such students as

have not had and do not desire training in

these languages ; or sometimes to provide

courses in beginner's Greek for those who have
not had college training. College graduation is

not required for entrance to the seminary, as a
rule; but a college training or its equivalent

is frequently required for the obtaining of the

bachelor of divinity degree. On the whole it

may be said that the tendency is to raise the

requirements for the professional degree, and to

make it represent full professional training, with-

out at the same time denying to those unable to

obtain the full course, the privileges and in-

spiration of seminary training.

Theology, the science of religion. This
term, together with the corresponding personal

term, antedates the Christian era, having been
used by classic writers both Greek and Roman.
In the view of Aristotle, Cicero, and others the

man who appeared to be specially conversant
with the divine nature was fitly called a the-

ologian. Among those honored with this narne
were Pherecydes of Syros and Epimenides of
Crete.

Definition and Scope.— In the modern use of

the term a narrower and a broader signification

may be distinguished. The former, paying spe-

cial respect to the etymology of the word, in-

cludes in theology simply discourse about God.
It was in this restricted sense that the word
was employed by the classic writers, and a cor-

responding usage had place in the first Christian
age, when, for example, the evangelist John, on
the ground of his relatively full reference to the

divinity of the Christ, was called "the the-

ologian." It was understood that the subject
matter of theology pertains to such transcendent
themes as the Logos and the Trinity. In the
broader signification theology includes not only
discourse about God, but also an exposition of
whatever in man's nature seems to bring him
into distinct relation with God ; likewise an
exposition of whatever in man's experience and
destiny may be regarded as founded on this

relation. In this sense it is the theoretical

counterpart of religion, and corresponds very
well to the following description by Gladstone

:

"Theology is ordered knowledge, representing
in the region of the intellect what religion rep-

resents in the heart and life of man." While
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resort is still occasionally made to the restricted

sense, as when, for instance, theology is put ir.

antithesis with anthropology, the broader signi-

fication is far more commonly the one intended in

current usage. It is evidently, therefore, the

signification which should give the standard for

the present discussion.

In a precise determination of the scope ot

theology a question will arise, in the first place,

as to the measure of consideration which it is

appropriate to bestow upon the ethnic religions.

Manifestly, if theology is the theoretical counter-

part of religion, it will not do to neglect so large,

an area of religious facts as is included in the

ethnic systems. A secure and well-roundea
theory of religion must take account of all acces-

sible religious facts, whether inside or outside

of the pale of historical Christianity. At the

same time it is to be noticed that the central

tenets of Christianity, as they appear in the sacred
oracles and have generally been held, unmistak-
ably presume upon the preeminence and finality

of the Christian religion. Anyone therefore who
regards himself as scientifically obligated to ac-

cept these tenets, on the score of a clear pre-

ponderance of evidence in their behalf, will of
necessity be convinced that he fulfils the de-

mands of a scientific theology in taking subor-
dinate account of the ethnic systems, that k, so

far as respects formal recognition of them within
his own theological structure. It is not needful,

indeed, that he should deal with these systems in

a tone of radical disparagement. As a matter
of fact, the industrious research which for the

last quarter of a century or more has been be-

stowed upon the great ethnic religions, such as

Zoroastrianism, Buddhism, Brahmanism, and
Confucianism, has served distinctly to enlarge
appreciation for their contents. At the same
time, the farther this research has proceeded the

more indubitable has it made the proof that

Christianity has no occasion to look to any out-

side religious province for an appreciable sup-

plement to its teachings. The conclusion fol-

lows that the Christian theologian deals normally
with the ethnic systems when he simply accords

to them a place in branches auxiliary to some of
the main divisions of theology. In so far as they

have modified Christian history they make mat-
ter for a branch auxiliary to historical theology.

In so far as they supply data for a philosophy of
religion they help to constitute a branch au.xiliary

to systematic theology.

A second important question, under the theme
of scope or province, concerns the relation of
theology to philosophy. That the one is under
practical compulsion to enter the domain of the

other is apparent upon both rational and his-

torical grounds. Their tasks are closely related.

Philosophy may be defined as an attempt to get

at ultimate truth by rational processes. The-
ology attempts, within limits, the same thing.

It undertakes to get at ultimate truth in so far

as that truth has religious worth or significance.

Theology may enter upon its task with a more
positive presumption in favor of written revela-
tion than that which belongs to the philosophical
starting-point. Still, if it is to maintain a scien-
tific character, it cannot take that presumption
as a mere matter of course. On the contrary, it

must treat the same as a subject for searching
inspection. Now this inspection will naturally
lead sooner or later to the great problem of the

condition? ot I'aiionai certainty. Thus the initiat

task of theology in approving or rating the

authority oi sacred oracles conducts into a prov-

ince oi philosophical inquiry. And what occurs

at this point is repeated at various other points.

The development of the deeper themes of the-

ology involves in general a use of philosophical

premises, either metaphysical, psychological, or

ethical. A veto against such use is impotent
A Tertullian may exclaim, "What has Athens to

do with Jersualem? What concord is there be-

tween the Academy and the Church?" But be-

fore the echo of his voice has died away he will

be likely to get onto the ground of Athens, and
to be borrowing from the Academy or sorne

kindred source. From beginning to end Chris-

tian history testifies to the tendency of theolog-

ical construction to utilize philosophical points

of view. Among the early Fathers the more
speculative were manifestly influenced by the

Platonic philosophy. A little later the Neo-Pla-
tonic philosophy became an appreciable factor in

theological thinking, and through the writings of

the pseudo-Dionysius was introduced to the

thinkers of the mediaeval period. At the crown-
ing period of mediaeval scholasticism Aristo-

telianism was decidedly in the ascendant, inso-

much that Aristotle was often cited under the

simple designation of "the philosopher." In

the modern period the Cartesian philosophy, the

Leibnitz-Wolffian, the Lockian, the Kantian, the

Hegelian, and others have unmistakably claimed
spheres of influence in the theological domain.
It appears, therefore, that a discreet choice of

philosophical affiliations is the best that the-

ology can do. It may enter into too close an
alliance with a specific philosophy. It may fail

to observe the due balance between a speculative

bent and a sane regard for historical data. But
it will and must draw largely from the resources

of philosophy if it is to be fundamental and com-
prehensive.

A further question on the scope of theology

concerns the relation of this branch to the do-

main of natural science. That a relation ob-

tains, to which a measure of significance may be

attached, is undeniable. It is not to be over-

looked, however, that the field of natural science

comes into less extensive contact with theology

than does the field of philosophy. In so far as

science moves in a physical or sub-human range,

it touches upon matters that are of only subor-

dinate theological import. It may enforce a re-

vision of the theory of creation which has been

read into or elicited from the biblical narrative

;

but of how small theological consequence is a

conclusion on the precise method of creation, so

long as God in his absolute supremacy and man
in his dignity and worth are left to the con-

:emplation ! It may enlarge the view of the

operation of secondary causes in the production

of organic forms, and so may require some modi-

fication of the putting of the argument from
design ; but that involves no challenge to any
theological tenet or interest, since the vast range

of orderly results in nature must still be seen,

as many of the most eminent naturalists confess,

.

to demand ultimately an ordering intelligence.

In short a close scrutiny of the subject will

reveal that the findings of the physical sciences-

can neither displace the foundations of the cen-

tral tenets of theologv- nor supply foundations

to those tenets. Their function is exhausted in
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modifying one and another peripheral matter

or adjunct of the tlieological system. Probably

the greatest result which has come from that

quarter is an offspring of the doctrme of evolu-

tion, and consists in an enlarged tendency of the

theological mind to expect, in relation to the

kingdom of God in the world, tokens of the law
of consecution and graduated progress. Un-
doubtedly the theologian does well to take note

of the approved findings of natural science; but

large expectations of contributions from that

quarter are not likely to be fulfilled. It is in

the constitution and exp.erienccs of man, and in

the philosophical interpretation of both the world
of nature and of personality, that theology must
find its principal basis. Among the human ex-

periences that come into the account those which
make up the substance of sacred history may of

course claim a distinct primacy. In other words,

the Bible may be rated as the foremost treasury

of theological data.

Scientific Value and Rank.— One and another
system of theology^ as actually developed, may
be remote from a scientific character. But in-

trinsically scientific construction is just as fea-

sible and appropriate in the field of theology as in

any other field. Where a contrary impression

has obtained it has generally been due to one of

three causes. Either the agnostic maxim that

religion has the unknown for its proper field has

been adopted, and in consequence theology, as

the theoretical side of religion, has been pic-

tured as devoid of substantial foundation; or
theology has been associated with arbitrary au-
thority ; or a strained antithesis between reason
and faith has been contemplated.

As respects the maxim which embodies the

first of these grounds of objection, it must be
pronounced a gratuitous negation of religion.

It is a negation of religion, for sheer mystery
offers no means of attachment. In the words of
Pfleiderer, "a religion of nothing but mystery
is an absurdity." The maxim is also perfectly

gratuitous. As John Fiske has said: "None
can deny that religion is the largest and most
ubiquitous fact connected with the existence

of mankind upon earth." Is so vast a depart-

ment of human experience to be regarded as

utterly incompetent to supply any valid grounds
of induction? Are the concurring thoughts, as-

pirations, and satisfactions of the elect spirits

of the race to be rated as void of all rational

suggestions? Is no sure basis of conviction to

be found in the illuminated and transcendent con-

sciousness of the Christ ? Such questions need
no formal reply. Theology doubtless has a great

border-land of mystery. And so has biology.

Indeed it is characteristic of most of the

sciences that they impinge upon mystery. Along-
side a domain of certainty they include areas

which can claim at best only a high degree of

probability. On the score of mystery, there-

fore, no good reason is apparent for expelling
theology from scientific fellowship.

The second ground of objection to the scien-

tific character of theology is sufficiently met by
the affirmation that arbitrary authority is an in-

terloper in the theological domain. If it has
ever installed itself there, it has been in the

exercise of rank usurpation. Theology in its

true character has no partnership with arbitrary
authority. While it may make large account of

positive revelation, it does not turn that revela-

tion into a fence against investigation but uses

its content for what it proves itself to be under
the tests of mental scrutiny and prolonged ap-

plication to the exigencies of man's deeper life.

To the third objection a reply of similar tenor

is to be made. The assumption of an antago-

nism between reason and faith, and of an obliga-

tion to sacrifice the former to the letter, is an
assumption which a sane theology must em-
phatically repudiate. It is very true, doubtless,

that reason cannot take the place of faith, any
more than theory can take tlie place of action.

But it is equally true that faith cannot endure
to be in known antagonism to reason. An as-

sent which, from the standpoint of the one ren-

dering the same, does not appear to be sanctioned

by reason, is no real assent. Only that which is

competent to take captive man's rational per-

sonality is able to induce a faith that is anything

tnore than a sham or a shadow. Quite as much
as any other branch of learning theology is free

to emphasize the demand for rationality in faith.

The challenge to its scientific character is thus

seen to fail as respects each of the cardinal

objections mentioned.

In an unbiased valuation of theology too rigid

an association will not be made between sub-

stance and form. Integrity of substance is com-
patible with a variety of forms. Theology in no
wise rebels against a poetic garb. Far as are

the picturesque discourses of Jesus from the

scholastic form, they are deeply based in the-

ology. Filling all their background is one of the

most pronounced conceptions of God, as well as

the most beautiful that was ever set before the

contemplation of men. All religious discourse

which is to avoid the charge of emptiness and
impotency must in like nianner enclose a sub-

stantial theological content. As Phillips Brooks
has said, "No exhortation to a good life, that

does not put behind it some truth as deep as

eternity, can seize and hold the conscience."

Even in its formal character theology may
be rated as second in interest to no department
of thought and study. The facts and truths

with which it more directly deals are the deepest

in man's being and the highest above the human
plane. It utilizes the most significant findings of

a large proportion of the branches of learning.

It takes into consideration the greatest treasures

of past history, and gathers up the data for the

farthest possible outlook into future destiny.

It gives ample room for speculative acumen, but

at the same time includes the themes that are of

all the most intensely practical.

The Organic Arrangement of Subject-matter.
— The best arrangement of the several divisions

and branches of theology is obviously the one

which is characterized by simplicity as well as by
comprehensiveness and self-consistency. The
very subtle scheme is likely to please its inventor

in a much higher degree than the theological

world at large. Ainong plans of arrange-

ment which meet in good measure the com-
bined demands of simplicity and comprehensive-

ness those of Heinrici and Hagenbach are worthy
of special mention. The former draws a dis-

tinction between "historical" and "normative"

branches, the one being made to include the

specifically biblical branches as well as the his-

tory of Christianity since biblical times, and the

other comprising, as principal subdivisions. Sys-

tematic Theology and Practical Theology. The
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idea of the historical branches is to exhibit

the whole deposit of religious truth and fact ; the

idea of the normative branches. is to afford means
of guidance in religious teaching and work.
That there is a certain fitness in the distinction

between the two lines of study is undeniable.

Still the distinction is not beyond criticism. One
'who accredits a high degree of authority to the

Bible may well be reluctant to exclude the desig-

nation of "normative" from one and another

biblical branch. Especially may he hesitate to

exclude that designation from Biblical Dog-
matics. In view of this ground of exception to

Heinrici's nomenclature the plan of Hagenbach
— which divides the whole theological domain
between Exegetical, Historical, Systematic, and
Practical Theology— may be regarded as having

at least an equal claim to appreciation. Aside
from its intrinsic merits, a motive for giving

this plan the preferred place in the present con-

nection is found in the fact that it is very largely

reflected in the curricula of theological in-

stitutions.

Each of the divisions in the fourfold scheme
of Hagenbach contains a somewhat indeterminate
number of specific branches. A measurably
complete list for Exegetical Theology may be

given as follows: (i) Biblical Philology or

Linguistics, which treats not only of the biblical

languages, but also of languages so far cognate

with the biblical as to be able to furnish means
of understanding the peculiarities of the latter.

(2) Biblical Archaeology or the science of Bibli-

cal Antiquities. (3) Canonics, or the branch

which gives the history of the canon, or col-

lection of sacred books, and also the principles

which enter into the determination of the proper

compass of that collection.
_ (.4) Biblical Criti-

cism, which in one division is textual, and in an-

other literary and historical. The former seeks

to ascertain the true or original text; the latter

is occupied with the investigation of the biblical

books for the purpose of ascertaining their au-

thorship, their date, their relation to other writ-

ings, canonical or uncanonical, the degree of their

historical trustworthiness, and the special stage

which any one of them may represent in the de-

velopment of the biblical religion. The two
forms of criticism are frequently distinguished

as the Lower and the Higher. (5) Biblical

Introduction, in which the fruits of criticism are

utilized for a more or less detailed characteriza-

tion of each of the two Testaments and also of

the individual books which they contain. (6)
Hermeneutics, or the science of biblical interpre-

tation. (7) Exegesis, or the presentation in de-

tail of tlie results of an examination into the

meaning of biblical texts.

Historical Theology includes in its biblical

part the following divisions: (i) Old Testa-

ment History; (2) the Life of Christ; (3) the

History of the Apostolic Age; (4) Biblical The-
ology of the Old Testament; (5) Biblical The-
ology of the New Testament. Ktymologically

considered Biblical Theology might denote other

than a historical branch, being taken as the

equivalent of Biblical Dogmatics. But as act-

ually treated it is a historical discipline, its ob-

ject being to set forth the genesis of doctrine

and its movement through the various stages

which may be discerned in the Old and the

New Testament respectively. In its post-bibli-

cal part Historical Theology falls into two main

divisions. General Church History, and the His-
tory of Christian Doctrine. The former admits
of a great number of subdivisions, it being possi-

ble to award a monographic treatment to such
themes as missions, polity, discipline, worship,
and art. In its earlier section General Church
History includes in particular Patristics and
Christian Archaeology, of which the former gives

an account of the lives and writings of the
fathers (usually of the first six centuries), and
the latter furnishes a systematic presentation
of monumental and documentary evidence on the
art, institutions, rites, customs, and character-

istic modes of thought and feeling in the early

Christian community. To the History of Doc-
trine the most important subsidiary branch is

Symbolics, or that which treats of the creeds.

As an auxiliary branch the History of Philos-

ophy takes the first rank.

Systematic Theology, which has, in its Chris-
tian character, the office of furnishing an orderly
presentation and justification of the whole body
of teachings or beliefs which belong to the Chris-
tian religion, includes three principal branches,
namely, Apologetics, Christian Dogmatics, and
Christian Ethics. It may also include Biblical

Dogmatics, Polemics, and Irenics. though the
subject-matter covered by these titles can con-
veniently be appropriated within other branches.
An auxiliary to Systematic Theology of special

significance is found in the Philosophy of Re-
ligion. Of the several branches named Christian
Dogmatics is so far central and prominent as

often to be styled Systematic Theology. Being
free to gather its evidence from every field, and
aiming to present in organic form the whole doc-
trinal content of the true religion, it commands
in the field of theology the maximum intellectual

interest.

In Practical Theology the leading branches
are Liturgies, Homiletics, and Pastoral Theology.
The last named is of wide compass, including
besides the general theme of pastoral care such
subsidiary branches as Catechetics, Ecclesiastical

Polity, Ecclesiastical Discipline, and Theory of
Missionary Work. Recently the interest in so-

ciological study has created a motive to sub-

join a branch which might be entitled Christian
Sociology.

Prominent Stages and Rcj'rcscnlativcs.— In
the broad view three great epochs in the progress
of theology are distinguishable, namely, the
Greek, the Latin, and the Modern. The last

might also be called with relative propriety the

Protestant, since the motive-power for its de-

velopments has been supplied in large part from
within the domain which bears that title. The
development of the Latin type was in part con-
temporary with the shaping and manifestation of

the Greek type; still the former appears clearly

second in order, since its initial stages were
synchronous with the culminating stages of the

latter. Greek theology had run its course and
come essentially to a standstill before the more
characteristic systems of Latin theology were
elaborated by the mediaeval scholastics. The
two undoubtedly had very much in common.
The same great creeds were acknowledged in

the Latin as obtained in the Greek division of
Christendom, and the dogmatic grounds which
were alleged ultimately for the severance of fel-

lowship were of subordinate import. Still Greek
theology stood in measurable contrast with Latin.
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It took on tlie whole a more genial view of the

divine relation to the non-Christian world. It

was less inclined to a sombre conception of

man's native guilt and moral impotency. It ac-

centuated to a special degree the thought of a
divine incarnation and of the intimate connection
between God and man provided for by means
of the incarnation. The same thought was by
no means foreign to Latin theology, but in its

domain it was given, relatively speaking, less

prominence, since it was made to share the field

with the greatly emphasized conception of divine
rulership. The standpoint of the one affiliated

with a mystical theory of an interior life; the
standpoint of the other was more legal and gov-
ernmental. Both admitted the ideas of priestly

mediation and sacramental efficacy, at least after

the initial stage ; but it accorded with the genius
of Latin theology to work out the most consum-
mate expression of these ideas in a thoroughly
elaborated hierarchical and sacramental system.
In the one authority came to be regarded as
specially resident in the creeds and formularies
of the past, in the other great prominence came
to be assigned to the hierarchy, and especially to
its head, as the perpetual embodiment of infalli-

ble authority. While this line of contrasts may
legitimately be affirmed, it is to be understood
that one and another point of difference cannot
be taken too strictly, since in neither the Latin
nor the Greek domain was theological thinking
entirely uniform or homogeneous.

The Protestant era was initiated in a revision
of the principle of authority which had been
transmitted in Latin Christianity ; and a funda-
mental feature of the theological activity of that
era has consisted in carrying out this revision

to its logical results. Original Protestantism ac-
cepted in common with the Latin communion the
great outlines of doctrine contained in the an-
cient creeds, especially the Nicene and the
Chalcedonian. But it accepted them upon a
revised basis. What was that basis? In the last

analysis it must be defined as the principle of
free rational induction, in opposition to the prin-

ciple of judicial determination by official au-
thority. The primary appeal was indeed to the
scriptural content and to the doctrine of justifi-

cation by faith. But since no infallible trilninal

was set over the Scriptures, the appeal thereto
amounted practically to a transference of the

main emphasis to the free rational process. As
respects the doctrine of justification by faith, it

looked evidently in the same direction, since it

profoundly qualified the necessity of priestly

mediation or of dependence upon the hierarchy.
The assertion of this revised conception of au-
thority, it is needless to say, was not designed
to imply any challenge to the idea of super-
natural revelation. Logically, too, the Protestant
principle involves no necessity to challenge that
idea. What it shuts out is official monopoly of
revelation and authoritative determination of its

import by official prerogative. In place of this

it installs, as the proper ground of theological
convictions, free rational induction, an induction
which, to be properly carried out, inust take full

account of the data of history, reason, and ex-
perience. The advocates of the Protestant prin-
ciple admit the great difficulty of the task of ideal
theological construction on the basis of that
principle; but it is their conviction that exemp-
tion from the labor of a thoroughgoing induc-
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tion ought not to be sought in the religious
sphere any more than in other spheres. The
seekmg of relief in the attachment of infallible
authority to some perpetual office in the Church
they regard as quite useless and mistaken, since
it is less difficult to accredit, on the basis of his-
tory, reason, and experience, any worthy element
of belief, than it is to prove the continuous ex-
istence of an infallible tribunal.

In a closer review of the progress of theology
it would be necessary to notice a number of sig-

nificant developments in each of the great epochs
mentioned. Account would need to be taken of
the peculiarities of the early Alexandrian, the
Cappadocian, the later Alexandrian, and the
Antiochian schools in the Greek Church. In
relation to the Latin Church attention would
need to be given to the long history of the an-
tithesis between Augustinian and anti-Augus-
tinian tendencies ; to the struggle between Jan-
senism and Jesuitism ; to the conflict between
Gallicanism and Ultramontanism. Within the
Protestant domain there would be occasion to
consider the early creative period of the Lutheran
theology; the scholastic period in the 17th cen-
tury; the Pietistic and Rationalistic movements
in Germany; the implication of Lutheran theol-

ogy with successive philosophies since the dawn
of the l8th century ; the controversies between
Calvinism and Arminianism ; the contrasts be-
tween High Church, Low Church, and Broad
Church parties in the Anglican Establishment

;

the wide-reaching tendencies born of the Wes-
leyan revival ; the initiation in Germany of the
great movement of biblical criticism and its ex-
tension to other countries ; and the rise and in-

fluence of the Ritschlian theology.
Among theological writers eminent for their

representative position, or breadth of influence,
or both, we may specify, in the Greek Church,
Origen, Athanasius, Basil, Gregory Nazianzen,
Gregory of Nyssa, Cyril of Alexandria, Theo-
doret, and John of Damascus ; in the Latin or
Roman Church, Augustine, Anselm, Peter Lom-
bard, Alexander Hales, Albertus Magnus,
Thomas Aquinas, Bonaventura, Duns Scotus,
Suarez, Bellarmin, Petavius, and Perrone ; .in the
Lutheran Church, Luther, Melanchthon, Chem-
nitz, Gerhard, and Schleiermacher ; in the Re-
formed Church on the Continent, Zwingli, Cal-
vin, Bullinger, Turretin, and Arminius ; in

England and her dependencies. Hooker, Chilling-
worth, Pearson, Bull, Baxter, Owen, Howe,
Butler, Wesley, and Edwards.
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Theophylact, the-5f'i-lakt (surnamed Stmo-
catta), Byzantine historian; b. Locri. Italy,

about 570; d. there about 629. He was of Egyp-
tian descent and went to Constantinople in 610,

where he was employed in various public offices

under Heraclius until his death. Of his extant
works the most important is 'Historiae Mauricii
Tiberii Imperatoris Libri VHI.,' edited with
Latin translation (1604), and by Bekker, in

1834. This work gives in eight books a detailed

account of the wars of the Emperor Mauricius
(^582-602). Of his other works there remain
85 letters, and 'Qusstiones Physics,' edited by

J. F. Boissoiiade (1835).

The'orem. See Geometry.

Theoret'ical Mechanics. See Mechanics.
Theory of Assemblages. See Assemblages,

General Theory of.

Theory of Curves. See Cur\t:s of Double
CURVATLRE.

Theory of Equations. See Equ.\tions, Gen-
eral Theory of.

Theory of Functions Variable. See Com-
plex Varl\ble, General Theory of Functions
of.

Theory of Groups. See Groups, Theory of.

Theory of Numbers. See Numbers, The-
ory of.

Theory of Probability. See Probability,
Theory of.

Theory of Surface. See Surface, Theory of.

Theosophy, as its Greek derivatives sig-
nify, means Divine Wisdom— wisdom concern-
ing God. It is that general system of thought
which has appeared in all ages shaping itself
in one form and another and which has at-
tempted to explain the nature of God, the uni-
verse and man's relation thereto. Among the
Orientals it is conspicuous in the philosophic
systems of China, India, and Egypt. It is seen
in the works of the Gnostics, the Neo-Platon-
ists, and the Cabalists, and in the speculations
of Bohme, Schelling, Eckhart and in the
teachings of Kapila and Shankaracharya, Pytha-
goras and Plato, Valentinus and Plot'inus,
Simon Magus and Apollonius of Tyana, Para-
celsus and Bruno. It represents a body of
tradition which has been preserved from earliest
times and is not only found in the philosophic
and speculative writings of those above men-

tioned and many others, but has been taught
from time to time by sundry religious and
mystical orders,— in the far East by the Gurus
and Initiates, and in Greece by the various

schools of the mysteries. During the Middle
Ages traces of the teaching are to be found in

Masonry and Mediaeval Mysticism, and later in

the Order of Rosicrucians, and it has at all

times comprised the esoteric side of the great

religions of the world.
The Thcosol'hical Society.—In modern times

this Wisdom-tradition was revived by a Russian
named Helena Petrovna Blavatsky (q.v.) who,
on 17 Nov. 1875, aided by Col. Henry Steel

Olcott (q.v.) of New York, founded in that city

the Theosophical Society, and modern theo-

sophical thought owes its origin and propa-
ganda to the writings and efforts of herself

and her colleagues in this society. The objects

of the society as originally declared were to

collect a library and diffuse information con-
cerning secret laws of nature. Later these

objects were remodeled, and as now framed are:

1. To form a nucleus of the universal broth-

erhood of humanity, without distinction of race,

creed, sex, caste, or color.

2. To encourage tlie study of comparative
religion, philosophy, and science; and

3. To investigate the unexplained laws of
nature and the powers latent in man.

"Assent to or sympathy with the first of these

objects is required for membership, the remain-
ing two being optional and intended to subserve
the first. The society has no dogmas or creed,

is entirely non-sectarian, and includes in its

membership adherents of all faiths and of none,
exacting only from each member the tolerance

for the beliefs of others that he would wish
them to exhibit towards his own. Tlieir bond
of union is not the profession of a common
belief, but a common search and aspiration for

truth. They hold that truth should be sought
by study, by reflection, by purity of life, by
devotion to high ideals, and they regard it as a
prize to be striven for, not as a dogma to be
imposed by authority. They consider that belief

should be the result of individual study or
intuition, and not its antecedent, and should
rest on knowledge, not on assertion. They
extend tolerance to all, even to the intolerant,

rot as a privilege they bestow, but as a duty
they perform, and they seek to remove igno-
rance, not to punish it. They see every religion

as an expression of the Divine Wisdom,
and prefer its study to its condemnation, and
its practice to proselytism. Peace is their watch-
word as truth is their aim." "There is no reli-

gion higher than Truth" is the motto of the

society. The general headquarters of the society

are at .Adyar, Madras, India, the residence of
Colonel Olcott, its president-founder.

Its Aims.—It is stated that in the foundation
of the Theosophical Society and in the writing
of her various works, Madame Blavatsky was
directed and aided by certain Eastern adepts
or sages, whose pupil she had been for many
years and that the purpose of the movement was
to stem the tide of materialism and agnosticism,
which then threatened to engulf the thought of
the age, and to stimulate transcendental research.
Doubtless the fullest and the most authoritative
statement of the ends which the modern theo-
sophical movement were intended to accom
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plish is to be found in the following letter writ-

ten by one of those adepts to one of his Western
pupils

:

"You can do immense good by helping to

give the Western nations a secure basis upon
which to reconstruct their crumbling faith.

And what they need is the evidence that Asiatic

psychology alone supplies. Give this and you
will confer happiness of miiul on thousands.

. This is the moment to guide the re-

current impulse which must soon come, and
which will push the age toward extreme
atheism, or drag it back to extreme sacerdotal-

ism, if it is not lead to the primitive soul-

satisfying philosophy of the Aryans. .

You and your colleagues may help to furnish
the materials for a needed universal religious

philosophy; one impregnable to scientific assault,

because itself the finality of absolute science;
and a religion that is indeed worthy of the
name since it includes the relations of man
physical to man psychical, and of the two to all

that is above and below them. ... Its

(the society's) chief aim is to extirpate current
superstitions and skepticism, and from long-
sealed ancient fountains to draw the proof that

man may shape his own future destiny, and
know for a certainty that he can live hereafter."

Since then a considerable literature has sprung
up within the society which, it is believed, has
to no slight extent influenced the thought of
the closing decades of the igtli century and
made possible the almost popular interest in the

unseen world. Among the leaders of theo-

sophical thought since the death of Madame
Blavatsky, are iMrs. Annie Besant (q.v.), Mr.
C. W. Leadbeater, j\lr. A. P. Sinnett, and Mr.
G. R. S. Mead,— Mrs. Besant being Madame
Blavatsky's successor in the esoteric as well as

in the e.xoteric work of the society. Through
the writings of these theosophists the so-called

theosophical theories, which for centuries have
seemed vague and speculative, besides being
greatly amplified, have been presented in a form
more definite than at any other time in the
liistory of such thought, the teachings now no
longer resting upon tradition and intuition, if

indeed they ever did wholly so, but largely

upon investigations made into the supra-physical
realms of nature by highly developed men whose
trained powers enable them to respond sympa-
thetically to vibrations of a finer order than
those which the normal man is able to sense,

and to come thus into conscious relations with
subtler regions of nature within and extending
vastly beyond the physical world. .The training

whereby these powers are gained is begun in

the esoteric department of the Theosophical
Society and falls more especially under its third

object, which deals with the unexplained laws
of nature and the powers latent in man.

Fundamental Principles.—.^mong the facts

asserted by some theosophical writers as being
known to themselves and capable of verification

by those who are willing to make the necessary
sacrifices to gain the required powers are: (a)

the existence of a few highly evolved men.
called Adepts or Masters — not solely of any one
nation, but of any of the advanced nations —
who have gained these divine powers in their

fullness ; that they exist now as in the past

;

that they are substantially omniscient so far

as the laws and conditions of our own solar

system extend, and that their high stage of

progress entitles them to advancement beyond
human conditions, but that they of their own
free will have chosen to remain in touch with
humanity in physical incarnation, that they may
aid in its evolution ; that it is from the Brother-
hood of these great Adepts that from time to

time have come into the outer world the great

world teachers and that in their keeping has
been the Wisdom-tradition, which in every age
they have caused to be expressed in suitable

form; that there have always been pupils of

these men, and that theosophical teaching is

published to the world to-day at their instiga-

tion and through a few of their pupils; (b)

the existence of a very subtle order of matter,

far finer than the ether which transmits light,

upon which is impressed photographically, so

to speak, in the form of living pictures, every
scene or happening, however great or small,

which has ever occurred from the very begin-

ning of things and throughout the extent of

the universe; that to this subtle material has
been given the name of the Akashic Records,
or the Memory of Nature ; that not only does
the trained observer who has acquired the

power of sensing these conditions of the subtler

medium of the universe, or of responding sym-
pathetically to its vibrations, sec vividly the

particular occurrence to which he turns his

attention, but he hears and feels, etc., just as

did the actors in any particular event which
may be under review, perceiving their thoughts
and feelings as well as seeing and hearing the

outward conditions of the scene; that thus he
can accurately, in proportion to his powers of

observation, perceive any occurrence of the past,

no matter when it may have happened, and in

this way can know the true events of history

;

that he may also direct his vision to any period

in the life of a planet and trace out its various
evolutionary processes, and that he may thus
enter a limitless field of observation wherein
he may learn at first hand of the obscurer laws
of nature; (c) that by the exercise of their

highly evolved powers the Adepts or Masters
of Wisdom can make definite experimental re-

search into the Akashic Records in quite as

real a sense as the physicist makes his investi-

gations within the physical world, and that they

are, with these and other powers possessed by
them, enabled to ascertain and teach certain

general principles as definite facts, all of which
are now and have ever been known to them,
and very many of said facts have to a more or
less extent, been proven by the investigations

of those of their pupils who have fitted them-
selves to do such work. In 'The Secret Doc-
trine' Madame Blavatsky mentions three such
principles as being the fundamentals of theoso-
phy ; they are :

I. An Omnipresent. Eternal. Boundless, and
Immutable Principle, on which all speculation

is impossible, since it transcends the power of
human conception and can only be dwarfed by
any human expression or similitude. It is

beyond the range and reach of thought — un-
thinkable and unspeakable.

3. Tlic Eternity of the Universe in ioto as a

boundless plane; periodically "the playground
of numberless universes incessantly manifesting
and disappearing" called *the manifesting
stars," and the "sparks of Eternity."
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,3^_The fundamental identity of all souls with
the Universal Over-Soul, the latter being itself

an aspect of the Unknown Root ; and the obli-
gatory pilgrimage for every soul — a spark of
the former— through the cycle of incarnation,
or necessity, in accordance with cyclic and Kar-
mic law, during; the whole term.

Cosmogeiiesis.—According to the theosophist
all manifestation has its origin in the Ab-
solute, of whom naught can be said save that
"He is.» As Mrs. Besant eloquently de-
scribes it in 'The Ancient Wisdom,' "Coming
forth from the depths of the One Existence, from
the One beyond all thought and all speech, a
Logos, by imposing on himself a limit circum-
scribing voluntarily the range of His own Being,
becomes the Manifested God, and tracing the lim-
iting sphere of His activity, thus outlines the
area of His Universe. Within that sphere the
Universe is born, is evolved and dies ; it lives,

it moves, it has its being in Him ; its matter
is His emanation ; its forces and energies are
currents of His life; He is immanent in every
atom; all-pervading; all-sustaining, all-evolv-
ing; He is its source and its end, its cause and
its object, its centre and circumference; it is

built on Him as its sure foundation, it breathes
in Him as its encircling space; He is in every-
thing and everything in Him. Thus have the
sages of the Ancient Wisdom taught us of the
beginning of the manifested worlds. From
the same source we learn of the self-unfolding of
the Logos into a threefold form ; the First
Logos, the Root of all Being; from Him the sec-
ond, manifesting the two aspects of life and
form, the primal duality, making the two poles
of nature between which the web of the uni-
verse is to be woven— Life-Form, Spirit-Mat-
ter, Positive-Negative, Active-Receptive, Father-
Mother of the worlds. Then the Third Logos,
the Universal Mind, that in which all arche-
typically exists, the source of beings, the fount
of fashioning energies, the treasure-house in
which are stored up all the archetypal forms
which are to be brought forth and elaborated
in lower kinds of matter during the evolution
of the universe. These are the fruits of past
universes, brought over as seeds for the pres-
ent." From the Third Logos comes forth the
seven Great Logoi, sometimes called the Seven
Spirits before the throne of God ; and as the
divine outbreathing pours itself ever further
outward and downward, from each of these we
have upon the next plane Seven Logoi also,
together making up on that plane forty-nine.
Omitting the detail of intermediate hierarchies,
it is said that to each of these forty-nine Logoi
belong millions of solar systems, each ener-
gized and controlled by its own solar Logos.
Thus the difference is vast between the Great
Logoi, the Trinity standing next to the Abso-
lute, and the Logos of a single solar system,
though the latter is far greater and more sub-
lime than mankind has ever yet conceived the
Deity to be. It is said that what happens at
the beginning of a solar system (such as our
own), is, allowing for certain obvious differ-
ences in the surrounding conditions, identical
with what happens at the reawakening after
one of the great periods of cosmic rest. Be-
fore a solar system comes into existence we
have on its future site, so to speak, nothing but
the ordinary conditions of interstellar space.

that is, the seven subdivisions of the lowest
cosmic or universal plane. These, from the
viewpoint within our system, are identical with
the matter of the highest, or the atomic sub-
planes of each of our planes. Upon this mat-
ter is poured out the energy of the third aspect
of the Logos of the system, called the Third
Logos, resulting in the quickening of the vital-

ity which pervades all matter, so that when
electrified by it the atoms of the various planes
develop all sorts of previously latent attrac-

tions and repulsions, and enter into combina-
tions of all kinds, thus by degrees bringing
into existence all the lower subplanes of each
plane, that is, the si.x planes below the atomic
subplane, until we have before us in full action
the marvelous complexity of the seven planes
of nature and their respective seven subdivi-
sions as they exist to-day. These planes repre-

sent both the physical and the unseen parts of
the system, the former being its most densified

phase and each plane of the latter being made
up of matter of a gradually ascending scale of

fineness. These planes are called respectively,

(i) the physical plane, (2) the astral plane, (3)
the mental plane, (4). the buddhic plane. (5)
the nirvanic plane, (6) the paranirvanic plane,

and (7) the mahaparanirvanic plane, each being
a definite region of the system, and their various
subdivisions appearing in a general way. the

same as the subdivisions of the matter of the
physical plane, namely, as solids, liquids, gases,

and four states of ether. The matter of the

subtler planes, however, is permeable, one order
freely interpenetrating another and all extend-
ing both within and without the physical. The
properties of each plane are also said to have an
additional dimension to the one ne.xt preceding
it in density. Thus the physical plane having
three, the astral has four, the mental five, and
so on. As stated, the highest or seventh sub-
division of each plane is the atomic matter of

that plane, that is, is homogeneous and can-

not be further subdivided without undergoing
an entire change of properties. Thus in break-
ing up the ultimate physical atom, it assumes
the properties of the matter of the complex
lowest subplane of the astral plane ; in breaking
up the astral atom it becomes of the lowest

grade of matter of the mental plane, and so on.

After the matter of all the subplanes of the

system is by the action of the Third Logos
formed and vivified, there is poured out upon
it the energy of the second aspect of the Logos
of the system, called the Second Logos, and is

sometimes known as the monadic essence. The
effect of this outpouring is to build the forms
of the seven kingdoms of nature — the three

elemental or pre-mineral, the mineral, the vege-

table, the animal and the human. On the down-
ward arc of its mighty curve this monadic
essence simply aggregates round itself the dif-

ferent kinds of matter of the various planes, so

that all may be accustomed and adapted to act

as its vehicles; but when it has reached the

lowest point of its ini'olution or immeshing in

matter and turns to begin the grand upward
sweep of evolution towards divinity, its object

is to develop consciousness in each of these

grades of matter in turn, beginning with the

physical — the lowest. When in the highest

animal life this monadic essence or evolving
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soul mass, reaches the uUimate limit of evolu-

tion in that tvpe of forms, it is met by a third

outpouring of Logic energy, that of the first

aspect of the Logos of the system, called the

First Logos, resulting by this union in the

formation of the numberless human Egos —
the individualization of the One Self in man.

It is the presence within man of this third

outpouring of the Divine Life, this spark of the

One Self, that guarantees to him immortality,

which, from this point on, the Ego. or real man,
wins through innumerable incarnations in

physical bodies.

Aiitlii-ofiogenesis.—As the worlds are sep-

tenary in their constitution, so also is man. He
has on the physical plane (i) a pliysical body.

the dense or visible portion of which is com-
posed of solids, liquids, and gases, and the

etheric portion thereof is formed of the four

subdivisions of ether. Pervading these is (2)
vitality, derived from the sun and specialized

by tlie etheric part. On the astral plane he has

(3) an astral or desire body. And on the lower
four levels of the mental plane he has (4)
a mind body. These four principles constitute

the personality, or what is often called the lower
quaternary. On the three upper levels of the

mental plane he has (5) o causal or higher
mental body, the storehouse of all his experi-

ences, past, present, and future ; on the buddhic
plane, (6) a buddhic or bliss body, wherein the

inherent unity of all life is directly perceived,

not as an intellectual concept, but as a sublime
experience, and on the nirvanic plane he has

(7) a nirvanic or Atinic body, the body of abso-
lute reality. These last three constitute the

Reincarnating Ego, the individuality, the soul

which lives and grows throughout the period of
solar manifestation. The other two planes may
be termed the planes of the Self, or pure spirit.

The matter of the various planes of nature
entering into tlie composition of man's sundry
bodies is vivified with the involving life of the

monadic essence, the law of whose progress is

to sink deeper and deeper into matter, while the

law of the evolution of the Self using these
bodies as vehicles of his consciousness is up-
ward and out of matter. This apparent opposi-
tion of forces in man gives rise to the usual
ideas concerning his lower and higher natures,
and explains the meaning of evil. One's de-
sires, tlioughts, and emotions are not himself,
but the clianging phantasmagoria of the living
essence of his lesser vehicles which it is his
business to learn to control and purify, until

they become perfect instruments for his use,

—

for the real man within is none other than the
changeless, eternal Self.

When the human Egos began their long pil-

grimage of incarnations they at first took bodies
on planets other than the one on which we now
live. There are in our solar system seven plane-
tary schemes of evolution, each the realm of a
planetary Logos, and they are called, in the
order of their distance from the sun, (i) the
Neptune scheme. (2) the Uranus scheme. (3)
the Saturn scheme. (4) the Jupiter scheme,
(5) the Earth scheme, (6) the Venus scheme,
and (7) the Vulcan scheme. Each scheme
consists of a chain of seven planets and each
proceeds on independent lines, there being no
mtermingling of their activities during their

normal course. The first and fifth of this series

have each three physical planets, the others
one each. The two physical planets of the first

scheme besides Neptune are as yet unseen by the

telescope. The two of the fifth, in addition to

our earth, are Mars and Mercury. Tlie non-
physical planets in the schemes arc of the mat-
ter of the astral and mental planes. Each
scheme of evolution is worked out by means ot
seven Manvantaras or periods of manifestation,
each Manvantara consisting of seven Rounds,
each round consisting of seven World Periods
( following each other on seven planets in suc-
cession) and each world period consisting of
seven Root Race Periods, any one of the latter

covering periods of millions of years. The
present humanity on this planet has passed four
times around the planets of its chain, and
through a fraction over four root race periods.
The last planet occupied by us during the pres-
ent round was Mars and the next will be Mer-
cury. The two root races next before the
present fifth root race of this planet were the
Atlantean and the Lemurian races. The fifth

root race has thus far developed as far as its

fifth sub-race and it is stated that the begin-
nings of a new sub-race, the sixth, may be
found to-day in America.

Reincarnation and Karma.—Omitting all

mention of the interesting career of the reincar-
nating egos through the primigenous condi-
tions of the first three rounds of our own plane-
tary chain and even of the first four root races
of yiis present fourth round, it will suffice to
show that among the undeveloped sub-races of
the present fifth root race, reincarnation takes
place within a brief period after the death of
the body ; that after each death there is a stay
of more or less duration on the astral plane
followed quickly by another physical incarna-
tion. Later on as the life experiences bring
greater growth to the incarnating soul, when
he has developed some of the finer emotions,
his stay in the invisible world is prolonged by
an additional period in a specially protected and
blissful region of the mental plane called
"dcvachan," tlie heaven world. Here his stay
is proportional to the degree of his nobler earth
experiences, usually lasting, for the average
man of substantial attainments wiio has lived to
a good age, about fifteen centuries. Upon the
ending of this devachanic life there remains
only the reincarnating ego, the lower bodies
constituting the personality having disintegrated
on their respective planes; but the principles or
qualities animating tliem have meanwhile left
their impress upon the ego. In sending forth
his next personality the action of the ego is

colored and limited by the stamp upon it of
these characteristics developed by the previous
personality, so that the new personality begins
his life cycle at the highest stage of growth
reached by the previous one. This process of
remcarnation goes on in "the three worlds" for
vast periods of time, not on one planet alone,
but on many, as tlie human life-wave passes
from one to another — from one whose life
processes have begun to wane to another more
fitted to be the field of higher human possibili-
ties, until at lengtli the end is attained for
which all manifestation seems to have been
caused— the perfect growth of the soul, the
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iinfoldment of all his potential divinity. The
ethical law which governs the conditions of our
lives, physical and supra-physical, is called
Karma, and it is ineradicably operative in Re-
incarnation. It may be defined as the law of
action and result. By virtue of the operation
of this law, effects which cannot be ascribed
to any immediate cause, may be traced to causes
existing in other incarnations of the same ego,
thus establishing one's ultimate, personal re-

sponsibility for whatever may befall him.
Furthermore, owing to this law, one may and
does at each moment of his present life, pro-
duce by his own actions, feelings and thoughts
definite effects in the subtler order of things,
resulting in conditions for his next earth life

wholly of his own making.

Thoughts build character.
Desires make opportunities.
Actions make environments.

So that whatever one may suffer or enjoy,
attain to or fall from, is brought about as the
result of his own action, in obedience to this

law of absolute justice. It is the alternate
experience of pleasure and pain which :nan
encounters during his stages of ignorance that
develops within him wisdom; and the oppor-
tunities guaranteed to him for the accomplish-
ment of this end through Reincarnation and
Karina are well nigh limitless. These two doc-
trines are perhaps the inost far-reaching of all

the theosophic teaching, as they seem to clear up
a host of perplexing questions and establish the
basis for a satisfying philosophy.

Prof'agaiida.—Among the results of theo-
sophic propaganda is the restoration to the West-
ern world of the said doctrines of Reincarnation
and Karma, and the elimination of the many
perversions of them existing in the East. An-
other is the occult proof produced of the definite,

objective reality and potency of thoughts and
emotions, showing that these forces are as to
their respective planes as visible and real as
physical objects are on the physical plane, and
that every thought is a living, active entity,

persisting for a length of time proportional to
the strength that is put into its creation and
wields a greater or less influence on those with
whom it may come into touch. (See Mr. Lead-
beater's 'Man Visible and Invisible,' illus-

trated, and Mrs. Besant's 'Thought Forms,'
illustrated). Still another is the order which
it has brought out of the chaos of the apparently
unrelated data of metaphysics, mysticism and
the neo-psychology, including the facts of clair-

voyance, clairaudience, mesmerism, hypnotism,
telepathy, astrology, apparitions, psychometry,
and the like. .'\nd still another is the establish-
ment by irresistible evidence of the basic unity
of all the great world religions and their funda-
mental relation to an unprejudiced and open-
minded science. To help the religions to clear
away their non-essential accretions, to sink into
insignificance doctrinal differences, to bring to
the fore their points of unity, to study their
doctrines and traditions in the spirit of brother-
liness, and to help each from his own particular
standpoint is one of the chief ends to which the
theosophist bends his efforts. He does not seek
to found a religion, but to expound those we
already have, and so give them a deeper mean-

ing and a richer life. While the theosophist
limits himself to no particular form of creed,

yet, the following three truths may be said

appro.ximately to mclude the broad scope of his

belief.

1. God exists, and He is good. He is the
great lifegiver who dwells within us and with-
out us, is undying and eternally beneficent. He
is not heard, nor seen, nor touched, yet is per-
ceived by the man who desires perception.

2. Man is immortal, and his future is one
whose glory and splendor have no limit.

3. A Divine law of absolute justice rules

the world, so that each man is in truth his own
judge, the dispenser of glory or gloom to him-
self, the decreer of his life, his reward, his

punishment.
Occultism.—Unless he finds the religion to

which he happens to be connected insufficient

to meet the demands of his higher nature, the

theosophist is apt to seek through the esoteric

side of his philosophy, the gateway of Occult-
ism, in order that he may prepare himself for a
more serious religious life. Occultism, as dis-

tinguished from the Occult Arts, or IMagic, is

that system of endeavor which, teaching the
methods whereby the personality, or lesser, or
more human side of man may be made to

expand and embrace his higher or divine nature,
leads its votaries along a difficult and narrow
pathway of rigid virtue and mental and emo-
tional control, and so requires a firm moral
foundation upon which to build the extraordi-
nary powers pertaining to the unseen world.
The true Occultist possesses unselfishness, jus-
tice, and true knowledge ; he has compassion and
wisdom; his desire nature is purified and his
habit of mental concentration fixed ; "the con-
tents of his consciousness are something more
than his five-sense perceptions plus the deduc-
tions he draws from them by his reason, and
such vague ideas and intuitions as he may
possess."

Through Occultism the aspirant, wearying
of the phenomenal world, seeks to outstrip his

fellows in evolution and within a few strenuous
incarnations to accomplish what the mass of
humanity in the normal course will only attain

to in long reaches of time, namely, the highest
adeptship. or liberation from the "wheel of re-

birth." In doing so he treads a path, which
according to occult teaching, has three great
divisions:

1. The probationary period, before any definite

pledges are taken, or initiations (in the full

sense of the word) are given. This carries a
man to the level necessary to pass successfully
through what in theosophical books is usually
called the critical period of the fifth round.

2. The period of pledged discipleship. or the

path proper, whose four stages are often spoken
of in Oriental books as the four paths of holi-

ness. At the end of this the pupil obtains adept-
ship— the level which humanity should reach
at the close of the seventh round.

3. What may be called the official period,

in which the adept takes a definite part (tmder
the great Cosmic Law) in the government of

the world, and holds special oflSce connected
therewith, but none of the details of this period
can be made known.

The probationary path has five stages but
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the divisions between its stages are less de-

cidedly marked than those of the higher groups,

and perfection is not required in anything dur-
ing tliis period, only a serious effort toward it.

In the first stage tlie candidate for adeptship
acquires a firm intellectual conviction of the im-
permanence of mere eartlily aims; in the second
a perfect indifference to the fruits of his own
action; in the tliird (a) perfect control of mind,
(b) of conduct, (c) a generous tolerance, (d)
endurance, (e) one-pointcdness, (f) confidence
in his IMaster and himself; in the fourth an in-

tense desire for union with tlie highest ; and in

the fifth he gathers up and strengthens his

previous acquisitions for the next great step,

which will set his feet upon the path proper as

an accepted pupil. During his life on the pro-
bationary path tlie pupil will have received much
teaching from his Master, usually imparted
during the sleep of his physical body, while he
himself is clad in his astral body in full con-
sciousness on the astral plane. He will also

have been taught while tlnis functioning in the
astral world to bring help, instruction and com-
fort to the inhabitants of that world, who hav-
ing laid aside their physical bodies at the

gateway of death have passed beyond the phys-
ical plane. This phase of occult work is some-
times called that of the Invisible Helpers and
is performed, be it understood, by men still

having physical bodies and who have developed
this power of functioning consciously outside
the same on inner planes. The pupil will fur-

ther have been trained in meditation, and this

effective practice both in waking consciousness
and outside the physical body during its sleep

will have quickened and brought into active

exercise many of the higher powers.
When the pupil has developed the fifth

qualification of the probationary path he is

ready for initiation upon the path proper, hence-
forth to serve his Master, whom he now meets
face to face, in helping forward the evolution
of the race, his life, "to be offered up on the
altar of humanity, a glad sacrifice of all he is,

to be used for the common good." This path
consists of four distinct stages and the entrance
to each is guarded by an initiation. Ere the

second initiation can be passed the pupil must
lose the sense that the separated, personal self

is a reality, and must feel himself one with all ;

he must destroy doubt and superstition by
knowledge: ere he passes the third he must
bring into full working order the inner faculties,

those belonging to the subtler bodies; now he
needs to incarnate but once again ; ere the fourth

is passed he rids himself of desire and aversion

and sees the One Self in all. At this stage

he needs to return no more. The fourth initia-

tion admits him to the last stage of the path
where he throws off all clinging to life in form
and all longing for even formless life. Then
he casts off the "I-making^' faculty — pride,

irritability, and ignorance, and henceforth dwells
on the plane of unity. The man is then perfect,

is free, the liberated one. He has won Nirvana.
"He has completed man's ascent, he touches the

limit of humanity ; above him there stretches
hosts of Mighty Beings, but they are super-
human ; the crucifixion in flesh is over, the hn\ir

of liberation has struck, and the triumphant "It

is Finished" rings from the conqueror's lips.

. . he has vanished into light nirvanic."
But being now Master of Compassion as well as
Master of Wisdom, he returns from that light

to earth, henceforth to devote himself to the
service of humanity with mightier forces at his
command than he wielded while he trod the
path of discipleship, bending all his sublime
powers to the quickening of the evolution of the
world. Such an one was the Buddha — such
the Christ, and such the few Great Souls who
tread the earth to-day, secluded from its ex-
ternal strife, yet pouring down upon mankind
from the great heights of their sublime advance-
ment inestimable blessings, guiding by means
of their divine powers whole races and nations,
but unknown to all but the few earnest souls
wdio come to them through the ancient gateway
of Occultism, the portal of which has through-
out all time stood ajar for the resolute pilgrim.

Before the cycle of time shall close and all

manifestation cease, the greater portion of man-
kind will have reached this high stage of
growth. And then shall all be gathered unto
Him for the great Cosmic rest only, after .-eons

and seons of time, to emerge again with Him.
to be the Architects and Builders of future
universes. Such are a few of the teachings of
the Ancient Wisdom, given forth at this time
as Theosophy and Occultism.

Bibliographv.—H. P. Blavatsky, <Isis Un-
veiled'

; *The Key to Theo.sophy> ; 'The Voice
of the Silence' ; 'First Steps in Occultism' ;

'The Secret Doctrine* ; Annie Besant, 'The
Ancient Wisdom' ; <TIie Seven Principles of
Man': 'Reincarnation': 'Karma': 'Death and
After' : 'Man and His Bodies' ; 'The Building
of the Kosmos' ; 'The Self and Its Sheaths' :

'Evolution of Life and Form' : 'The Birth and
Evolution of the Soul' ; '.A Study in Conscious-
ness' ; 'Four Great Religions' ; 'The Religious
Problem in India'; 'Thought Power: Its Con-
trol and Culture' ; 'Theosophy and the New
Psychology' ; 'Esoteric Christianity' ; 'Ava-
taras'; 'In the Outer Court'; 'The Path of
Discipleship' : 'Ancient Ideals in l\Iodern Life' ;

'Bhagavad Gita' (trans.) ; A. P. Sinnett, 'Eso-
teric Buddhism'; 'Growth of the Soul'; 'Oc-
cult World' ; G. R. S. Mead, 'Fragments of a

Faith Forgotten'; 'Orpheus'; 'Pistis Sofia';

'Simon Magus' ; C. W. Leadbeater. '.An Out-
line of Theosophy' ; 'The Astral Plane' ; 'The
Devachanic Plane' ; 'Clairvoyance' ; 'Invisible

Helpers' ; 'Dreams' ; 'Man Visible and Invis-

ible' (illustrated') ; 'llic Christian Creed' ;

'The Other Side of Death' : 'Some Glimpses of

Occultism' : Mabel Collins. 'Light on the Path' :

W. Scott-Eliott. 'Story of Atlantis': William
Williamson, 'The Great Law' : H. S. Olcott,

'Theosophy, Religion and Occidt Science' ; 'Old
Diary Leaves,' Vols. I., II., III.; Mrs. Cooper-
Oakley. 'Traces of a Hidden Tradition,' etc.:

C. H. Hinton, 'The Fourth Dimension' ; Lillian

Edgar, 'Elements of Theosophy.'
The materials for the above sketch have

been drawn more or less literally from the afore-

mentioned works.

A. P. W.VRRTNGTON,
Fellmv of the Theosophical Society.

Theotokos, a title given to the Virgin
Mary by a decree of the third ecumenical council,

which met at Ephesus 431 to condemn the Nes-
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torian heresy. The term means "bringing forth

God," and is intended to formulate the fact

impHed in the annunciation of the angel to

Mary "that holy thing which shall be born

of thee shall be called the son of God." Theo-

tokos (Latin, Deipara), implies that the child

of Mary was of divine nature from the moment
of his conception; that he was not born mere

man, to whom, as Nestorius taught, the divme

nature was subsequently imparted.

Thera, tha'ra or the'ra, an island in the

^gean Sea, belongm£ to the Grecian archi-

pelago, the most soutneny of the Cyclades. It

is of volcanic formation, and presents many in-

teresting phases. New islands are formed from

time to time by its volcanic action, notably the

last in 1866. Scientists have given the island

considerable attention and many observations

have been made, and records kept. The soil is

very fertile.

Theramenes, the-ram'e-nez, Athenian poli-

tician of the 5th century B.C. He first became

prominent in 411 as a member of the Council of

400, but perceiving the inevitable downfall of

that government, he joined the opposing party

and assisted in its overthrow. In 410 B.C. he

was in command of a portion of the Athenian

fleet, with which he cruised about and exacted

tribute from the neighboring islands, and later

he joined the fleet under Thrasybulus, with

whom he took part in the battle of Cyzicus.

He subsequently served with Alcibiades, par-

ticipated in the siege of Chalcedon in 408 B.C.,

and in the capture of Byzantium. After the bat-

tle of Arginusas in 406 he repaired to Athens,

and in order to exculpate himself for not saving

the crews of the ships accused his colleagues of

neglect, and through his testimony they were

sentenced to death. In 404 B.C., when Athens

was besieged by the Spartan general Lysander,

Theramenes was sent as an envoy to negotiate

terms with Sparta. He purposely remamed
on his mission for three months, during which

time Athens was reduced to dire extremity and

was forced to make peace upon such terms as to

place her at the mercy of the Lacedaemonians.

He was elected one of the Thirty Tyrants (q.v.)

after the peace, and at first heartily supported

the measures of the government. The violent

measures of Critias and his colleagues, how-
ever, induced him to form an opposing party,

which rapidly increased in strength. He was
accused by Critias of being a public enemy,

dragged to prison, and forced to drink the hem-

lock.

Therapeutae, ther-a-pu'te, a Jewish sect of

devotees of the ist century after Christ. They
withdrew into solitary places, w;here they de-

voted themselves to a life of religious contem-

plation, and to them with the Essenes the origin

of monasticism in the Christian Church has been

traced.

Therapeutics, that branch of medicine

which deals with the treatment of_ disease.

Nature cures
;
physicians treat. This is an old

dogma as true to-day as it was when uttered

over 2,000 years ago by a famous Greek physi-

cian. Scientists have termed that power of the

human body the vis medicatriv nature, by
means of which nature tends to right her own
disordered organs, and it is important to recog-

nize this all-important function of the body, and

not to interfere by overzealousness in the use of

potent agents with nature's own slowly acquired

powers of self-restoration. An innocuous and
half-hearted therapy, however, is not the logical

system, even if such reconstructive powers of

nature are granted. The modern conception of

disease does not admit of ready characterization.

In the articles on disease and pathology (q.v.)

it is attempted to define what is meant by dis-

ease, but such definitions are far from being

satisfactory because of the immense variety of

diseased conditions, their manifold causation,

and their devious progressions. In all disease

certain groups of physiological functions are

altered, and in the attempt to aid nature to bring

these disturbed physiological activities to a nor-

mal condition the chief work of the therapeutist

lies. It makes little or no difference what the

agencies may be that are used— often, as has

been said, none are necessary— yet the ideal of

the therapeutic art is to restore to normal con-

dition, as far and as quickly as possible, the dis-

turbed bodily functions. While it is true that

the physician of to-day employs many of the

agents used by physicians thousands of years

ago, there is a far greater precision and a much
more comprehensive series of ideas concerned

in their use by the well-equipped modern thera-

peutist than was possible to his early predeces-

sors. The one aim of the physician throughout

the centuries has been the alleviation of suffer-

ing and the restoration of the diseased to health

or to comfort; and notwithstanding the many
small cliques and divergences of opinion, the

progress toward scientific therapeutics has been

steady and increasingly satisfactory. At the out-

set of this summary of therapeutics it may be

well to consider for a moment the different

classes of agents at hand by the use of which,

singly or combined, the physiological functions

of the body may be modified, and thus be made
useful in the healing art.

Expressed categorically, the different thera-

peutic agents or systems are: (i) Suggestion-

therapy; (2) Dietotherapy ; (3) Physicotherapy ;

(4) Mechanotherapy; (5) Pharmacotherapy;

(6) Surgicotherapy. Each of these will be

briefly discussed.

Unquestionably the oldest and yet youngest

therapeutic agent is suggestion. The power to

heal by faith is not the special property of any

sect or class, nor the exclusive right of any sys-

tem. Belief in gods and goddesses, prayer to

idols of wood, of stone, of gossamer fiction,

faith in the doctor, belief in ourselves engen-

dered from within or from without— these are

all expressions of the great therapeutic value

for healing that resides in the influence of

mental states on bodily functions. These will

not move mountains ; they cannot cure consump-

tion ; they do not influence a broken leg, nor an

organic paralysis; but suggestion, in its various

forms, may be and is one of the strongest aids

to all therapeutic measures. Of its abuse by

designing hypnotists, blackmailers, clairvoyants,

and a motley crew of parasites, space does not

permit particularization. The human mind is

credulous— it believes what it wants or wills to

believe; and the use of suggestion in thera-

peutics is one of great power for good and for

evil.

The treatment of disease by diet constitutes

another large branch of the therapeutic art.
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Modern chemistry has resolved all foods and
drinks into their elements, and has given the

physician valuable aids in the treatment of a
large number of diseases. Many obscure dis-

orders, such as diabetes, gout, myxoedcma, obes-

ity, etc., are closely allied with certain defects in

the metabolism of certain physiological systems
of the body. Many of these are best treated by
a dietary regimen, combined, it may be, with
other means. Many of the minor disorders of

the digestive tract (see Digestion) are best

treated by regulation of the diet.

By physicotherapy is meant the use of cer-

tain physical agents such as heat, cold, light,

electricity, etc. Certain forms of application of
the agents are termed (a) hydrotherapy (q.v.),

in which heat and cold are applied by means of
water; (b) phototherapy (q.v.), in which light

is used in the treatment of disease. Sunlight,
electric light, ultra-violet rays (Finsen's light),

X-rays, radio-active substances— these all e.xert

on the tissues of the body certain influences that,

properly applied, may bring about restoration of
disordered functions, and thus aid nature in

curing disease.

Mechanotherapy is the use of mechanical
movements in treatment. Massage, vibration,

gymnastics, Swedish movements (see Swedish
Movement Cure), etc., are some of the differ-

ent forms in use. Under the name of osteopathy
(q.v.) it is attempted to elevate one of the old-

est aids to treatment, in use by the Greeks,
Chinese, etc., to the rank of an exclusive sys-

tem. Osteopathy is mechanotherapy carried to

an extreme.
Under the terms pharmacotherapy and surgi-

cotherapy are included the treatment of disease

by drugs, so-called, and by surgical means. So
far as treatment by means of drugs is con-
cerned, it is interesting to note that practically

all drugs act on the tissues of the body in some
chemical or physicochemical manner. They may
have a certain selective action on certain tis-

sues of the body. Thus the large group of the
alcohols, comprising ethers, aldehydes, chloro-

form, hypnotics— such as trional, sulplional,

veronal, urethane, and a large number of others
— have a selective action on the nervous tissues

of the brain, benumbing their activities and
causing drunkenness, or anajsthesia, or sleep, ac-
cording to the dose or other conditions. Others
act on sensory nerves, diminishing pain ; such
are cocaine, opium, antipyrine, acctanilid, phe-
nacetine, caimabis, etc. Again, otlicr remedies
act cliiefly on the intestines, giving tlie large
group of cathartics; and so the entire list of
drugs might be analyzed. Given a knowledge
of the selective or generalized action of the
drugs, the power that they may exert in correct-
ing abnormal physiological activities is solely a
matter of application, and in accordance with the
correct interpretation of the cause of the dis-

turbed functions will the therapeutic application
be of direct value or not. In other words,
drugs are nothing more than chemical agents
which may be used to modify certain physiolog-
ical activities ; if by their well-known powder in
modifying these activities other morbid activities

may be corrected, they are agents for good.
(For a consideration of surgicotherapy, see
Surgery.)

One other phase of therapeutics remains tc
be consideied. It has been pointed out that

nature has resources of her own lor overcoming
certain types of disease. Can these natural
powers be so played upon or affected as to in-

crease their operation? Along this line new
paths have been opened up since the recognitiou
of a large class of diseases known as infectious

Bacteriology (q.v.) has taught that disease
organisms (bacteria) cause the disturbance
(disease) in the body not so much by their

physical presence as by the extremely virulent:

poisons that they form. It is the struggle of
the human body to get rid both of bacteria anrf

poisons that makes the disturbance which is

called the disease. Thus the diarrhoea of
typhoid is one of nature's efforts to throw off

poisons ; the high temperature and crisis of
pneumonia (q.v.) is a supreme effort of the
body, which sometimes succumbs under it, to

deal a death-blow to the pneumococcus, the

micro-organism that causes the disease. The
high temperature in malaria (q.v.) unquestion-
ably kills off a great many of the parasites in

the blood.

But in addition to these larger and more
palpable efforts on the part of nature to over-
come the invader, a series of subtle and intri-

cate defenses are at work in the blood-serum,
some of the elements of which are known.
Thus in some diseases there is elaborated in the
blood-serum a direct chemical antidote, an anti-

toxin, to the poisons of the invading bacteria.

Such a protective power is found in diphtheria
(q.v.). (See Antito.xins.) Vaccination, the
discovery of which was almost the result of an
accident, is a form of serum-treatment. (See
Serum-Ther.jiPY.) The details of the reasons
why immunity is conferred by the modified
smallpox of the cow are not yet known, as the
true cause of smallpo.x is not indubitably proven,
but the time is not far off when the different

factors herein involved will be unearthed. A
large number of other questions are concerned in

this great question of natural and acquired im-
munity (q.v.).

Human progress has been likened to the
advance of a drunken man, and it is certain that
the ups and downs, and side-lurches, and back-
ward steps in the path of therapeutics have been
many; but withal there has been a broad blaze of
progress. That which has been tried and been
found to be true, has been grasped and has be-

come the heritage of the whole community. The
physician class have shared with the people at

large in the general movements ; there have
been many side-tracks from the broad road of
therapeutics; innumerable palhics have had their

little day or their lOO years; each in its turn
has contributed what kernel of truth it pos-
sessed to the progress of the mass.

Consult: Bernhcim. 'Suggestive Therapeu-
tics— Dietetics' ; Hutchinson-Thompson, 'Phys-
icotherapy, Mechanotherapy' ; Cohen, 'System
of Physiologic Therapeutics— Pharmacother-
apy' ; Brunton, 'The Action of Medicines' ;

Cushny, 'Pharmacology and Therapeutics';
Schmiedeberg, 'Arzneimittcllehre' ; 'Surgery' ;

Mikulicz-Bruns, edited by W._ T. Bull, 'Immu-
nity' ; Roger, 'Infectious Diseases' ; Ehrlich,
'Seitenkettetheoric' ; Vaughan and Novy, 'Cel-
lular Toxins.' Smith Ely Jelliffe,
Professor of Pharmacognosy, Columbia Uni-

versity; Instructor in Therapeutics, Columbia
University.
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There'sa, Saint. See Teresa, Saint.

Theresiopel, ter-a'ze-6-pel, or Maria-Ther-
esiopel, ma re'a-ter-a'ze-6-pel, Hungary, a
royal free town in the county of Bacs-Bodrog,

25 miles southwest of Szegedin, in a broad plain

between the Danube and the Theiss. The build-

ings worthy of notice are the churches of Saint

Theresa, church of the Franciscans, a beautiful

Greek church, town-house, etc., theatre, bar-

racks, gymnasium, and music-school. The in-

dustrial works include tanneries, linen and
leather manufactories, and dyeworks. Wheat,
tobacco, wine, and fruits are grown and cattle-

raising is important. There is a brisk trade in

horses, cattle, sheep, hides, and wool. There is

a fashionable watering-place in the vicinity.

Pop. (igoo) 82,122.

The'riac, or Theri'aca, a compound said
to have been first prepared by Andromachus of
Crete, who was physician to the emperor Nero.
It was supposed to be an antidote to poison, and
continued in use throughout the Middle Ages.
As prepared in Venice and other places it was
a compound of 64 drugs, pulverized and reduced
by means of honey to an electuary.

The"riodon'tia, an order of the Thero-
vwrpha (q.v.), containing a group of early genera
of large carnivorous reptiles, in which, among
other strong characteristics, the teeth are differ-

entiated into incisors, canines, and molars. They
must have been ferocious beasts of prey.

Thermae, ther'me (from the Greek thermal,
signifying originally warm or hot springs), prop-
erly warm baths, but also applied generally to

the baths of the ancients. During the Roman
Empire the buildings for this purpose were con-
structed with great splendor, and adorned with
paintings, statuary, libraries, gymnasium, and
public walks. The baths of Nero, Titus, Cara-
calla, and Diocletian at Rome were distinguished
for the magnificence and luxury displayed in

their construction. See Bath and Bathing.
Thermic Fever. See Sunstroke.

Thermidor, ther-mi-dor' (Fr. ter-me-dor),
the 1 1 til month of the year in the calendar of the
first French republic. It commenced on ig

July, and ended on 17 August. See Calendar.

Ther'mit, a name given by Goldschmitt to
a mi.xture of fine aluminium filings or powder
and iron o.xide. When this mixture is ignited

by some suitable means the aluminium unites vig-

orously with the oxygen of the iron oxide, form-
ing a very pure variety of steel and a slag con-
sisting mostly of aluminium oxide. This union
of finely divided aluminium with oxygen gives
use to a very intense heat, 3,000° C. Besides the
ordinary thermit (iron oxide and aluminium
filings) other mixtures may be prepared from
aluminium and the oxides of nickel, cobalt,
chromium, manganese, etc. When these are
ignited in a properly prepared crucible violent
reaction takes place, the oxygen of the oxide
being taken up by the aluminium, leaving a very
pure metal, nickel, cobalt, etc. This process is

now much used to get metals from those oxides
that heretofore have resisted all ordinary meth-
ods of reduction. When ordinary thermit is

ignited the temperature produced is so high that
the iron and the slag are left in a molten and
highly heated condition. If this iron is allowed
to flow on to another piece of iron or steel it

will heat it enough to soften it and the whole

will harden to a homogeneous mass. In this

way it can be used to replace broken parts of
machinery, to mend broken or cracked propeller
shafts, to weld together railroad rails so as to

form one continuous rail, etc. Some of the
important features in this process are its cheap-
ness, ease of execution, and the fact that ma-
chinery, etc., can be repaired in position. The
method is to surround the part to be repaired
with an ordinary mold box ; a magnesia-lined
crucible with a plug in the bottom is placed over
the opening ; the thermit is placed in the crucible,

ignited, and as soon as the violent reaction has
subsided the plug is pulled and the white hot
metal allowed to flow into the mold. Iron tubes
can be welded together by placing the ends in a
mold and allowing the thermit product to flow
in in such a way that the liquid slag first comes
in contact with the tubes. The slag forms a
protective covering which prevents the hot iron
from uniting with them, though it does allow the
tube ends to become hot enough to unite as one
piece.

Ther'mo Barom'eter. See Thermometer.

Thermo-Chemistry, or Thermal Chemis-
try, that branch of physical chemistry which
deals with the thermal changes which occur
when chemical reactions take place, or when a
body or a system (such as a solution) undergoes
certain kinds of physical change. Its precise

limits are not easy to define, since the subject
merges into ordinary chemistry on the one hand,
and into thermodynamics on the other. Any
chemical operation can be considered from two
points of view, according as we are interested

in the modification that it produces in the nature
of the substances that are involved, or in the

quantity of energy which is absorbed, liberated,

or otherwise transformed at the same time. It

is the province of thermo-chemistry to investi-

gate the transformations of energy that occur
in such cases. The complete discussion of the

energy-transformations that accompany a given
chemical change should include the considera-
tion of every type or form of energy which may
be present ; but the investigations which have
hitherto been made have related chiefly to the
quantities of heat which are liberated or ab-
sorbed, and it is to this circumstance that the
science owes its present name, "thermo-chemis-
try."

The quantity of heat that is liberated or ab-
sorbed during a proposed chemical reaction can
be determined by causing the given reaction to

take place in the interior of a calorimeter. The
particular form of calorimeter that is to be used
will naturally depend to a considerable extent
upon the nature of the reaction that is to be
studied. If the problem consists in the deter-

mination of the quantity of heat that is liber-

ated when two given liquids are mixed, the

calorimeter commonly consists of a platinum
vessel, capable of containing from 500 to 1,000

cubic centimetres, placed inside of another ves-

sel of silver ; the space between the two vessels

being filled with water. The liquids that are to

be e.xamined are brought to the same tempera-
ture as nearly as possible, and are then mixed
in the platinum vessel. The rise of temperature
of the calorimeter being noted, and the masses
and specific heats of the various parts of the
calorimeter (and its contents) being determined
by separate experiments, we are then in position
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to calculate the quantity of heat energy liber-

ated by the reaction. For detailed information

with regard to the various kinds of calorimeters

that are used, and for a discussion of the sources

of error to which such instruments are liable,

reference must be made to extended works upon
heat and therino-chemistry. (See the refer-

ences at the end of this article.)

In tbermo-chemical work, tlie unit of mass
is almost invariably the gram ; and the gram
is always understood, when no other unit

is specitically mentioned. The unit of heat

is also understood to be the calorie, which, for

tbermo-chemical purposes, is defined as the

quantity of heat required to raise the tempera-
ture of one gram of water by one centigrade

degree, when the temperature of the water is in

the vicinity of i8° or 20° C. The notation that

is employed in expressing the results of a

tbermo-chemical experiment upon the heat that

is developed by a given chemical reaction is sim-
ple. The formulasof the substances that react are

written within square brackets, and separated

by a comma or a colon ; it being understood

that the number of grams that are present

of any one substance is equal to the mole-

cular weight of that substance. A sign of equal-

ity is written after the bracketed formulas, and
on the right hand side of this sign the number
of calories of heat generated or absorbed by the

reaction is written ; a positive sign being affixed

(or suffixed) when heat is evolved, and a nega-

tive sign when it is absorbed. The indices that

are attached to the symbols of the various ele-

inents are written aboz'e those symbols, instead

of below. For example,
[H=,0]= + 68,360

signifies that when two grams of hydrogen
and 16 grams of oxygen, both at about 18°

C. and under ordinary atmospheric pressure,

combine to produce 18 grams of water
(also at 18° C), the quantity of heat that is

evolved is sufficient to raise the temperature of

68,360 grains of water by one centigrade de-

gree ; the temperature of the water being about
18° C. When a compound is broken up into its

constituent parts, the bracketed formulae are

preceded by a negative sign. Thus the expres-

sion
— [H,CI] =— 22,000

signifies that when, by any means, 36.5 grams
of hydrochloric acid are decomposed so as to

set free I gram of hydrogen and 35.5 grams of

chlorine, the change is accompanied by the ab-

sorption of a quantity of heat that would be
sufficient to raise the temperature of 22,000
grams of water by 1° C.

The "heat of formation^' of a substance is

the quantity of heat given out when the sub-
stance is formed from its constituents ; it being
taken as negative when the formation of the

substance is accompanied by the absorption of
heat. In general, any given substance may be
prepared in various ways, from different mate-
rials or constituents ; and in such cases the heat
of formation will be different, according to the

particular substances that arc regarded as con-
stituents. For example, sulphuric acid might be
prepared from sulphur, oxygen and water, ac-

cording to the equation
S + 30 + H:0= H-S0„

or from sulphur dioxid, oxygen and water, ac-

cording to the formula
SO. + O + H,0= H.SO,,

or from sulphur trioxid and water, according to

the equation
S03 + H:0 = H=S0.;

and the heat formation will be different in these

several cases, if we regard the iinmediate mate-
rials from which the acid is prepared as the

"constituents" of the acid. But if the acid is

prenared from the elements sulphur, hydrogen
and o.xygen (all three being taken in certain

standard initial physical states in each instance),

then the heat of formation will be sensibly the

same, whether these elements combine directly

to form the acid, or whether the oxids of sul-

phur and hydrogen are first produced, and these

subsequently combine to form the acid. In fact,

the principle of the conservation of energy (see

Energy) shows that when a body or a system

of bodies passes through a succession of

changes, either physical or chemical in nature,

so as to pass from one given initial state to

another given final state, the total change in the

internal energy of the body or system is identi-

cally the same, whatever the nature of the trans-

formations may be, by which the change is ef-

fected. Hence it follows that whenever the heat

that is emitted or absorbed in the course of a

reaction represents nothing but the decrease or

increase in the internal energy of the system,

the total quantity of beat that is emitted or ab-

sorbed will be entirely independent of the way
in which the transformation takes place. If,

however, the system performs external mechan-
ical work in passing from its initial state to its

final state, the heat energy that is actually given
off will be less than that corresponding to the

change in the internal energy by the amount
which is expended in performing the external

work. In many of the reactions that are consid-

ered in thermo-chemistry, the external work
that is performed is too small to be of any ma-
terial significance, and in these cases the heat

energy that is emitted or absorbed in the pas-

sage from one state to another may be logically

regarded as independent of the kind of trans-

formation that the transition involves. In some
cases, however, and particularly when the sys-

tems under consideration are partly or wholly
gaseous, the e-xternal work that is performed is

great enough to require serious consideration,

and in order to obtain accurate results, this

work must be estimated and allowed for.

The application of the principle of the con-

servation of energy to the determination of the

heat of formation of a substance, when that heat

cannot be directly observed, may be illustrated

by the case of phosphorus. We have, when or-

dinary phosphorus is burned to the pentoxid,

[P^,0''] = + 369.100;
which signifies that when 62 grams of or-

dinary phosphorus (the atomic weight of that

element being 31) are burned to pento.xid,

369,100 calories of heat are emitted. A similar

experiment with amorphous phosphorus gives

the corresponding relation
[pi;0^] =-1-326,800.

Evidently the internal energy of the amorphous
variety is less than that of the ordinary variety,

since when both are converted into the same
thing, the amorphous phosphorus gives out sen-

sibly less heat. The difference of the foregoing
numbers is 42,300; and dividing this by 2 (since

the foregoing numbers apply to 62 grams ot

the phosphorus), we reach the final conclusion

that when 31 grams of ordinary phosphorus
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are converted into the same mass of amorphous
phosphorus, the conversion is attended by the
emission of 21,150 calories of heat. Similar ex-
periments have been performed in great number
upon compounds that are isomeric with one
another; and yet the data that are available do
not warrant any but the broadest generaliza-

tions. It appears, for example, that the internal

energy of a compound that admits of isomeric
modifications depends (i) upon the symmetry
of structure of the molecule, (2) upon the na-
tures of the atoms which are directly joined in

the molecule, and (3) upon whether or not each
molecule in the compound exhibits its maximum
valency toward the molecules of other kinds
with which it may be associated. Thomsen en-
deavored to discover, by thermo-chemical meth-
ods, whether a single bond between two adjacent
carbon atoms is stronger or weaker than a
double or triple bond. His methods and con-
clusions are perhaps not absolutely beyond crit-

icism, but he was led to believe, from his experi-
ments, that a triple bond between two adjacent
carbon atoms constitutes a much weaker con-
nection than either the single or the double
bond.

The methods of thermo-chemistry have been
applied extensively to the investigation of prob-
lems in the theory of solutions, to the study of
the affinity between acids and bases, and to the
elucidation of many of the difficult points of
physical chemistry. These applications, how-
ever, assume a knowledge not only of experi-
mental and theoretical physics and chemistry,
but also, and more particularly, a sound under-
standing of thermodynamics.

Consult: Muir and Wilson, 'Elements of
Thermal Chemistry' ; Thomsen, 'Thermochem-
ische Untersuchungen* ; Naumann, 'Thermo-
chemie' ; Planck, 'Grundriss der allgemeinen
Thermochemie.> a, d. Risteen, Ph.D.,

Editorial Staff, 'Encyclopedia Americana?

Ther"mo-dynam'ic Engine, a name ap-
plied to any form of steam-engine and gas-
engine.

Ther"inodynam'ics, or The Mechanical
Theory of Heat, that branch of phys-
ical science which treats of the relation of heat
energy to energy of other kinds, and particu-

larly of the convertibility of heat energy into

mechanical energy, and the converse. In order
to discuss, quantitatively, the conversion of one
kind of energy into another kind, we must first

have a definite method of measuring each of
them. Mechanical energy (see Energy) is

measured by determining the amount of work
that a given quantity of it can perform ; the
customary unit employed for this purpose being
the "foot pound" or the "metre-kilogram" in

engineering practice, and the "erg" in scientific

work ; the "erg* being defined as the quantity
of work done in overcoming a resistance of one
dyne, through a distance of one centimetre.
The unit employed in the measurement of heat
is almost universally the quantity of heat re-

quired to raise the temperature of some definite

mass of water through one de.gree, on some
stated part of the thermometric scale. The
ordinary "British thermal unit," which is used
in engineering practice in English-speaking
countries, is the quantity of heat required to
raise the temperature of one pound of water by
one Fahrenheit degree ; and in countries that

use the metric system, the engineering unit is

the quantity of heat required to raise the tem-
perature of one kilogram of water through
one centigrade degree. As the specific heat

(q.v.) of water varies slightly at different tem-
peratures, these definitions are not absolutely

definite, unless the part of the thermometric
scale at which the experiment is to be per-

formed is specified. Unfortunately there is no
general agreement among engineers on this

point; and for most purposes in practical engi-

neering, it is customary to ignore the slight

variation in the specific heat of water, and to

consider the foregoing definitions to be suf-

ficiently precise as they stand. For scientific

purposes, where the greatest possible accuracy
is required, this course is not permissible, and
it becomes necessary to specify the particular

degree through which the temperature of the

water is to be raised. Even here there is no
definitely established convention ; but there ap-

pears to be a growing tendency to adopt the

degree that extends from 14.5° C. to 15.5° C.

In scientific work, too, it is customary to define

the thermal unit in terms of a gram of water,

instead of a kilogram ; and the scientific heat

unit (which is called the "small calorie," to dis-

tinguish it from the "greater calorie" that is

used in engineering), may be defined as the

quantity of heat required to raise the tempera-
ture of one gram of water from 14.5° C. to

15-5° C.

The science of thermodynamics is founded
upon two general, fundamental laws, which, so

far as we are aware, are absolutely rigorous,

and which are respectively known as the "first*

and "second" laws. These we shall consider in

order.

The "first law of thermodynamics" is noth-
ing but a special application of the general
principle of the conservation of energy. (See
Energy.) It states that whenever heat energy
is converted into mechanical energy (or the

reverse), then for each unit of one kind of

energy that disappears, there is always a per-

fectly definite and constant quantity of energy
of tiie other kind which appears. Mayer and
Joule discovered this fact independently, about
the year 1840. There has been, in the past,

some considerable controversy as to the credit

that should be assigned to these respective in-

vestigators. We cannot enter into this discus-

sion, but the reader who desires to follow it

up will find an admirable and very fair state-

ment of the facts of the case in two papers on
the Copley medalists of 1870 and 1871, in Tyn-
dall's 'Fragments of Science.' Joule did a
vast amount of experimental work for the pur-

pose of determining the exact value of the

"mechanical equivalent of heat," as the constant

is called, which expresses the number of units

of mechanical energy that are equivalent to one
unit of heat ; and in the course of his labors

he tried many different experimental methods.
(See 'The Scientific Papers of James Prescott

Joule.') His best known method consistedin
stirring a known mass of water, and measuring
the rise in temperature so produced, as well as

the quantity of mechanical work expended in the
stirring. He thus ascertained that the tempera-
ture of one pound of water is raised by one
Fahrenheit degree, by the expenditure of 773
foot-pounds of mechanical energy. This constant,

which is known as "Joule's equivalent" and is
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denoted by the symbol I, has played an all-

important part in engineering and scientitic

work for more than half a century. A better

value of it was obtained by Rowland in 1879
(see 'The Physical Papers of Henry Augustus
Rowland'); but the prestige of Joule was so

great that the superiority of Rowland's work
was not generally recognized for many years.

Rowland's method was similar to that of Joule,

but he worked with far better apparatus, and
took advantage of the advances that had been
made since Joule's work was done, both in

calorimetry and in thermometry. It was in the
course of this work that Rowland made the
discovery that when temperature is defined in

accordance with the scale of the normal, con-
stant-volume air thermometer, the spc-citic heat

of water has a minimum value at a httle above
30° C,— a discovery which implies a high de-

gree of precision in the experimental methods
employed, and which has been abundantly veri-

fied by later investigators. Rowland's value of

the mechanical equivalent of heat may be
stated as follows : Taking as the unit of heat
the quantity of heat required to raise the

temperature of one kilogram of water from
14.5° C. to 15.5° C, the mechanical equivalent
is 427.4 kilogram-metres, in the latitude of
Baltimore. If the unit of heat is the quantity

of heat required to raise the temperature of a

pound of water from 59" F. to 60 R, then the

mechanical equivalent is 779-0 foot-pounds. If

the unit of heat is the quantity of heat re-

quired to raise the temperature of one gram of

water from 14.5° C. to 15.5° C, then the me-
chanical equivalent is 41,890,000 ergs. Nu-
merous other experimenters have made deter-

minations of the mechanical equivalent, both by
the method follow-ed by Joule and Rowland,
and by other methods. Prominent among
these is Griffiths, who heated the water in his

calorimeter mainly by means of a known elec-

trical current, traversing a known resistance,

and hence giving out a known quantity of heat.

Taking as a unit of heat the quantity of heat

required to raise the temperature of a kilo-

gram of water from i4-5°. C. to 15.5° C,
Griffiths found the mechanical equivalent to

be 427.45 kilogram-metres in the latitude of

Greenwich. Rowland's value, when expressed

in these same units and corrected to the lati-

tude of Greenwich, is 427.O. (For further de-

tails concerning the experimental determination

of the mechanical equivalent, consult Preston,

Theory of Heat' ; and for numerous interest-

ing illustrations of the first law of thermody-
namics, consult Tyndall, <Heat a Mode of Mo-
tion.')

The "second law of thermodynamics'' is

hard to explain in a limited space, or without
the use of the higher mathematics ; and, as

Rankine remarked, its exposition has been
much neglected by the writers of popular works,
so that "the consequence is that most of those
who depend altogether on such works for their

scientific information remain in ignorance, not

only of the second law-, but of the fact that

there is a second law ; and knowing the first

law only, imagine that they know the whole
principles of thermodynamics." In its simplest
form, the "second law" merely states that heat
always tends to pass from a hotter body to a
colder one. This fact is obvious enough in its

simpler manifestations; for every housewife
knows that to make the kettle boil she must put

it on the stove, and not in the refrigerator. It

is not so evident, however, that there are no
conditions whatever under which heat will pass
of its own natural tendency fron^j a lower tem-
perature to a higher one. It is not evident at

first thought, for example, that we cannot make
a burning glass big enough to give a tempera-
ture, at its focus, which shall be higher than
the temperature of the sun

;
yet we cannot do

so, if the second law of thermodynamics is

true, for the heat at the focus of the glass cer-

tainly comes from the sun, and if that focus

were hotter than the sun, we should have a
case in which heat is passing by its own nat-

ural radiative tendency from a cooler body
(the sun) to a hotter one (the focus of the

glass). The second law was first proposed, as

a broad principle of nature, by Clausius ; and
although numerous distinguished mathema-
ticians and physicists have questioned its valid-

ity from time to time, it is now recognized as a

great, universal truth, applicable to all classes

of phenomena, without exception. It is indeed

true that heat can be abstracted from a body
and made to pass into a warmer one, and this

is actually done on a commercial scale in cold

storage plants, and in the manufacture of arti-

ficial ice ; but the point is that this feat cannot

be accomplished without the expenditure of en-

ergy. We are to think of heat, in its tendency

to pass from a higher temperature to a lower
one, in much the same way as we think of

water tending to run down hill. Water will

not run up hill of its own accord, but it may be
forced to pass from a lower level to a higher
one, by the expenditure of energy upon a pump
or other equivalent device. The correctness of

Clausius' hypothesis with regard to heat is

substantiated by the fact that no case has yet

been discovered in which it is demonstrably
violated. On the other hand, many previously
unknown phenomena of nature have been pre-

dicted by its aid, and in every instance subse-

quent experiment has borne out the prediction

in every respect. (For a short account of some
of the better known objections that have been
urged against the soundness of the "second
law," consult the latter portion of Browne's
translation of Clausius's "Mechanical Theory of

Heat'.)
In studying the

_
transformation of heat-

energy into mechanical energy (or the re-

verse), it is customary to think of the conversion
as being performed by a suitable type of heat-

engine ; for this conception helps to make the

problem definite, so that the mind can readily

grasp the principles involved. The imaginary
engine is usually conceived to be perfect in

construction, so as to run without friction and
without losses by radiation or conduction. In
fact, the material of which the engine is com-
posed is assumed to be incapable of absorbing
any heat at all. Some of its parts may, how-
ever, be assumed to be perfectly transparent to

heat, and others to be absolutely opaque to it

;

and we may make such other extravagant as-

sumptions as may be convenient for the discus-

sion of the problem in hand, the only office of
the imaginary engine being to assist the mind
in the presentation and discussion of the es-

sential facts, "'hatever those may be. These
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fictive engines are usually assumed, further-

more, to be "perfectly reversible," so that when,

by the expenditure of mechanical power, they

are forced to run backwards, all of the normal
operations of the engine take place precisely as

before, but in a contrary sense. _If,_ for exam-
ple, the engine, at some instant in its forward

motion, absorbed a quantity Q of heat from an

outside body whose temperature was T, then

when the engine reaches the corresponding

state in its reversi;d motion, it must give oiit

this same quantity, Q, of heat, and must give it

out again to the same body from which it

originally abstracted it, and at the same tem-

perature, T. An engine which fulfils all of

these various conditions is called a "perfectly

reversible engine" ; or, more briefly, an "ideal

engine."

Canwt's Theorem.— In 1824 Carnot gave a

remarkable theorem (see his 'Reflections on the

Motive Power of Heat,' Thurston's transla-

tion), which may be stated in the following

language: Of all the possible kinds of heaten-
gine, which run by converting heat-energy into

mechanical energy, and which take in their

heat all at one given temperature and give out

all that they do give out (if any) at another

given temperature, there is none that is more
efficient than the ideal, reversible engine;

"efficiency" being defined as the fraction of the

absorbed heat-energy that is converted into

mechanical work. This theorem is of exceeding
importance, as it holds true not onIy_ for the

untold thousands of kinds of ideal engines that

we might be able to think of at the present

time, but also for any others that may depend
upon principles of nature as yet undiscovered

;

always supposing that the two fundamental
laws of thermodynamics, as stated above, are

true. In Carnot's time, heat was believed to be

a sub.stance ; and Carnot's proof of his theorem
is based upon this view. After the newer con-

ception of heat had been attained, however,
Clausius proved that Carnot's theorem is capable

of equally sound demonstration in accordance
with the two thermodynamical laws now ad-

mitted. The proof is as follows : Let us assume
that the theorem is false, and that there is some
other engine, which we will designate as B,

which is more efficient than some particular ideal

reversible engine, A, which rims between the

same two temperature limits. Let Ti be the

temperature at which both engines take in their

heat, and let T: be the temperature at which each

rejects such heat (if any) as it does not trans-

form into work. Let Hi and Hj, respectively, be

the quantities of heat taken in and rejected, dur-

ing a given time, by the reversible engine, A, and

let H'l and H'2 be the quantities taken in and

rejected, respectively, by the other engine_ B.

The quantities of heat that are transformed into

work by A and B, respectively, are then

(Hi— H2) and (H'l— H':) : and the efficiencies

are respectively (Hi— H2)/Hi and (H'l—
H'.)/H',. The condition that we are assuming,

in violation of the theorem, is that the efficiency

of the engine B is greater than that of A ; that is,

(H'l— H'O/H'i >(H,— H:)/!!,; or, what is

the same thing, H,(H'.— H'2)> H',(H,— HO.
Now suppose that the two engines are coupled

together so that the engine B runs forward, and

drives the reversible engine. A, backward. Then

A, owing to its reversibility, for every

(Hi— H:) units of mechanical work that it

absorbs, takes in Hi units of heat at the tem-

perature T:, and rejects Hi units of heat at the

higher temperature, T, ; while the other engine,

B, for every (H'l— H':) units of mechanical

work that it performs, takes in H'l units of heat

at the higher temperature, Ti, and rejects H'= at

the lower temperature, T2. Now in the case

supposed, where one of the engines drives the

other one backward, the mechanical energy de-

veloped by the engine B is entirely absorbed by

the reversed engine, A. Hence we have

(H'l— H'2) = (Hi— H:) : and this equation,

taken in connection with the foregoing inequality,

gives Hi >H'i. That is. the heat delivered by

the doubled engine to the source whose tem-

perature is Ti, is greater than the heat that is

being withdrawn from that source; so that if we
regard the doubled engine as a single machine,

we have a case in which heat is passing, by its

own natural tendency and without external com-

pulsion, from a temperature T: to a higher tem-

perature, Ti. But this is contrary to the second

law of thermodynamics ; and hence if that law

is sound, it must be that no such engine as B
exists. In other words, there is no engine which

takes its heat all at a temperature Ti, and rejects

what it does reject at a lower temperature T2,

which has a higher efficiency than the ideal re-

versible engine running between these same

temperature limits. It will be observed that in

case both of the engines are reversible, the fore-

going proof can easily be made to show that

neither one is more efficient than the other one.

It follows, therefore, that all ideal reversible

engines which take in no heat except at Ti, and

reject none except at T2, have the same identical

efficiency; and this efficiency can therefore de-

pend upon nothing but the two temperatures

Ti and T2. In the language of mathematics, the

efficiency of an ideal reversible engine which

runs as here described is a "function" of the

temperatures at which heat is absorbed and re-

jected, and of nothing else. In the foregoing

demonstration it was assumed that all of the

heat taken in by the engine B is either trans-

formed into mechanical energy or rejected at

the temperature T2. If the engine B is of such a

kind that this condition is not fulfilled, by rea-

son of the engine losing some of its heat at tem-

peratures intermediate to Ti and Ts (or by

reason of any other imperfection in design or

construction), then the theorem is still true;

for the assumption that we have made above is

the least favorable to the demonstration.
_

Absolute Temperature.— Let us consider an

ideal, reversible engine, which in each unit of

time takes in Hi units of heat at the temperature

Ti and rejects H2 units of heat at the tempera-

ture T-. Then the efficiency of the engine is

(Hi— H:)/Hi; and this (as we have seen)

must be equal to some function of Ti and T
It w'ill be more convenient, however, to write the

efficiency in the form I— (H2/H,); which is

obviously permissible. Since this is a function

of the two temperatures, so also is Hi / H2 ;
and

we may write H,/H2= /(T„ T2). Now H2,

being the heat rejected by the given engine at

the temperature T2, may be used again in a

second ideal reversible engine, which we may
assume to take its heat at T2, and to reject what

it does reject (if any) at some still lower tem-
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perature, Ts- The second engine, considered
separately, would give a second equation entirely

analogous to the one already written ; and we
should have H;/H3 = / (T2, 'l\). But we might
consider the two engines, coupled together, to

constitute a single ideal reversible engine, taking
in a quantity Hi of heat at Ti, and rejecting a
quantity Hs at the temperature T3. Froin this

point of view we could write Hi/H3 =
/(T,, T,). But if we multiply H./Hs by
H2/H3, we obtain H1/H3; and hence we see

that the function f must be of such a nature that

we have the identical relation

^(T.,TO./(T„T3)=^(T,,T.O,
whatever the values of Ti, T: and T,i. Exam-
ination of this equation will show that the dis-

appearance of T: by the multiplication of the

two terms in the first member involves that the

function / shall be of the form
f{T„ T.)=F(TO/F(T:).

Hence we have the general relation

H./H:= F(T.)/F(T:);
Hi and H2 being, respectively, the quantities of

heat absorbed and emitted by any ideal re-

versible engine, at the temperatures Ti and T=;

the engine being supposed to absorb no heat

except at Ti, and to reject none except at T2.

The algebraic form of the function F (T) will

depend, evidently, upon the kind of thermome-
ter that is used in defining the temperature T

;

but whatever the form of the function may be,

its numerical value will always be the same for

any fixed temperature, no matter what the na-

ture of the thermometric scale may be, from
which it is obtained. This follows from the

fact that the last equation above must always
hold true, and Hi and H; are not dependent in

any way upon any thermometric scale. The
independence of the numerical value of F(T)
of all arbitrary thermometric scales suggested
to Lord Kelvin the possibility of computing the

numerical values of the function, and basing
upon these values a new thermometric scale,

which he called the "absolute scale," since its

readings would be "absolute," in the sense of
being independent of the properties of any par-
ticular kind of matter. Prcliminai"y investiga-
tions of the quantities of heat absorbed and
rejected by an ideal reversible engine in which
the work is performed by the expansion of air

indicated that the numerical values of the func-
tion F(T) can be expressed in the form F(T) =
T -f C + A-, when T is the temperature accord-
ing to the normal, constant-volume air ther-
mometer (see Thermometry)

; C being a con-
stant, and .V a small variable term, whose value,
between the freezing and boiling points of water,
never exceeds a very small fraction of a degree.
For the details of the method by which tlie nu-
merical values of the function F(T) are
evaluated, reference must be made to special
works on thermodynamics, and to papers on the
subject of absolute temperature. (See, for ex-
ample. Lord Kelvin's article on Heat, in the
'Encyclopedia Britannica.') It is sufficient,

here, to say that by the application of the two
fundamental principles of thermodynamics to the
phenomena that occur when a mass of gas
changes its state by an infinitesimal amount, it is

possible to deduce a differential equation which,
when integrated for the conditions that prevail

in a constant-volume thermometer filled with
tlie kind of gas under consideration, will give a

finite relation between the scale of the gas ther-

mometer and the "absolute scale.'* One of the

most important terms in this difTerential equa-
tion relates to the change of internal energy
experienced by a gas when the volume of the
gas changes while the temperature remains con-
stant. In order to evaluate this term, special

experiments are riecessary, in which the gas is

caused to change its volume, wliile the tempera-
ture is constant. Joule and Kelvin were the
first to devise an experiment capable of yielding

accurate results of this character, and the work
that they did along these lines some 40 years
ago has never yet been verified or repeated,
although it constitutes the basis of all that we
know, to-day, about the numerical corrections

that must be applied to the readings of a gas
thermometer, in order to reduce those readings
to the absolute scale. In their experiments, the

gas was caused to expand through a porous
plug, and the quantity of energy that must be
added to it in order to prevent any change of
temperature by this "free expansion* was de-

termined by calculation. It is impossible to

enter, in this place, upon the details of their

work; but the writer of the present article has

made a careful examination of the data given

by Joule and Kelvin, and he finds that when the

temperature is measured by the normal constant-

volume hydrogen or nitrogen thermometer, in

which the pressure at the freezing point of

water is that due to one metre of mercury, and
which is graduated according to the centigrade

scale so as to read 0° at the freezing point of

water and 100° at the boiling point, (l) there

must be a constant term of 273.10° added to the

reading of the thermometer in order to obtain

the reading of the instrument on the absolute

scale, and also (2) a small variable term, whose
values are given in the second and third columns
of the accompanying table.

Temperature by Gas
Thermometer

Variable part of the
correction to reduce to the

absolute scale

Nitrogen
thermometer

o" C
10**

. .

20° ..

30° . .

40° ..

50° ..

60° ..

70° ..

80° ..

90° ..

100' ..

— 0.003— 0.006— 0.007— 0.008— 0.008— 0.007— 0.006— 0.004— 0.002
0.000

Hydrogen
thermometer

0.000"
+ 0.006
4- 0.006
-j- 0.007
-|- 0.004

0.000— 0.003— 0.006— o.o'j7
•— 0.005

0.000

The corrections here given are different from
those usually quoted, but it is believed that they
are more accurate. In the case of the hydrogen
thermometer, it will be observed that from 0° C.

to 50° C. the corrections are positive, while from
50° C. to 100° C. they are negative. However
improbable this change of sign may appear, it is

certain that the differences between the readings
of the hydrogen and nitrogen thermometers, as

deduced from the corrections here given, corre-
spond very faithfully with the actual differences

as observed at the International Bureau of
Weights and Measures, at Paris. Owing to the
smallness of the variable part of the correction,

it is usual, in. writings upon engineering topics.
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and upon thermodynamics generally, to take note

only of the large constant term that is to be

added, and to treat absolute temperature as

though it were identical with the temperature
as read from a constant-volume gas thermometer,
save for the addition of the constant, 273.10° C.

In other words, if t is the absolute temperature
corresponding to a given reading T on the scale

of a gas thermometer, it is customary to assume
that *= T + 273.10°, if the thermometer is grad-
uated on the centigrade plan, or /= T + 459.58°,

if the graduation is according to Fahrenheit.
Students of thermodynamics are often greatly

confused by the introduction of the idea of
"entropy"; and while this subject requires the
higher mathematics for its adequate discussion,
a few words may be given to it here. When a
body whose state at any given instant is com-
pletely defined by two independent variables, un-
dergoes any infinitesimal but reversible change
on account of corresponding infinitesimal changes
in the two defining variables, it will, in general,
absorb or reject a certain infinitesimal amount
of heat ; and it is easy to form a differential

equation of the first order and degree, which
will express the quantity of heat that is ab-
sorbed ; the expression being taken negative, if

there is rejection of heat instead of absorption.
We know, from the theory of differential equa-
tions, that the equation so formed can always
be multiplied by some factor (the "integrating
factor") which shall cause it to become an exact
differential of some function of the variables
whose differentials it contains; but, so far as
pure mathematics is concerned, it is impossible
to say, in advance, what that integrating factor
will be, or what the nature of the function may
prove to be, of which the modified expression is

the exact differential. By the aid of the second
law of thermodynamics, however, it may be
shown that the reciprocal of the absolute tem-
perature at which the infinitesimal transforma-
tion takes place is always an integrating factor

of the differential equation in question. In
other words, having written the differential ex-

pression for the quantity of heat absorbed by the

body, we know that we only have to divide it

by the absolute temperature of the body, in order

to cause it to become the exact differential of

some function of the variables. The function

whose existence is thus indicated is called the

"entropy" of the body, and in the study of ther-

modynamics this function is a very convenient

thing, because its introduction simplifies the

treatment of many problems. The main difliculty

that students experience in connection with it,

is the difficulty of assigning to_ "entropy" any
precise physical significance. It is probably bet-

ter not to try to give any physical interpretation

of this sort; for it is sufficient for all purposes

to merely recognize the existence of the function,

the very fact of its existence suggesting certain

mathematical transformations which are exceed-

ingly useful. The suggestion has sometimes
been made, that it may prove to be possible to

devise an instrument which shall enable us to

measure the value of the entropy of a body di-

rectly, just as a thermometer measures the value

of a temperature. If this could be done, the

imagination of the student of thermodynamics
would doubtless be greatly assisted ; but it does

not appear that the hope of discovering an in-

strument of this sort is at all well founded.

In studying the thermodynamic behavior of a

body, the state of the body is defined by giving

as many of its measureable attributes as may
be necessary in order to fix the condition of the

body absolutely. These measureable attributes

are represented by letters, and are taken as in-

dependent variables. Then, by treating these

independent variables by known mathematical

methods, we can deduce certain conclusions with

regard to the behavior of the body itself. The-
oretically, there is no reason why the number
of independent variables may not be as great

as we please ; but in all of the more important

applications of thermodynamics it is found to be

sufficient to take two independent variables.

In the case of a gas, for example, it is usually

sufficient to take two such variables, provided the

gas is in a quiescent condition, and homogeneous
throughout. When the possibility of internal

motions is admitted, and the gas differs in com-
position or in otlier respects in its different

parts, it is necessary to take more than two
variables; but these cases will not be considered
in the present article. Some latitude is permissi-
ble as to the variables that are selected for rep-
resenting the state of the gas, but for the present
we shall consider the state of the gas as being
thoroughly defined when we know the pressure,
P, that it exerts upon each imit of area of the
wall of its containing vessel, and also the vol-
ume, V, occupied by each unit of its mass.
Other attributes of the gas may indeed vary, as
well as P and V; but if P and V are really suffi-

cient to define the state of the gas completely,
then these other attributes that are capable of
variation at the same time must all be expressi-
ble as functions of the two variables P and V.
The temperature of the gas is one of the most
notable physical attributes which is capable of
variation; and it follows that there must be a re-

lation connecting the temperature, T, with the
variables P and V. This equation, which is

called the "characteristic equation," or sometimes
the "elastic equation," may be written, tenta-

tively, in the general form T= F(P, V). While
we know that an equation of this nature must
exist, we do not know the exact form of the

function F for any actual substance. For gases,

however, we know its approximate form,

throughout certain ranges of the variables P and
V. Robert Boyle showed that so long as the

temperature of the gas is kept constant, and the

gas is not too highly compressed nor too near

to its point of liquefaction, the volume varies

very nearly as the reciprocal of the pressure;

and Charles discovered (to express it in modern
language) that so long as the pressure upon the

gas remains constant, the volume is nearly pro-

portional to the absolute temperature. Taking
these two laws into account, it is evident that

the form of the function F must be such that, for

such values of the variables P and V as prevail

under the conditions in which the laws of Boyle

and Charles are nearly true, we must have
RT

T= /oPV, or P =
;

V
T being the absolute temperature, and k and R
being constants whose values are to be deter-

mined by experiment. For many practical pur-

poses, this relation between P, V and T is suffi-

ciently exact. When the gas is highly

compressed, however, or when it is near to the
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point of liquefaction, it is found to depart very

materially from the foregoing equation. Many
attempts have been made to find a more general

law connecting the temperature, pressure and
volume, and such c(|uations have been given by
Rankinc, \'an der Waals, Clausius, Sarrau, and
other writers. As the equation of Van der

Waals has been of special service, and has
figured to a great extent in the thermodynamical
literature of recent times, it may be appropriately

cited as an example of the attempts that have
been made to find a superior form of elastic

equation. The equation in question has the
form

RT a

~W—b V^'

where R, T, V and P have the same significance

as before, and a and b are very small constants.

If a and b are both zero, this equation reduces
to the form previously given ; and the same is

true if V is very large indeed (that is, if the
gas is very rare), since in that case the effects of
the small constants a and b are negligeable. If

we assign to T any constant value that we please,

we may, from Van der Waals' equation, trace

all the possible relations that P and V can have,

at this one temperature. That is, when a, b, and
R are known, and we have assigned a fixed
arbitrary value to T, we may then select any

uj
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Fig. 1.— Isothermals of Van der Waals' Equation.

number of values of V, and compute the value
of P that corresponds to each one of them. If

we plot the values so computed, by laying off

horizontal distances to represent the values of V,
and vertical distances to represent the corre-

sponding values of P, we shall obtain a series

of points representing the various states that

the gas is capable of assuming, while T keeps
its fixed value; and if we make tlie calculated

points numerous enough, we may draw through
them a curved line, which may be taken to

represent the continuous series of states through
which the gas passes, as the pressure is contin-

uously varied while the temperature remains
constant. Such lines are called "isothermals."
on account of the constancy of the temperature
along them. Several such lines, as computed for

as many different values of T from Van der
Waals' equation are shown in Fig. I. If the

temperature is high (as at T4), the isother-

mal line niay be indistinguishable in form from

the corresponding line as computed from the
elastic equation of Boyle and Charles. If, cm the

other hand, the temperature is sufficiently low,

as is indicated at Ti, the isothermal line will

have a very different shape. To trace the sig-

nificance of this shape, let us begin at the right-

hand end of the isothermal Ti, and see what
happens when the pressure upon the gas is

continuously increased. As the pressure grows
greater, the volume of the gas diminishes ; but
there is no notable change of any other sort

until a certain point A is reached. When this

point is attained, any attempt to further increase

the pressure merely results in the condensation
of a part of the gas ; the pressure remaining
constant (as indicated by the horizontal line

ADB) until, at B, the gas is entirely condensed
into the liquid form. Further application of

pressure then causes but a slight reduction of

volume ; a fact which is indicated by the steep-

ness of the isothermal line above B. We have
here described what actually happens when the

gas is compressed along the isothermal Ti ; but
it must be noted that the plot of this isothermal
from Van der Waals' equation does not give a

straight part, ADB, but a reversed curve be-

tween A and B, as indicated by the dotted line.

If we could actually make the gas follow this

dotted line, we could cause it to pass from
the gaseous condition into the liquid condition,

without any discontinuity in state ; that is, in

such a manner that it would never be partly

liquid and partly gaseous, and so that we should
not be able to see when the conversion from one
state to the other took place. It can be shown,
however, that the states of the gas which corre-
spond to the dotted part of the isothermal are
essentially unstable, so that the attempt to make
the gas follow the dotted portion of the theo-

retical isothermal is like trying to balance a
pyramid upon its point. The line ADB which
the gas actually follows in preference to the
double loop, is in such a position that the areas
of the two shaded loops are equal, as was first

shown by Maxwell. A portion of the dotted
loops in the immediate vicinity of A and B can
be actually realized in the laboratory, by careful
experiment; but the instability speedily becomes
too marked to permit of the experiments being
carried far. At temperatures intermediate be-

tween Ti and Ti the isothermals have a charac-
ter intermediate between those shown for those
temperatures. As we proceed upward from Ti,
the loops on the isothermals grow less and less

pronounced, as is indicated by the partial, dotted
isothermal ; and we presently arrive at one par-
ticular isothermal, T:, where the loops just cease
to exist. At any temperature higher than Ti it

is therefore impossible to liquefy the gas by the
application of any pressure whatever, no matter
how great. Hence the temperature T2 is the

"critical temperature" of the gas. (See Crit-
ic.\L Point.) There is one point on this crit-

ical isothermal (marked "C. P."), at which the

isothermal is precisely horizontal, and where it

also has a point of inflection; and this point

corresponds to the critical point of the gas; its

temperature being the critical temperature, its

volume the critical volume, and its pressure
the critical pressure.

Although gases obey the characteristic equa-
tion of Boyle and Charles very closely when
they are not too highly compressed and not too
near to condensation, there is no gas which obeys
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it rigorously under all conditions. It is often
convenient, however, to assume the existence of
a gas of this sort, for the purpose of illustrating

general principles, or of obtaining approximate
solutions of thermodynamical problems ; and the
ideal (but non-existent) gas which fulfils the re-

lation of Boyle and Charles absolutely and under
all circumstances is commonly called a "perfect
gas," though "ideal gas" would appear to be a
preferable name. In applying the conception
of a perfect gas, it is customary to assume the
further condition that when a gas of this sort
changes its volume at constant temperature, the
heat that it absorbs is exactly equivalent to the
external work that the gas does, in expanding
against the external pressure that the containing
vessel exerts upon it. In other words, it is

customary to assume that the perfect gas, in ad-
dition to obeying the laws of Boyle and Charles
perfectly, is also so constituted that its internal
energy depends upon nothing but the temperature
of the gas. The characteristic equations of Van
der Waals and others are decided improvements
upon the equation of Boyle and Charles, and
they represent, very well, the nature of the phe-
nomena that occur in a gas in the vicinity of the
critical point. None of them takes any account,
however, of the fact that a body is capable of
existing in the solid state, as well as in the liquid

general, a change of this sort will be accom-
panied by an absorption of heat ; the heat which
is absorbed being partly expended in increasing
the internal energy of the gas, and partly in the
performance of external work. It is a conse-
quence of the first law of thermodynamics that
the change in the internal energy of the gas is

entirely independent of the shape of the path
ACB, and depends only upon the positions of the
points A and B. That portion of the absorbed
heat which goes to increase the internal energy
of the gas therefore depends upon nothing but
the positions of A and B. The case is different,

however, with that portion of the absorbed heat
wliich is consumed in the performance of ex-
ternal work. Consider, for example, the state

of the gas at the point C. The pressure upon
the gas, per unit of area of the containing vessel,

is represented by the vertical line CE; and when
the volume of the gas increases by the slight

amount EF, the external work that the gas does
is represented by the product of the pressure
and the increase in volume ; that is, it is repre-

sented by the area of the little rectangle CDFE.
We may regard the area ACBNIM as made up of
an infinite number of infinitesimal rectangles,

each of which is typified by the little rectangle

that is shown ; and hence it follows that the total

quantity of external work done by the gas as it
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and gaseous states; and the first characteristic

equation complete enough to take the solid state

into account also, has yet to be proposed.
When a body passes from one condition of

pressure and density to another, it either absorbs
or emits heat, unless certain special conditions

are fulfilled. To avoid circumlocution, we may
speak of it as always "absorbing" heat ; the emis-

sion of heat being considered to be merely a case

of negative absorption. Suppose, for example,
that a body is in the state corresponding to A,
in Fig. 2; and for definiteness let us suppose
that the body under consideration is a gas,

although the reasoning will apply equally well to

a liquid or to a homogeneous, isotropic solid.

The height of A above the horizontal reference
line then represents, on some convenient scale,

the pressure to which each unit of the bounding
surface of the gas is exposed ; and the distance

of A from the vertical reference line at the left

corresponds, upon some other convenient scale,

to the volume occupied by a unit mass of the

gas. Now if the gas be caused to pass from the

condition represented by A to that which is rep-

resented by B, by passing through all the inter-

mediate conditions that are represented by the
points that are intermediate to A and B on the
line ACB, the gas is said to pass from the state

A to the state B along the "path" ACB. In

passes from the condition A to the condition B,
along the path ACB, is represented by the area
included between the curve ACB and the

straight lines AM, MN, and NB. Obviously
this area depends upon the form of the path

ACB ; and hence the external work that is done
by the gas also depends upon the form of that

path, and so also does that part of the heat
absorbed along ACB, which is consumed in per-

forming this work.
When a gas (or other body) describes a

closed path, such as is shown in Fig. 3, and
returns finally to its original state, then the in-

ternal energy of the gas also returns to its

original value ; and the total quantity of heat
that is absorbed by the gas during its passage
around the closed path is therefore represented

entirely by the external work that the gas does.

That is, it is represented by the area of the

closed path, as shown shaded in Fig. 3. A
closed path of this sort is called a "cycle," and
the consideration of cycles of various kinds is

very important in many branches of thermo-
dynamical reasoning. If AB and DC, in big. 3,

represent isothermal lines, and AD and BC
represent adiabatic lines (that is, lines along

which there is no absorption or rejection of heat

by the gas), then the cycle ABCD.A. is called

a "Carnot cycle," because i'. it. the kind of a
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cycle that Carnot imagined his ideal, reversible

engine to describe. (See Carnot's principle,

enunciated in the earlier part of this article.)

When a gas is heated from a temperature Ti

to another temperature T:, the quantity of heat

absorbed in the process will depend upon the

precise way in which the passage from one of

these temperatures to the other is effected.

Thus let A, in Fig. 4, represent the initial state

of the gas, and let the curved lines, Ti and Tj,

represent the isothermals corresponding to the

temperatures Ti and T:. If we cause the gas to

pass from the isotliermal Ti to the isothermal Tj
along the horizontal line AC, we are heating

the gas while its pressure remains constant;

and if we cause it to pass from Ti to T: along

the vertical line AB, we are heating it while its

volume remains constant. If the difference in

temperature between Ti and Tj is one degree,

and the mass of the gas is (as we have already
assumed) unity, then the quantity of heat ab-

sorbed along AB is the "specific heat at con-
stant volume," and the quantity absorbed along
AC is the "specific heat at constant pressure.*

That these two specific heats are really different

will be evident from the fact (l) that the in-

ternal energy of the gas in the states B and C
are not necessarily the same, unless the gas is a
"perfect gas" ; and also from the fact (2) that

the heat that is absorbed along tlie path AC has
to be partially expended in doing the external
work represented by the shaded area ; while
along the path AB there is no external work
done.

The fact that in an ideal, reversible heat en-
gine the efficiency does not depend at all upon
the nature of the substance whose expansion
does the work, is sometimes hard for the be-

ginner in thermodynamical reasoning to under-
stand, for the reason that objections occur to him
which appear to controvert the principle, and to

be themselves unanswerable. There is an
answer, however, to every objection that can
be urged. One of the commonest of the diffi-

culties is this: In a steam engine, water is

pumped into the boiler, and is then evaporated
by the expenditure of a large amount of heat.

The steam is next passed to the cylinder of the

engine and expanded, after which it is turned
into the condenser and re-converted into water.

The quantity of heat w^hich is expended upon
the water in merely converting it into steam
(and which is known as the "latent heat of

vaporization") appears to be wasted in large

measure, because the greater part of it is not
converted into mechanical energy by the engine,

but is merely rejected into the condenser. En-
gines have been designed and built, in which
the water that is commonly used is replaced by
some other liquid (such as ether or carbon
disulphide) which ha; a much smaller latent

heat of vaporization, in the belief that this appar-

ently large source of loss could be avoided; but

such engines have invariably proved disappoint-

ing, any trifling superiority that they may have
shown from tiine to time being attributable to

other causes than the smaller latent heat of

vaporization of the working fluid. The reason

for this is, that there is an intimate relation

between the pressure of a saturated vapor at a

given temperature, and the latent heat of vapor-

ization of the liquid. This relation is sometimes
known as the "second thermodynamic relation,"

and sometimes as "Clapeyron's equation.* The
elucidation of this matter requires a knowledge
of the infinitesimal calculus, and reference must
be made for it to the standard works on thermo-
dynamics. Much of the practical experiinental

work that has been done upon the hot-air engine
has probably been inspired by ignorance of the
existence, or at least of the significance, of this

"second thermodynamic relation."

(See He.\t; Specific Heat; Zero; Ther-
mometer; Thermometry; Gases, Kinetic
Theory of; Gases, General Properties of; and
other similar articles in this encyclopedia. Con-
sult, also. Maxwell, 'Theory of Heat' ; Clau-
sius, 'Mechanical Theory of Heat,' Browne's
translation; Preston, 'Theory of Heat'; Poin-
care, 'Thermodynamique' ; Mach, 'Principien
der Warmelehre' ; Magie, 'The Second Prin-
ciple of Thermodynamics.'

A. D. Risteen, Ph.D.,
Editorial Staff, 'Encyclopedia Americana?

Thermo-Electricity. If an electrical cir-
cuit is constructed partly of one metal and
partly of another, and one of the points of
junction between the dissimilar metals is heated
while the other is kept cool, a current of elec-
tricity will be caused to flow in the circuit.
This fundamental fact was discovered by See-
beck in 1821. The electricity thus generated
is not in any wise different from that which
is generated by an ordinary galvanic battery

;

but on account of its mode of production it is

called "thermo-electricity." The electromotive
force that is set up in a circuit under the cir-

cumstances here described is always quite small,
and its intensity depends (i) upon the nature
of the metals of which the circuit is composed,
(2) upon the difference in temperature between
the two junctions where the dissimilar metals
come together, and (3) upon the average tem-
perature of these junctions. For the sake of
definiteness, let the two metals of which the
circuit is composed be designated by the letters

-Y and Y. The phenomena of thermo-electricity
may then be described in the following mathe-
matical language : It is known from experiment
that when the two metals X and 5' are brought
together so that their point of contact has the
temperature T, an electromotive force exists be-
tween the two, which tends to send a current
(say) from X into Y ; and it is also known
that the magnitude of this electromotive force

can be expressed as a parabolic function of the

temperature, T. Thus if E is the electromotive

force in question, the facts of experiment can

be adequately expressed by a rel?tion of the

form £= a -f 6T + cT^; where a, b, and c

are constants whose values depend upon the

natures of the metals A' and )'. In the actual

circuit there are necessarily two junctions across

which electromotive forces of this character

exist. Let the temperatures of these junctions

be respectively Ti and 7":. Theii the_ foregoing

formula shows that across the junction whose
temperature is Ti there is an electromotive force

of intensity, Ei= a + bTi + cl\ tending to

send a current from X into Y ; and across^ the

junction whose temperature is T: there is a
similar electromotive force of intensity,

E,= a + bT, + cTI
also tending to send a current from X into Y.
These electromotive forces being opposed to
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each other, so far as the production of a current

around the circuit is concerned, the effective

electromotive force around the circuit is the

difference between £i and E'.; and if we denote

this effective electromotive force by the letter

F, we have

F= E.— E,=.h{T^.— T^)+c{Ti — T\),

F=iT.-Tr[b + c{T.. + T,)].

From this last equation it is evident that so long

as the average temperature of the two junctions

is constant (or, in other words, so long as

T2 + T1 is constant), the electromotive force

will be proportional to the difference in tern-

perature between the two junctions. But it is

also evident that when the average temperature

of the two junctions is such that the relation

b + c(T.+ T^)=o
is fulfilled (or, in other words, when the aver-

age temperature of the two junctions is numer-
ically equal to — b/2c), there will be no thermo-

electromotive force in the circuit (and therefore

no current), no matter what the difference in

temperature between the two junctions may be.

This average temperature, for which there is no

thermo-electric effect in a circuit, has a definite

value for every pair of metals, and is known as

the "neutral temperature" for that pair. The
values of the constants b and c. in the foregomg
formula, could be determined experimentally,

and recorded in tabular form for various pairs

of metals. It is usual, however, to record the

experimental data in a somewhat different man-
ner, as we proceed to explain. If the average

of the two temperatures Ti and T2 be denoted

by To, then the formula for the effective elec-

tromotive force, F, may be written

F={T,— T,) ib + 2cTo).

The constants b and c refer, it will be un-

derstood, to a particular pair of metals ; but it

is found that their values can be satisfactorily

represented as the differences between constants

which can be stated for the two metals sep-

arately. Thus b can be expressed in the form
b^B'— B", and 2c can be expressed in

the form 2C= C'— C"; B' and C being

constants whose values depend solely upon

the metal X, and B" and C" being constants

whose values depend, in a similar manner,

solely upon the metal Y. The expression for

the effective electromotive force F can there-

fore be written thus

:

F=(T,— T,) l{B'— B") + (C' — C")To].

The values of the constants B and C for the

different metals vary somewhat with the phys-

ical condition of the metals ; but the data given

in the accompanying table will show the general

nature of these constants, and will also suffice

to represent, with some degree of approxima-

tion, the actual magnitude of the thermo-electric

effects that may be expected from circuits com-
posed of the metals there represented. In apply-

ing this table, temperatures are supposed to be

expressed on the ordinary
_
centigrade scale,

which defines the freezing point of water to be
0°, and the boiling point to be 100° : and the re-

sults are expressed in hundred-millionths of a

volt, so that to reduce them to volts it is neces-

sary to divide them by 100,000,000.

To illustrate the use of this table, let us com-
pute the electromotive force of a circuit com-
posed of iron and copper, when one of the

junctions is kept at 0° C, and the other at 100°

C. For iron we have 5= + 1734 and C=— 4.87; and for copper we have B= + 136 and
C= + o.93. Hence we see that for this pair of
metals 6= 4-1734— 136= -1-1598, and 2c=— 4.87— 0.95=— 5.82. The thermo-electromo-
tive force in the circuit is therefore

F—(,n—T,) ( 1598- 5.82 r„).

But we have assumed that r:=ioo° and Ti=
0°

; hence Ti— ri= ioo, and To= 50", and we
have F^ 100 ( 159S— 5.82 X 50) ^= 130,700. Di-
viding this by 100,000,000 to reduce it to volts,

the final conclusion is, that a thermo-electric

couple of the kind described will give an electro-

motive force of about 0.00131 of a volt (in

round numbers). To find the "neutral point*

of an iron-copper couple, we merely have to set

the expression 1598— 5.82 7"o equal to zero, and
solve the equation for To. Proceeding in this

manner, we find that the desired neutral tem-
perature is 274° C.

THERMO-ELECTRIC C0NST.\NTS OF METALS.

Metal

Iron
Steel
Soft platinum.
Hard platinum
Magnesium . .

.

German silver.

Zinc
Silver
Gold
Copper
Lead
Tin
Aluminum . . . .

4-
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Peltier, is known as the "Peltier effect." Lord
Kelvin showed that in a thermo-electric circuit

the reversible heat effects are not confined to

the junctions themselves. He showed, in fact,

that when an electrical current is caused to flow

through a wire that is locally heated by a gas

flame or otherwise, the current tends to cause

a displacement, along the length of the wire, of

the point of maximum temperature. The effect

may be illustrated by thinking of the wire as a

tube conveying a stream of some real fluid

;

the fluid taking up more or less of the heat, and
carrying it along in such a way as to shift the

point at which the temperature is greatest. The
analogy is imperfect, however, because in the

case of electricity the heat travels with the

current in some metals, and against it in others.

This phenomenon (which is known as the

"Thomson effect") has an important bearing

upon the theory of thermo-electricity, because

in a thermo-electrical circuit the temperature is

necessarily variable from point to point, and
therefore the "Thomson effect" may (and in

fact does) modify the phenomena considerably.

The effect is zero in lead, but in nearly every

conductor it is quite sensible. The consequences

of the "Thomson effect" are discussed in two
papers in the first volume of Lord Kelvin's
* Mathematical and Physical Papers.'

When a circuit contains several thermo-
electric couples, with their successive junctions

alternately heated and cooled, the total electro-

motive force that is produced is sensibly equal

to the sum of all the electromotive forces that

the several couples would produce, if each ex-

isted separately. Advantage is taken of this

fact in the instrument known as the "thermo-
pile," which consists of a series of small bars

of antimony and bismuth (usually about 25
pairs altogether), disposed side by side so as to

form an approximate cube, and insulated from
one another by strips of paper or other non-
conductor. These bars are soldered together at

the ends so that a current, in order to traverse

the system, must pass back and forth through
alternate bars of bismuth and of antimony ; the

passage of the current from bismuth into anti-

mony being always effected (let us say) at the

right hand end of the little pile of bars, while
the passage from antimony into bismuth is

always effected at the left hand end. The two
free ends of the thermo-pile being connected by
a wire, a current of electricity flows through the
circuit so formed, when either of the surfaces
containing the soldered junctions is warmed,
while the opposite one is kept cool. This in-

strument is used to a considerable extent for
the detection, and even for the approximate es-

timation, of radiant heat ; the current that it

produces, and which is measured by a delicate

galvanometer in the externa! part of the circuit,

being taken as the index of the amount of the
radiation. (See Tyndall, 'Contributions to
Molecular Physics in the Domain of Radiant
Heat.') The thermo-pile was invented by
Nobili, but it was so greatly improved by Mel-
loni that it is now often credited to him.

Many attempts have been made to construct
a thermo-electric combination that would yield
a current of electricity intense enough to be of
commercial utility; but while such attempts
have been partially successful, there is no great
reason to suppose that thermo-electric genera-
tors will ever be of much practical value. The

difficulties are partly structural and partly the-

oretical. In order to realize any considerable
electromotive force, the number of elements
must be very considerable; and the experience
heretofore has been that a complicated thermo-
pile is not particularly durable. Even if this

objection can be overcome, there remains the

serious one that there are theoretical reasons,

based upon thermodynamics (q.v.), for believ-

ing that the efficiency of the thermo-pile, as an
instrument for converting heat energy jnto elec-

trical energy, can never be very high. In a par-
ticular case that was investigated by Lord Ray-
leigh, the maximum possible efficiency was
found to be 6 per cent ; and it is not likely that

an efficiency materially greater than this will

ever be actually attained with a thermo-pile that

is large enough and durable enough to be of
commercial value. A. D. Risteen, Ph.D.,

Editorial Staff, ^Encyclopedia Americana.^

Thermograph (Greek, "to record heat"),
any form of self-registering thermometer (q.v.),

by which an automatic record of variations of

temperature is kept. Many different types of
thermograph have been made, of which the fol-

lowing may be especially noted: (l) Photo-
graphic thermographs, in which the position of
the mercury thread in an ordinary thermometer
is photographed upon a moving sensitive film,

either continuously or at short intervals of
time; the moving sensitive film being actuated by
clockwork, so that the time at which any given
impression was made can be nicely determined.

(2) Metallic-strip thermographs, in which a
recording pen is actuated by a strip of metal
composed of two substances of differing expan-
sibility, riveted or soldered together. When a
strip of this kind is heated, one of its sides ex-
pands more than the other, and the result is that

the strip becomes curved by an amount which
serves as a measure of the temperature to which
the strip has been exposed. The pen which
makes the record moves radially on a disk of
paper which is caused to revolve at a steady rate

by means of clockwork. (3) Electric-contact
thermographs, in which a fine platinum wire is

caused to descend, at intervals, into the open
upper end of the capillary tube of a sensitive
mercurial thermometer. When the wire touches
the mercury colunm, it completes an electrical

circuit, and by this means the position of the
mercury thread in the thermometer is recorded.

(4) The manometric thermograph, in which the
pressure in a closed vessel filled with a gas is

taken as the inde.x of the temperature ; the pres-
sure being recorded automatically, and the tem-
perature being afterward inferred from the
recorded pressure, by means of a theoretical for-
mula, or else by direct comparison of the in-

strument, at different temperatures, with a
standard thermometer. (The pressure of an
isolated mass of gas of this kind is known to be
sensibly proportional to the absolute tempera-
ture of the gas, so long as the volume is kept
constant.)

Thermometer (Greek, "heat-measurer"),
an instrument for determining the temperatures
of bodies. The general problem of thermom-
etry is considered, in this encyclopedia, under
the heading Thermometry ; and the present
article will be devoted mainly to the consider-
ation of the common mcrcury-in-glass form of
the instrument, and to certain of its modifica-
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tions. The mercury-in-glass thermometer de-

pends for its action upon the fact that mercury
expands about seven times as much as glass,

for a given rise in temperature ; so that when
mercury is enclosed in a glass vessel, its appar-

ent expansion is quite considerable. The mer-
cury-in-glass thermometer consists essentially of

four parts, these being (i) the mercury, (2)

the spherical or cylindrical bulb of glass which
contains it, (3) the fine tube which is attached

to the bulb and which serves to make the ex-

pansion of the mercury evident, and (4) the

graduated scale which is affixed to the capillary

tube, and from which the indications of the in-

strument are read. In the manufacture of ther-

mometers which are intended for accurate work,
the mercury is carefully purified by filtration

through leather under pressure, and by subse-

quent distillation, and, in many cases, by chem-
ical treatment also; and immediately before the
mercury is placed in the thermometer, it should
be boiled so that it may be rendered free from
moisture and from air. In the manufacture of
the capillary stems of thermometers, some kind
of glass which experience indicates to be
adapted to this end is melted, and the operator
takes up a ball of it on the end of his blowpipe,
blowing it out gradually, and adding more glass

to the mass from time to time. When the ball

of molten glass has thus been brought to a con-
venient size, a second workman attaches his

blowpipe to it also, and the two, still blowing,

walk apart, so that the sphere of glass is drawn
out into a very long and fine tube, which, when
it has cooled, is cut into lengths and annealed.

The calibre of each of these lengths is subse-

quently measured under the microscope, so that

the instrument maker may know how large a
bulb must be attached to each piece, in order

that the degree-spaces on the finished thermom-
eter may be of approximately the desired size.

The bulb of the thermometer is usually made of

a different kind of glass from the stem ; and
the process of making it consists simply in

fusing to one end of the open stem a knob of
the special glass, and then blowing it to size

through the stem. In thermometers that are

to be used for accurate scientific work, the bulbs

should always be made of one of the three kinds
of glass that are respectively known as "verre

dur,» Jena 16'", and Jena 59'" The first of

these is a French glass, which has been demon-
strated to be peculiarly adapted for use in ther-

mometer bulbs, by the elaborate experiments
made at the International Bureau of Weights
and Measures, at Paris. The other two are
made at Jena, Germany, and have been similarly

proved to be adapted for use in accurate ther-

mometers, by the experiments made at the
Reichsanstalt, in Berlin. The stem and bulb of
the thermometer being thus completed, the ne.xt

step consists in cleaning them thoroughly on the
inside. For this purpose they are washed out
with hot nitric acid, with distilled water, and
with ether. They are then thoroughly dried,

preferably by repeatedly exhausting them, while
hot. with an air pump, and then filling them
again with air that has been carefully dried.

The next operation consists in filling the ther-

mometer with pure mercury. In order to do
this, the bulb is heated until the air that it con-
tains is partially expelled, and the open end of
the stem is then dipped beneath the mercury.
As the bulb cools, the air remaining within it

contracts, and mercury rises through the stem
until the bulb has become partially filled; this

operation being repeated until the bulb is full.

The instrument is ne.xt heated to a temperature
considerably higher than the highest temper-
ature to which it is to be exposed in use, the

mercury that it contains becoming thereby so

much e.xpanded that it fills the entire stem and
runs over at the top ; and while the stem is still

filled in this manner it is sealed off at the end
by means of a blowpipe. In the higher grades
of thermometers, a tiny pear-shaped bulb is left

at the top of the stem, partly as a precaution
against the destruction of the thermometer in

case it is accidentally exposed to too high a
temperature in its subsequent service, and partly

as an aid in the calibration of the stem. (See
below.) When such a bulb is provided, the
stem may be sealed off at the end while the in-

ternal space is exhausted by means of an air

pump, instead of while it is filled with mercury;
or the tube ma.y be filled, above the mercury
column, with dry nitrogen or some other inert

gas. The glass part of the instrument having
been completed, it remains to affix the scale to

the stem. In high grade thermometers, the scale

is engraved upon the stem directly ; but in the

cheaper forms it is usually engraved or stamped
upon a piece of metal or of wood, to which the

thermometer is finally secured. Let us consider

the high grade instruments first, and the cheaper
ones afterward. Instruments of the former
class are graduated by finding, experimentally,
two definite points upon the stem, correspond-
ing to two known temperatures ; the two known
temperatures which are selected for this purpose
being the boiling point and freezing point of
water. When these two points are found, the

space between them is divided up into a certain

number of equal parts, which are called degrees.
In determining the position of the boiling point
upon a thermometer, the instrument is placed in

steam that is rising from water that is boiling

freely under a barometric pressure equal to that
which would be produced by a column of pure,

ice-cold mercury, 760 millimetres high, at sea-

level in latitude 45°. When the mercury col-

umn in the thermometer ceases rising and be-
comes stationary, the point opposite which it

stands is marked upon the stem, and is called

the "boiling point." If the barometric pressure
under which the experiment is performed is not
identically equal to the value assumed above, al-

lowance must be made for that fact by the aid

of the experiments of Regnault (or others)
upon the variation of the boiling point of water
per millimetre of change of barometric pressure.

The boiling point having been marked upon the

thermometer as here indicated, the instrument
is then placed in a mixture of water and finely

pulverized ice, as quickly as this can be safely

done; and the point to which the mercury sinks

is marked, and called the "freezing point." The
distance, on the stem, between the boiling and
freezing points is then marked off, by means of
a dividing engine, into as many equal spaces as

there are degrees between the freezing and boil-

ing points of water, and (save for the affixing

of numbers to the degree-marks) the thermom-
eter is complete. It may be, of course, that the

thermometer is to be divided into half degrees,

or into tenths; but the operation is precisely the

same, in this case, as it is when the division is

to be made to degrees only.
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We could evidently divide the space between
the boiling point and the freezing point into as

many equal "degrees" as we chose ; for there is

no reason, in the nature of things, why a "de-

gree" could not have any one size, just as well

as any other size. It is desirable, however, to

have some uniform practice in this respect ; and
hence the manufacturers of thermometers inva-

riably conform to one or the other of three

standard systems. In France, and also for

scientific work in nearly every country, it is

customary to follow the plan introduced by
Prof. Celsius of Upsala, which consists in di-

viding the fundamental interval between the

two fixed points into lOO equal parts, the freez-

ing point being called "zero." or 0°, and the

boiling point ioo°. This method of graduation
is known as the "centigrade" (or "hundred-
degree") system. For general purposes in the

United States and in England, it is far com-
moner to graduate thermometers according to

the system introduced by Fahrenheit of Dantzig,
about 1714. In this system the interval between
the freezing and boiling points is divided into

180 equal spaces, or "degrees" ; but the freezing
point is here called 32°, and the boiling point
212° (32° + 180° ^212°). There has been
much discussion as to the reason that Fahren-
heit had for dividing the fundamental interval

into 180 equal parts ; but there can be no doubt
but that his zero point was intended to repre-

sent the greatest cold that was known in his

day, this being obtained by mixing salt and
snow. By adopting this lowest temperature as

his zero, he probably sought to avoid the use of
negative temperatures; but in these days when
temperatures several hundred degrees lower
than his zero can be produced, the significance

of the 32 is lost, and we now adhere to it simply
from custom. The third thermometric system
that has been used to a considerable extent is

that due to Reaumur. In this system the funda-
mental interval is divided into 80 equal degrees,

and the freezing and boiling points are marked
0° and 8a°, respectively. This method of grad-
uation is extensively used in Germany upon
thermometers intended for household purposes

;

but for most other purposes in that country it

has given way to the centigrade system.

After a thermometer that is to be used for

precise measurement has been made and grad-
uated, it is subjected to certain experimental in-

vestigations, for the purpose of ascertaining the

errors to which it may be liable. One of the

most important of these investigations relates to

the "calibration error," which is due to such ir-

regularities of calibre as the bore of the stem
may possess. In order to determine the calibra-

tion errors, a thread of mercury of suitable

length is detached temporarily from the column
in the stem, by shaking the instrument. An
expert in this kind of work can usually detach
a thread of almost any length that he pleases,

whether it be long or short. Tlie instrument is

then inclined so that the detached thread may
be brought into various positions in the stem

;

and in certain of these positions its length is

observed with great care. The volume of the
thread being constant, it is plain that its length
will be greater where the calibre of the tube is

small than it will be where the calibre is rela-

tively large. The details of the operation of
determining the calibration errors of a ther-

mometer are very involved; but the general

plan consists in observing the lengths of de-
tached threads of mercury at different points of
the stem, and then computing, from these ob-
served lengths, the relative areas of cross-sec-
tion of the stem-calibre at various points. It is

then possible to calculate a table of calibration
corrections, by the aid of which it will be easy
to correct any given reading of the instrument,
so as to find what reading would have been ob-
tained if the stem had been of absolutely uni-
form calibre throughout.

Prominent among the other sources of error,

there are four that merit special attention, (i)
In the measurement of a temperature, the bulb
of the thermometer is supposed to be fully ex-
posed to that temperature ; but since the mer-
cury in the stem must be seen in order to be
read, it often happens that the stem of an instru-
ment is necessarily exposed to conditions of
temperature that are materially different from
those to which the bulb is subjected. Hence
there is often a "stem error" to a thermometer,
due to the fact that the mercury thread in the
stem is colder (or hotter) than tliat in the bulb,
and therefore shorter (or longer) than it really

ought to be. The magnitude of this stem error
will obviously vary with the conditions under
which the thermometer is used. It is always
very uncertain in amount, and hence it is cus-
tomary, in well executed scientific work, to
design the apparatus that is to be used (includ-
ing the thermometer itself), with special refer-
ence to the desirability of keeping the stem
error as small as possible. (2) When the baro-
metric pressure upon the bulb of the thermom-
eter varies, the bulb yields elastically to these
variations, and often to an extent quite suffi-

cient to influence the reading of the instrument
by an amount that cannot be neglected. The
error due to this cause can be determined and
eliminated by means of the "external pressure
coefficient," which is obtained by subjecting the
thermometer, at some fixed temperature, to a
known change of external pressure, and noting
the alteration of the reading that this variation
of pressure produces. (3) The pressure of the
mercury upon the inner surface of the bulb may
vary from several causes, one of which is the
position of the thermometer itself. If the stem
is in a vertical position, the bulb will be sub-
jected to a pressure due to the height of the
column of mercury in the stem ; and when the
thermometer is horizontal, this static pressure
will be absent. In small thermometers the error
due to this cause is unimportant ; but in instru-
ments of high precision, in which the stem may
be several feet in length, it must receive due
consideration. The constant which is used for
correcting for this source of error, and which is

to be determined by experimenting with the
thermometer in different positions but at the
same constant temperature, is called the "in-
ternal pressure coefficient." (4) It is found that
the glass of which a thermometer is composed
exhibits certain anomalies in its expansion and
contraction, when its temperature is altered.
These result in an apparent variation in the posi-
tion of the "zero point" of the theromometer,
which is very troublesome when ineasurements
of tlic highest precision are to be made. It is on
account of this anomalous variation in the posi-
tion of the zero point that the three kinds of
glass mentioned in the earlier part of this article
are recommended for the manufacture of the
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bulb; the variation of the zero having been
studied in the case of these species of glass with

great care. The phenomena as observed in the

case of "verre dur" are thus described by Guil-

laume: "When a verre dur thermometer is

quickly exposed to a temperature of ioo° C,
after having reposed for a considerable time at

the ordinary temperature of the laboratory, its

zero point falls with such rapidity that after an
exposure of one minute at ioo° C. the displace-

ment is practically complete. If the thermom-
eter is then placed in ice-water, its zero ascends,

for the first few moments, at the rate of about
0.001° C. per minute; but this rate diminishes

rapidly. When a thermometer is maintained at

a constant temperature, its zero point rises lit-

tle by little, and the change can be traced

plainly for several years. For thermometers of

verre dur, the gradual rise at constant temper-
ature amounts to about o.ooi° C. per month
when the thermometer is two years old ; and at

the end of four or five years the motion is found
to have diminished to about 0.0002° C. per an-
num." The ideal way of measuring a temper-
ature, with a thermometer made of one of the
three glasses mentioned above, is as follows

:

The thermometer is exposed to the temperature
that is to be measured, and its zero point falls

to a certain (presumably unknown) position.

After the instrument has been read, it is intro-

duced, as quickly as is consistent with its safety,

into a mixture of water and pulverized ice. The
mercury sinks at once, and soon attains a stable

position, which, on account of the slowness of
the change of zero with falling temperature, is

taken to be the zero corresponding to the higher
temperature to which the instrument has been
previously exposed. In accordance with this

plan, the temperature to be measured is found
by subtracting the subsequent reading in ice-

water from the reading obtained at the temper-
ature to be determined. The method here out-
lined, for eliminating the effect of variations in

the zero point of a thermometer, is known as the
"method of movable zeros," and is now adopted
at practically all of the centres of accurate ther-
mometry except Kew, for temperatures between
the freezing and boiling points. It is not yet
possible, by any method of procedure, to de-
termine temperatures more than a few degrees
below the freezing point, or more than a hun-
dred degrees (centigrade) above the boiling
point, by the aid of a mercury-in-glass ther-

mometer, with a precision comparable with that
which is attainable within the fundamental in-

terval that lies between 0° C. and 100° C.

It is to be understood that in the foregoing
discussion of the errors of the mercury-in-glass
thermometer, we have been treating of the de-
termination of temperatures to such a degree of
precision that the final error is not to exceed
(say) 0.005° C. No such elaborate care is re-

quired, if the only object of the measurement is

to determine the temperature to the nearest
degree, or half-degree.

Passing now to the consideration of the
ordinary thermometers that are used about the
household and by amateur meteorological ob-
servers, it may be pointed out, first, that in the
manufacture of a thermometer that is to be sold
at retail for (say) 50 cents, it is not commer-
cially possible to engrave a special scale for
each instrument. In making cheap thermom-
eters it is customary to stamp out the scales in

large numbers, and then to blow the bulb of
each instrument to such a size that the scale

will be as nearly as practicable adapted to the
finished thermometer. This can be done, by an
experienced glass-worker, with greater accu-
racy than might be supposed; but it is evident
that no high degree of precision can be at-

tained in this way. The scale and the rest of
the thermometer being adapted to each other as
nearly as is commercially practicable, the ther-

mometer is adjusted with respect to the scale by
exposing it to some known temperature (say
70° F.) in the vicinity of the temperatures at
which it is most likely to be used, and then
securing it in such a position that the point on
the stem to which the mercury rises comes op-
posite the proper mark on the scale. Such a
thermometer will give readings that are not
greatly in error at temperatures near the one at

which it is standardized ; but at other temper-
atures any two such thermometers will neces-
sarily diverge by an amount which depends
upon the judgment and skill of the workmen
who blew the bulbs, and who endeavored to
give them capacities adapted to the sizes of the
degrees upon their respective graduated scales.

For further information concerning the
methods that are used in precise thermometry,
consult Guillaume, 'Thermometrie de Preci-
sion' ; and for the historical aspect of the sub-
ject, consult H. Carrington Bolton, 'Evolution
of the Thermometer.' See, also, Preston,
'Theory of Heat.>)

Gas Thermometer.— A thermometer in which
the temperature is measured by the change of
volume, or pressure, of a mass of gas enclosed
in a glass envelope. The gases that are most
commonly employed for this purpose are air,

hydrogen, and nitrogen ; and thermometers con-
taining these several gases are respectively
called "air thermometers," "hydrogen thermom-
eters," and "nitrogen thermometers." See
Thermometry.)

Aleohol Thermometer.— A thermometer in
which the temperature is indicated by the expan-
sion of alcohol (instead of mercury) ; coloring
matter of some kind being dissolved in the alco-
hol, so that the column of fluid in the stem of
the instrument may be distinctly visible. Alco-
hol has a larger coefficient of expansion than
mercury, and hence, for the same sizes of bulb
and stem, the degrees are longer upon a ther-
mometer containing it. Alcohol can also be
used at temperatures that are low enough to
destroy an ordinary thermometer, by the freez-
ing of the mercury. No great degree of preci-
sion can be attained with the alcohol thermome-
ter, however, partly because the liquid wets the
glass and thereby causes the instrument to read
too low when the temperature is falling, and
partly for other reasons. For the measurement
of temperatures approaching the freezing point

of mercury (37.8° F. below zero) the Interna-
tional Bureau of Weights and Measures prefers

a thermometer filed with toluene to one that is

filled with alcohol; the toluene thermometer
being apparently capable of yielding much more
accurate results. Owing to the fact that alcohol
boils at a much lower temperature than water,
the alcohol thermometer can hardly be gradu-
ated by the method given above for the mercury
instrument, since exposure to a temperature of
2T2° F. would cause the alcohol to have a vapor
pressure so high that the bulb would be likely
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to burst. These thermometers are therefore

graduated, most commonly, by direct comparison

with a standard mercury-in-glass instrument.

The expansion of alcohol by heat is not strictly

proportional to that of mercury, and hence if

the scale of the mercury thermometer is taken

as the standard, the degree marks upon the

alcohol thermometer will not be spaced at uni-

form intervals. These spaces are in fact smaller

at low temperatures than at higher ones, as will

be seen by examining any good alcohol ther-

mometer that is adapted for observing a consid-

erable range of temperature.

Maxi))iiim and Minimum Thermometers are

thermometers which automatically record the

highest or lowest temperatures to which they

have been exposed during a given period. In

the Rutherford maximum thermometer the

capillary stem of the instrument is placed nearly

horizontal, and as the mercury rises it pushes

before it a tiny index of iron or steel, placed

within the tube ; and the index, being left at the

most extreme position attained by the mercury,
indicates the highest temperature to which the

instrument has been exposed. In the Ruther-

ford minimum thermometer a similar index is

used, but the thermometriccolumn is here com-
posed of alcohol, and the index lies within the

alcohol. When the temperature falls, the free

end of the column of alcohol in the stem adheres

to the index, and drags it toward the bulb ; but

when the temperature rises again, the alcohol

flows around the little index (which does not fill

the capillary tube), and so leaves it in the posi-

tion to which it had been drawn at the moment
when the temperature was lowest. In both

forms of thermometer the index is returned to

a suitable position for making a uew observa-

tion by the aid of a small magnet. In the

Negretti and Zambra maximum thermometer

the capillary tube is partially obstructed near

the bulb, so that although the mercury flows out-

ward readily enough as the temperature rises, a

fall of temperature at any moment causes the

mercury thread in the stem to break at the

obstruction, so that the maximum temperature

to which the thermometer has been exposed can

be read directly, in the usual manner. The
broken thread can easily be returned to the par-

tially empty bulb by jarring the instrument, or

by whirling it sharply in a circle.

Clinical Thermometer.— A form of the Ne-
gretti and Zambra maximum thermometer,
which is used by physicians for determining the

temperature of the human body.

The graduation on these instruments is fine,

so that the temperature can be read to the tenth

of a degree or so; and the entire interval cov-

ered by the graduation rarely extends below 95°

F., or above 115° F., the normal temperature of

the body being about 98° F. In using the in-

strument, the bulb is placed under the patient's

tongue, or in the arm-pit.

Radiation Thermometer.— A form of ther-

mometer designed to indicate the intensity of

solar or terrestrial radiation. The solar radia-

tion instrument consists of a thermometer with a
blackened bulb, the stem being sealed into an
exhausted sphere of glass, so that the blackened
bulb comes in the centre of the sphere. When
sunlight is allowed to fall upon this thermome-
ter, and also upon a similar one with a bulb that

is silvered and polished, the black bulb absorbs

most of the radiant heat, while the polished one

reflects most of it. The difference in the read-

ings of the two instruments is assumed to indi-

cate the intensity of the radiant energy falling

upon them.
Upsetting Thermometer.— A form of ther-

mometer provided with a constriction in the

stem similar to that used with the Negretti and

Zambra maximum thermometer, and so designed

that when the instrument is inverted the mer-

cury thread breaks at the constriction and runs

down into the stem. These instruments are

graduated so as to read correctly when they are

held upside down. By upsetting a thermometer

of this kind by means of clockwork, the tem-

perature that prevails at any particular hour can

be recorded.

Deep-Sea Thermometer.— An instrument

commonly of the upsetting type, for observmg

temperature at various depths in the sea. It is

enclosed in a very strong case, and is reversed

at the depth at which the temperature is desired.

At moderate depths the reversal is effected by

sending a weight down along the sounding wire;

but at greater depths the upsetting mechanism
is usually actuated by a small propeller which is

arranged so as to begin its rotation when the

thermometer starts on its return to the surface

of the sea.

Registering Thermometer.— Any thermome-

ter which automatically records its own read-

ings.

Dew-Point Thermometer.— A thermometer

adapted to the determination of the temperature

at which dew will be deposited from the air.

The most accurate form of the instrument is

that devised by Regnault. This consists of a

pair of thin receptacles of polished silver, shaped

somewhat like ordinary chemical test-tubes. A
thermometer is placed in each of these, and one

of the tubes is then partially tilled with ether, or

some other volatile liquid. When a current of

air is passed through the ether by means of an

aspirator, the rapid evaporation cools the silver

tube and its contents (including the thermome-
ter) ; and the observation consists in noting the

temperature of the ether, when the
_
polished

exterior of the silver tube containing it is first

dimmed by the deposition of dew. The second

tube of silver, which is not cooled, assists the

eye in judging when the dew is first deposited

upon the other one ; and the thermometer that

the uncooled tube contains is used merely to re-

cord the temperature of the air at the time of

the experiment.
Differential Thermometer.-— An instrument

for measuring or detecting differences of tem-

perature, without reference to the absolute values

of the temperatures that are compared. Sir

John Leslie's form, as improved by Rumford,
consists of a horizontal tube, turned upward
at the two ends, and there provided W'ith a pair

of equal bulbs of considerable size. The bulbs

are filled with air, and a small quantity of col-

ored liquid is placed in the horizontal tube which
joins them; the liquid serving to separate the

air masses that the bulbs contain, and also as an
index for reading the instrument. So long as

tlie temperatures of the two bulbs remain equal,

the pressure of the air will be the same in each,

and the liquid index will not move. If one
of the bulbs is warmed slightly more than the

other one, however, the air that it contains ex-
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pands and forces the liquid index toward the
cooler bulb; the amount of this displacement
indicating the difference in the temperatures of
the bulbs. This form of differential thermome-
ter is not used to any great extent at the pres-

ent time, the thermo-pile (see Thermoelectri-
city) and the platinum resistance thermometer
(see Thermometry) having almost entirely dis-

placed it.

IVet Bulb Thermometer.—A thermometer
whose bulb is covered with thin wet muslin, and
which is used for determining the amount of

moisture in the air. In practice, the wet bulb
thermometer is used in connection with a similar

thermometer having a dry bulb, the two being
whirled through the air together, or having a

current of air directed upon them by a fan, or
otherwise. The evaporation of the moisture
about the wet bulb causes that instrument to

become cooler than the other one ; and the dif-

ference in the readings of the two thermome-
ters, when taken in connection with the reading
of the dry one, enables the observer to deter-
mine the degree of saturation of the air at the
time the experiment is made. Tables for this

purpose are given in Weather Bureau Document
No. 235.

Weight Thermometer.— A thermometer con-
sisting of a bulb provided with a capillary outlet
in the place of the usual stem. In using this

instrument, the bulb is first weighed while
empty, and again when filled with ice-cold mer-
cury. It is next heated to the boiling point
of water, and the mercury which escapes from it

on account of the expansion is collected and
weighed. These data enable the observer to cal-

culate the fraction of the original weight of
ice-cold mercury that is lost upon heating the
bulb to the boiling point. To determine any
other temperature, he fills the bulb, as before,
with ice-cold mercury, and then exposes it to

the temperature that is to be measured (this

temperature being assumed to be higher than
the freezing point of water). Collecting the
mercury that runs out of the bulb, and express-
ing its weight as a fraction of the weight of
cold mercury that was present at the outset, he
has only to compare the fraction so obtained
with the fraction obtained in the first experi-
ment, in order to be able to calculate, by a
simple proportion, the temperature desired. The
weight thermometer is not a convenient instru-

ment to use, but it is simple in theory, and is

free from certain of the errors td which ordinary
thermometers are liable.

Metallic Thermometer.— An instrument in

which temperature is determined by noting the
change of form or of length that a metallic strip

experiences when it is heated. In Breguet's in-

strument, three thin strips of platinum, gold and
silver are rolled together into the form of a
single ribbon, the gold being in the centre. The
ribbon is then coiled into a spiral, with the
silver on the concave side. When one end of
such a spiral is fixed, a rise of temperature
causes the spiral to partially unwind, owing to
the fact that the coefficient of expansion of silver

is greater than that of gold, while the coefficient

of gold is also greater than that of platinum.
The free end of the spiral is caused to actuate
a pointer, by which the temperature is indi-

cated.

Platinum Resistance Thermometer.— An in-

strument for determining temperature, by noting

the variation of the electrical resistance of a
wire or strip of platinum. (See Ther-
mometry.)

A. D. Risteen, Ph.D.,
Editorial Statf, 'Encyclopedia Americana.'

Thermomet'ric Analysis. See Chemical
Analysis.

Thermometry, the art of measuring tem-
peratures. The "measurement" of temperature
is quite a different thing from the measurement
of a time, or a length, or a mass, and it consists
merely in assigning to each temperature that may
come up for consideration a definite place upon
some sort of a numerical scale. The scale itself

may be perfectly arbitrarj', so that an interval
of temperature upon one part of the scale cannot
is said to be "equal," in any physical sense, to an
interval on some other part, even though the
two are expressed by the same number of "de-
grees." The chief essentials of a practical ther-
mometric scale are (i) that it shall be perfectly
definite, so that when the same temperature is

"measured" on several different occasions, the
same identical result will be obtained each time,
at least to a degree of approximation sufficient

for the purposes for which the temperature is

being determined; and (2) that it shall be possi-
ble for two or more different observers, provided
with distinct instruments of measurement, to
measure the same temperature, and obtain re-
sults that are identical, at least to the same de-
gree of approximation as noted above. So long
as these essential conditions are fulfilled, we may
make use, for the purpose of establishing a ther-
mometric scale, of any measurable property of
matter, which varies in a determinate way with
temperature ; the "temperature," in any such case,
being defined as proportional to the attribute that
is measured, or to any continuous function of
that attribute. We may therefore have as many
different "scales" of temperature as we please,
and any one of these will be just as defensible,
and just as "correct," as any other one, although
no t\vo of them will be in perfect agreement. In
practice it is found that four particular kinds of
thermometric scales are especially useful. These
are based, respectively, upon (i) the expansion of
some substance that is subjected to an unvarying
pressure; (2) the increase in pressure of a gas
which is kept_ rigorously constant in volume;
(3) the variation of the electrical resistance of
a conductor; and (4) the electromotive force of
a thermo-electric couple (see Thermo-elec-
tricity), one of whose junctions is kept at a
constant temperature, while the other is exposed
to the temperature that is to be measured. Of
these four genera! methods, the first two have
been longest and most commonly employed ; and
the particular instruments that have been most
extensively used for putting them into practice
are known respectively as the "mercury-in-glass
thermometer" and as the "gas thermometer."
The mercury-in-glass instrument is described
under Thermometer, and the gas thermometer
is described in the present article, below.

The gas thermometer was probably the first

form of thermometer to be constructed. The
mercury-in-glass instrument followed, and for

many years was used almost exclusively for the
measurement of temperatures, doubtless on ac-
count of its simplicity and the ease with which
it can be used. But as the science of thermome-
try developed, :.n increasing refinement in tem-
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perature determinations was demanded, it was
found that the mercury-in-glass thermometer
is liable to serious errors on account of the

anomalous expansions and contractions of the

glass envelope; errors which were of little or

no importance when a determination of tempera-
ture to the nearest quarter of a degree or so was
considered sufficiently accurate, but which were
of paramount importance when it was proposed
to determine a temperature to the hundredth or

thousandth of a degree. The errors due to the

cause in question can now be eliminated in large

measure by making temperature determinations

by the "movable zero" method (see Thermome-
ter) ; but physicists nevertheless prefer to follow

the lead of Regnault, who, in his celebrated

'Fourth Memoir* (1847), recommended the em-
ployment of the gas thermometer as the standard

for the establishment of the temperature scale

;

and tlie gas thermometer is still the standard

in all work of high precision. The great advan-

tage of the gas thermometer consists in the fact

that tlie coefficients of expansion of gases are

many times greater than that of mercury, and

the effects of anomalous changes of size in the

glass bulb are of correspondingly less impor-

tance.

The gas thermometer is made in two general

forms, according as it is desired to measure the

temperature by the expansion of the gas at some
constant pressure, or by the increase in the pres-

sure of the gas at some constant volume. The
latter plan being the one that is now by far the

commoner in accurate work, we shall describe
it first, and at some length.

The constant-volume gas thermometer is

show-n, in its essential features, in the accom-
panying illustration. It consists of a bulb. A, of

considerable size, which is connected, by means
of a capillary tube, with a mercury manometer,
J\[. At a there is a mark upon the tube leading

to the gas bulb, and care is taken, whenever an
observation of any kind is taken, to have
the level of the mercury in the short arm of the

manometer stand exactly at fl. in order that the

volume of the thermomctric gas may always be
rigorously the same. A movable reservoir of

mercury, V, is connected with the column M for

this purpose, by means of a flexible tube ; so that

by raising or lowering V the mercury in M may
be brought to any desired level. Any gas that

we please may be used in the bulb A, but hy-

drogen, nitrogen, and air are tlie ones most com-
monly employed. In the filling of the bulb, the

most elaborate precautions are taken, not only

to have the gas that is used pure, but also, and
more particularly, to have it perfectly dry. For
this purpose the bulb is first exhausted by the

aid of an air-pump, and is heated while in

the exhausted condition, and allowed to stand for

a time, so that any moisture that may adhere to

the walls of the bulb may be driven off and re-

moved. The bulb is then filled with gas that

has been carefully dried by calcium chloride or

other drying agents, and is then exhausted again

and heated ; the operations of exhausting and
refillingbeing repeated several times, until there

can be no doubt about the dryness and purity of

that which is finally allowed to remain. Tem-
perature, according to this instrument, is defined

as being rigorously proportional to the pressure

that prevails in the bulb A, so long as the volume
of the gas in the bulb remains constant. It will

be observed that there is here no assumption

that the thermomctric gas obeys the laws of

Boyle and Charles (see Thermodynamics) ; the

relation which has just been assumed being the

definition of the term "temperature," according
to the constant-volume gas thermometer. If T
be the temperature as thus defined, and P is the

pressure prevailing within the bulb A, then we
have, from the definition of temperature, 7"= CF,
where C is a constant for the particular ther-

mometer under consideration. (It is to be ob-

served that P is the total pressure to which the

gas in A is subjected. It includes not only the

pressure that is read from the manometer M,
but also that barometric pressure that prevails at

the same time in the air of the laboratory; for

this barometric pressure acts upon the top of the

mercury column, and it is therefore to be added
to the reading of the manometer M.) To de-

duce the value of the constant C, we may sub-

ject the bulb A successively to the steam from
boiling water, and to a mixture of ice and water,

as described under Thermometer. The total

pressure upon the gas in the bulb being noted in

each case, let us suppose that it is Pa at the freez-

ing point, and Pm at the boiling point. Then
the foregoing equation, when applied to these

two cases, takes the following forms, respec-

tively: To=CPi,, Tioo_=CPioo; To being the tem-
perature of the freezing point according to the

scale of this thermometer, and Tim being that of

the boiling point. We may define either To or

Tim however we please, and then find the cor-
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responding value of C; but it is desirable that the

scale of the gas thermometer shall be as closely

as possible like that of the ordinary mercury-in-
glass instrument ; and in order to fulfil this con-

dition it is found to be best to subject the gas

thermometer scale to the condition that the dif-

ference between To and Tjoo, as determined by
the gas thermometer, shall be numerically the

same as the difference between the freezing and
boiling points, on the ordinary mercury-in-glass

scale. In other words, it is found to be best to

have the average size of the degrees the same on
the two instruments. In scientific work the cen-

tigrade scale is used in practically every in-

stance; and if we adopt it here, we shall have
the relation Two— ro=ioo°, if the condition

just mentioned is to be fulfilled. From this and
the preceding equations we easily find that

C(P,oo— Po) =100°, or C= ioo/(F,oo— Po) ;

so that when we know the values of Pioo and Po
by direct observation, we are prepared to deter-

mine C at once, and hence to calculate the gas-

temperature, T, corresponding to any given pres-

sure P, by means of the relation T^CP. It

will be seen that the zero of the gas thermometer
scale does not coincide with the freezing point

of water, but that it is very much lower. The
gas thermometer could not give T= o, for

example, unless P= o; that is, not unless the

temperature was so low as to cause the gaseous
pressure to disappear altogether. The zero

point from which the indications of the gas
thermometer are counted, according to the for-

mula given above, is called the "natural zero" of
the instrument ; and in order to be able to com-
pare the gas scale with the scale of the ordinary
mercury-in-glass thermometer, it becomes neces-

sary to know what the temperature of freezing

water is, as read from the gas scale. To deter-

mine this, we make use of the relation To=CPo.
Substituting in this the value of C as already

found, we find that To^ iooPo/(Pioo— Po).

Now the quantity (Pioo— P«)/Po is known as

the "coefficient of expansion at constant volume*
for the gas. (The name is somewhat absurd, it

is true, because there is no expansion at all, if

there is no change of volume; and it would be
more accurate to designate this fraction as the
"coefficient of increase of pressure" at constant
volume.) It appears, therefore, that the tem-
perature of melting ice, on the scale of the con-
stant-volume gas thermometer, is numerically
equal to 100 times the reciprocal of the coeffi-

cient of expansion of the gas at constant volume.
Having found To, we have only to subtract it

from every reading of the gas thermometer, in

order to reduce that reading to its corresponding
value as reckoned from the freezing point of
water. If we call the values of T— To, as com-
puted for any given gas thermometer, the "re-

duced readings" of that thermometer, then we
find that the reduced readings of the nitrogen,
hydrogen, air and carbon dioxid constant-volume
thermometers are all nearly identical, and that
they are all closely comparable with the read-
ings of the ordinary mercury-in-glass thermome-
ter. If two constant-volume gas thermometers
be filled with the same gas in different states of
density, then the reduced readings of the two
are very nearly equal, but yet not necessarily

identical.

The coefficients of expansion at constant vol-

ume of certain of the more important ther-

mometric gases are given in Table i, as deduced
from a careful analysis of the data given by
Chappuis, Regnault, and numerous other experi-
menters of high standing. The values here given
are believed to be superior to any that have yet
been published. The "initial pressure" signifies

the pressure in the gas in the thermometric bulb,
when the bulb is surrounded by ice and water;
this pressure being given, as the most convenient
way of fixing the density for which the coeffi-

cients were determined. Two coefficients are
given for air at each initial pressure, because it

I.— COEFFICIENTS OF EXPANSION AT CONSTANT
VOLUME.
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In Table 2 comparative readings are given, of

the mercury-in-glass ('verve dur" ; see Ther-
mometer) scale, and the scales of the constant-

volume hydrogen, nitrogen and carbon dio.xid

thermometers, in which the "initial pressures*

arc 1,000 millimetres of mercury. The signifi-

cance of the table will be made plain by the fol-

lowing example: If all of tliese thermometers
were exposed to a temperature at which the

"reduced" reading of the hydrogen instrument
was 30° C, then the nitrogen thermometer would
read 30.011°, the carbon dioxid thermometer
would read 30.054°, and the mercury-in-glass

thermometer would read 30.102°. The readings

given in the second column were obtained from
experiments made upon the nitrogen thermome-
ter; but Chappuis states that the reduced read-

ings of the air thermometer and of tlie nitrogen
thermometer are practically indistinguishable

;

and hence this column will serve for each of
them.

In the constant-pressure gas thermometer,
temperature is defined as proportional to the

volume of a fixed mass of gas which is allowed
to expand in such a manner that its pressure
remains constant. Regnault experimented with
thermometers of this class, and considered them
to be distinctly inferior in accuracy to those in

which the volume is constant, and which we have
already described. This judgment pronounced
by Regnault has met with the approval of nearly

every subsequent authority upon experimental
physics, and hence the constant-pressure gas
thermometer has not been at all extensively used
in practical work. Professor H. L. Callendar, in

fact, is almost the only prominent advocate of

the constant-pressure instrument at the present
time. He claims that the constant-pressure gas
thermometer is capable of yielding results even
superior to those of the constant-volume ther-

mometer; and he has devised a very ingenious

form of the constant-pressure instrument, which
certainly appears to overcome most of the ob-

jections that have been urged against it in the

past. (See his paper entitled *0n a Practical

Thermometric Standard.' in the 'Philosophical
Magazine,' for 1899, Vol. 48, page 519. Consult,
also, 'Proceedings of the Royal Society,' Vol.

SO, 1891, page 247, and Preston, 'Theory of
Heat'.) To facilitate computations connected
with the constant-pressure gas thermometer, we
present, in Table 3, the coefficients of expansion
of the principal thermometric gases at the con-
stant pressure of 1,000 millimetres of mercury
and also at 760 millimetres. These are obtained
by a careful comparison of the best determina-
tions that have yet been made, and the values
here given, like those in Table I, are believed to

be the best that have been published up to the
present time.

III.— COEFFiaENTS OF EXPANSION OF G.\SES AT
CONSTANT PRESSURE.
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examined, with their edges toward the source of

the light. The two strips are placed in the two
arms of a sensitive Wheatstone's bridge, and so

long as both the strips are exposed to radiation

of the same intensity, the balance of the bridge

is preserved. When one of the strips coincides

with a Fraunhofer line, however, while the other

is still exposed to the full radiative power of the

source of light, the balance is destroyed, and the

existence of the line is thereby demonstrated,
even though the line be in the infra-red, where it

is not visible to the eye.

Thermo-electric couples have been used to a
considerable extent for the measurement of tem-
perature, and Regnault experimented with them
somewhat, but showed that they are distinctly

inferior in accuracy to the other known methods
of determining temperature. At exceedingly low
temperatures, however, they are often of great

value. Wroblewski, for example, made use of
thermo-couples quite extensively for tempera-
ture measurements in his researches on the criti-

cal points of the gases which are liquefiable only

at extremely low temperatures. The platinum-

resistance thermometer is more generally fa-

vored, however, for this purpose.
Consult Guillaume, 'Thermometrie de Pre-

cision,' and Preston, 'Theory of Heat,* together
with the references therein given.

A. D. RiSTEEN, Ph.D.,
Editorial Staff, 'Encyclopedia Americana.''

Thermophone, a different platinum-
resistance thermometer (see Thermometry),
in which the galvanometer that is most com-
monly employed is replaced by a telephone. Two
coils of platinum wire, which are exposed to the
respective temperatures that are to be compared,
are introduced into two of the arms of a Wheat-
stone's bridge whose remaining arms contain
known resistances. The telephone is placed in

the cross-arm of the bridge. An alternating or
pulsating current of low frequency is used in

making the observation, and when the bridge is

in balance, this fact is indicated by the silence

of the telephone. See Warren and Whipple,
'The Thermophone,' in 'The Technology Quar-
terly,' Vol. VIII., page 125.

Thermopylae ( Gk. QepiumiXai, hot gates ), or
simply Pyla ( Gk. Ui'Kai, gates), in classical

geography, a pass on the southeastern frontier

of ./Eniania, Greece, leading from Thessaly into
Locris, and on the route of the only good road
from Thessaly to central Greece. It was situ-

ated between the range of Mount CEta and an
inaccessible morass which bordered the Maliac
Gulf; and in breadth it was a narrow tract of
perhaps some 50 feet. Its name was derived
from the presence of thermal springs. As the
only means by which a hostile army might pene-
trate from northern into southern Greece, it

held a peculiar strategic value in Grecian history.
It is celebrated as the scene of the defense by
Leonidas (q.v.) and the 300 Spartans against
the vast host of Xerxes (q.v.) in August 480
B.C. The account of this battle given by Hero-
dotus has been generally followed. Xerxes,
ridiculing the members of the Hellenic de-
fenders (5,200, not counting the Locrians, whose
numbers are not known), sent against them the
Medes and Cissians with instructions to take
them prisoners and bring them before him.
When, after a day's fighting, these were unsuc-

cessful, the picked 10,000, called the "Immortals,"
were sent forward; but, handicapped by the

shortness of their spears, they were no match
for the Hellenes, of whom few fell, while the

Persian loss was on both days excessive.

Xerxes was now in great perplexity, when
Ephialtes, a Malian, came "to tell him of the

pathway which led across the mountain to

Thermopylae." This path ascended the gorge
of the river Asopus, and the hill Anopxa ; then
passed over the crest of Oita and to the rear of
ThermopylcC. The Persians arrived in the rear

of Thermopylae soon after mid-day of the third

day. Tidings of their coming had already been
brought to the Greeks by scouts and Persian
deserters. ^lost of the Greeks withdrew, but
the Spartans and the Thespians (700) remained,
and the Thebans (400) were compelled to stay.

Of the Spartans and Thespians, all fell ; and of
the Thebans, few escaped. To the complaint
that the Persian arrows darkened the sky the

Spartan Dieneces is said to have answered,
"Good ; then we shall fight in the shade."

Through deposits from the Spercheius and
other streams, great alterations have taken place
at Thermopylae, so that it is not now a pass,

but a swampy plain. Consult Schliemann, 'Un-
tersuchungen der Thermopylen' (1883), and
various standard histories of Greece. See also

Greece, Ancient— History.

Thermopylae of America, a title applied to
Fort Alamo, Texas. See Alamo, The.

Thermoscope (Greek, "to show heat"),
any instrument for indicating temperature. The
term is commonly applied, however, to such in-

struments as indicate one temperature only, or
a very limited number of temperatures ; or to

those which are used for indicating changes or
difference of temperature, without giving the
magnitude of these changes or differences. The
forms that have been given to instruments of
this kind are so manifold as to be almost past
enumeration. As a single illustration, the in-

strument may be cited, whose indications depend
upon the melting points of alloys. An instru-
ment or device of this sort contains buttons or
wires of a number of alloys, whose several melt-
ing points are known; and in the observation of
temperature by this method, the instrument is

exposed to the temperature under examination,
and a note is made of which of the alloys melt,
and of which remain unmelted. If Tt is the
melting point of the least fusible of the alloys

that have melted, and T2 is the melting point of
the most fusible of the alloys that have not
melted, we can then assert that the temperature
under consideration is higher than Ti, but lower
than T:. For many purposes in the arts, it is

quite sufficient to know, in this manner, that a
temperature is between certain limits. A ther-

moscope which can only indicate certain limiti;

between which a temperature lies, is called ?.

"discontinuous thermoscope." Continuous ther-
moscopes, which are capable of affording an
actual measurement of any temperature within
their range, are now commonly called "ther-
mometers," whether they resemble the ordinary
mercury-in-glass thermometer or not. A ther-
moscope in which temperature is inferred by
noting the electrical resistance of a coil 01.

platinum wire, for example, is called a "platinum
resistance thermometer." See Thermometer
and Thermometry.
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Ther'mostat. S»e Electric Alarm ; Elec-
tric Signaling.

Thermotax'is, the regulation of the tem-
perature of the body. The principal sources of

animal heat are muscular exercise and the com-
bustion of food, involving absorption of oxygen
and liberation of carbon dioxide. Body tempera-
ture remains about normal under many trying
circumstances through the balance maintained
by the nervous system between its production
and its dissipation. The chief avenues of dissi-

pation are radiation from the surface of the
body, the expired air, and the excreta. Febrile
action or fever is believed to be due to an over-
production of heat, to an underelimination, or
to both. The overproduction is believed to re-

sult from an increased combustion especially of
albuminous substances of the body, with an
increased discharge of carbon dioxide and the
nitrogenous wastes, urea, creatine, and creatinine.

Vv'hen fever prevails the action of the heart is

accelerated, the secretions of glands are im-
paired, and the intricate process of metabolism
is deranged. Heat-regulation, effected by recip-

rocal changes in heat-production and heat-dissi-

pation and depending essentially upon the
influence of cutaneous impulses and the tempera-
ture of the blood, is governed, it is generally
believed, by two nerve-centres, one controlling
heat-production, the other heat-dissipation.

Thermot'ropism, a tendency toward
warmth, e.xhibited in the reactions of animals.
An example is found in the care with which
ants move their eggs and larvae from place to
place in order to secure a proper and equable
temperature for their welfare. Compare Helio-
TROPiSM, with which tendency this is somewhat
confused.

The'roid, having animal propensities or
characteristics; specifically applied to idiots, who
in habits or appearance resemble any of the
lower animals. The word is of recent intro-

duction, but the extraordinary resemblances pre-

sented by some of the weak-minded to certain

birds and mammals have attracted attention for

a very long period.

Theromor'pha, or Anomodontia, an order
of extinct (Triassic and Permian) reptiles.

"The dominant group among the earliest rep-

tiles in each quarter of the globe where they
have as yet been discovered," says Woodward,
"is directly intermediate in skeletal characters

between the highest labyrinthodonts (Mastodo-
donsatinis and its allies) and the lower mam-
mals (Monolrcinata). Its members first re-

ceived the name Anomodontia in allusion to the

varied modifications of the dentition, so unusual
among reptiles. They were afterward named
'I'heromorpha or Theromora ... in allusion

to the many obvious resemblances in their skele-

ton to that of monotreme mammals." These
similarities are chiefly of the dentition, zygo-
matic arch, pelvis, cruro-tarsal joint, scapula and
occasional doubling of the occipital condyle.
The general shape of the skull is often closely

mammalian, but its details show its unquestion-
able reptilian features. Three suborders are

recognized— Part'/owwn'a, Thcriodontia, and
Anomodontia.

The theromorphs were all land-reptiles with
short, stout limbs and powerful jaws. Some
were massive and of great size, like great alli-

gators with turtle-like or even dog-like heads;
others small and probably as agile as a weasel.
They were the predatory beasts of their age, and
were adapted in powers and characteristics to
the pursuit of a large variety of animal prey.
The most unrcptilc-likc were those of the sub-
order Theriodontia (q.v.).

It is a natural suggestion that the race of
mammals, undoubtedly of reptilian origin, must
have descended from this group, whose bones
(numerous in the Triassic rocks of the Western
United States) show so many mammalian fea-

tures ; but thus far no direct connection can be
shown. The dinosaurs, however, seem certainly
to have descended from this stock. Consult
Woodward, 'Vertebrate Palaeontology* (London
1898) ; Gadow, "Amphibia and Reptiles' (New
York 1901), wherein many further references to

details will be found.

Therop'oda, a sub-order of dinosaurs
(q.v.).

Thersites, ther-si'tez, according to Homer,
the ugliest man in the whole Grecian army that

beleaguered Troy. He was a malicious and slan-
derous brawler whom Ulysses publicly beat and
brought to tears for his insulting attack on
Aganon. He was eventually slain by Achilles
for piercing with his spear the eye of the dead
queen of the Amazons, Penthesilea, whom he
had also spoken of with contumely.

Theseum, the-se'um, or Theseion, the-se'-
6n, a temple in ancient Athens dedicated to
the commemoration of Theseus and his exploits.
It stood on an elevated site northwest of the
agora and in early Christian times was used as
the church of Saint George of Cappadocia.
Within its precincts Cimon deposited the bones
of the hero which he had brought from the
island of Scyros. The temple was begun 465 b.c.

Many consider it to have been originally dedi-
cated to Heracles or Heph^stus, but there is no
reason to doubt that it is actually a Theseum.
It was constructed of Pentelic marble in the
purest Doric style and is technically to be de-
scribed as an amphiprostyle, hexastyle peripteral
temple, with pronaos, and opisthodomos or epi-

naos. The facade and rear pediment have each
six columns ; the sides 13 each ; their height
being about 30 feet. .A fragment of the portico
and the roof of the Stella are still standing.
There are also some noteworthy remains of the
statuary with which tlie building w-as adorned
by sculptors of the school of Phidias. On the
metope are set forth the exploits of Theseus
and Heracles and the frieze of the cclla is also
in part standing. The dimensions of the build-
ing are roughly to be estimated at 100x50 feet.

Consult: Stuart and Rcvctt, 'Antiquities of
Athens' (1816); Leake, 'Topography of
Athens' ; Dyer, '.Ancient .'\thens. Its History,
Topography and Remains' (1873).

Theseus, the'sfis or the'se-us, in Greek
legend, a king of Athens and national hero of
.•\ttica, son of .Egeus by .T^thra, the daughter of
Pittheus of Troezen, in Peloponnesus. He was
educated at Troezen, at the house of Pittheus,
and passed for the son of Poseidon (Neptune).
When he came to years of maturity he was sent
by his mother to his father, and a sword and
sandals were given him by which he might make
himself knowm to .'Egcus (q.v.) in a private
manner. On arriving at Athens he narrowly
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escaped being poisoned by Medea, but his father

recognized the sword, and received Theseus as

his successor on the throne. He next caught
aUve the wild Marathonian bull ; but a much
more important service was the slaying of the

Minotaur and the freeing of Athens from the
tribute of seven youths and seven maidens an-

nually sent to Crete to be devoured by that

monster. (See Minotaur.) He succeeded his

father as ruler of Athens. The Athenians were
governed with mildness, and Theseus made new
regulations and enacted new laws. The number
of the inhabitants of Athens was increased ; a
court was instituted, which had the care of all

civil affairs ; and Theseus made the government
democratic, while he reserved for himself only
the command of the armies. To him also the
Athenians ascribed the union of the towns of
Attica into a single state, with Athens at the

head, and the division of the people into the

three classes of Eupatridje, Geomori, and Demi-
urgi (nobles, husbandmen, and mechanics).
Perhaps the most celebrated of the events in

the career of Theseus after the slaying of the

Minotaur was his war with the Amazons. He
is said to have invaded their territory and car-

ried off their queen, Antiope (according to an-
other account, that with which the readers of
Chaucer and Shakespeare are familiar, Hippo-
lyta). The Amazons in their turn invaded
Attica, and a battle was fought in the city of
Athens itself. Theseus was victorious, and the

Amazons driven out of Attica. He was absent
from Athens on various e.xpeditions, and when
he returned the Athenians had forgotten his

services. He retired to the court of Lycomedes,
king of Scyros, who threw him down a deep
precipice. In 469 B.C. his bones, as supposed,
were found by Cimon in Scyros, and brought to

Athens, where they received a magnificent bur-
ial. Statues and a temple (the Theseum) were
raised ; and festivals and games were publicly

instituted to commemorate his actions. A por-
tion of the temple still remains standing. What
shreds of history, if any, there may be in the ac-

counts of Theseus cannot be ascertained.

Thesmopho'ria, a pagan festival of ancient
Greece. It was celebrated only by women, in

honor of Dcmeter Thesmophoros ("the law-
giver") as foundress of agriculture, and thereby
of orderly social life and the marriage. At
Athens the festival extended to three days, be-

ginning with 24 October. On the first day there

was a procession to the temple of Demeter at

Halimos, southeast of the city ; on the second a

fast; and on the third day, called Kalligeneia

("the bearer of a fair offspring"), general and
often licentious indulgence.

Thesmothete, thes'mo-thet (from a Greek
word meaning lawgiver), one of the six inferior

archons at Athens who presided at the election

of the lower magistrates, received criminal in-

formations, decided civil causes, took the votes

at elections, and performed other duties.

Thes'pis, Greek author. He was a native
of Icaria, a dcme of Attica, lived in the time of

Solon, in the 6lh century B.C., and is considered

the inventor of tragedy, as he added to the

dilhyrambic choruses of the feats of Bacchus an
actor, who, when the chorus was silent, gener-

ally recited a mythical story; and probably car-

ried on dialogues with the leader of the chorus,

appearing successively in different characters in

a piece. This was a decided step toward the

drama.

Thessalo'nians, Epistles to the. Two
epistles written by the apostle Paul to the church
at Thessalonica, and which, in the Authorized
Protestant Version, have notes appended stating
that they were written from Athens. The prev-
alent opinion, however, is that the epistles were
written from Corinth, as Corinth was the only
place where Paul made a prolonged stay while
he was accompanied by Silas and Timothy, as

the opening verse of both epistles indicates that

he was at the time of their writing. The date of
the epistles lies most probably between 52 and
54. They are the earliest of Paul's writings;
and when compared with his other epistles are
seen to be characterized by greater simplicity of
style, as manifested in the connection of the
thoughts, the structure of the sentences, and the
mode of expression. The contents of the first

epistle are chiefly words of encouragement to the
infant church, commendations of the zeal they
had hitherto shown, mingled with exhortations
to steadfastness and warnings against the danger
of relapsing into the practices that prevailed
among them before they joined the Christian
Church. The epistles conclude with the special

injunction of various Christian duties. The sec-

ond epistle, after some expressions of consola-
tion to the Thessalonians on account of the per-

secutions they had had to suffer, goes on to

disabuse their minds of the belief that they
seem to have entertained, and partly to have de-

rived from St. Paul's own words in the first

epistle (ch. iv. 15-v. 3), that the day of judg-
ment was then imminent, on which account
some among them appear to have neglected their

ordinary duties. The apostle rebukes those who
have been doing so, and exhorts them all to

work patiently and diligently as he had done
while among them, and not to be led away by
busybodies.

Thes"saloni'ca. See S.vlonic.^.

Thessaly, thes'a-li, or Thessa'lia, the
northeastern division of ancient Greece proper,

bounded on the north by the Cambunian Moun-
tains, separating it from Macedonia ; on the west
by the chains of Pindus and Tymphrestus, sep-

arating it from Epirus ; on the south by Mount
ffita, separating it from ^tolia, Doris, and
Locris ; and on the east by the ^gean Sea. The
rich plain enclosed between these mountains be-
longs almost entirely to one river basin, that of
the Pencios (Salambria), which traverses it

from west to east, and finds an outlet into the
Thermaic Gulf through the vale of Tempe. It

was especially famed for its fine breed of horses
and its skilful horsemen. The name of Thes-
saly was derived from the Thessali, a Greek peo-
ple who are said to have come into this land
from the west, and who became the governing
class in the country. Thessaly was broken up
into separate states loosely united under a tagus,
and long exerted no important influence on the
affairs of Greece generally; but it rose for a
brief period to a position of greater consequence
when (about 375 B.C.) Jason of Pher?e, hav'Ug
been elected tagus, brought the whole of Thes-
saly completely under his power, and began to

threaten the rest of Greece, but the confederacy
was again weakened after his assassination in
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370 B.C. Thessaly afterward became dependent
on Macedonia, and finally was incorporated with

the Roman empire. In 1393, after the fall of the

Byzantine empire, Thessaly came, with the rest

of the imperial dominions, into the hands of the

Turks, and till recently formed a part of the

Ottoman empire. The greater portion of it was
in 1881 incorporated in the kingdom of Greece,

being now divided into the nomes of Karditsa,

Magnesia, Trikala, and Larissa.

Thetis, the'tis, in Greek mythology, a
daughter of Nereus and Doris, therefore one of
the Nereids. Her nuptials with Peleus were
celebrated on Mount Pelion, and were honored
by the presence of all the gods except Eris or
Discord, who was not invited, and who, to
avenge the slight, threw in among the company
the apple of discord. By Peleus she became the

mother of Achilles (q.v.).

The'urgy, from the Greek thcourgia, mean-
ing divine work, and used among the ancients

to signify supernatural agency in individual

human affairs, or in the government of
the world. Hence the act or art of invoking
deities or spirits, or by their intervention con-
juring up visions, interpreting dreams, receiving

or explaining oracles, etc. ; the power of obtain-

ing from the gods, by means of certain observ-
ances, words, symbols, or the like, a knowledge
of the secrets which surpass the power of rea-

son, to lay open the future, etc. The word also

means that species of magic which more modern
professors of the art allege to produce its effects

by supernatural agency, as contradistinguished

from natural magic. Also a system of super-
natural knowledge or power believed by the
Egyptian Platonists to have been divinely com-
municated to a hierarchy, and by them handed
down from generation to generation.

Theuriet, te-re-a, Claude Andre, French
poet and novelist : b. Marly-le-Roi 8 Oct. 1833.

He studied law in Paris, received his licentiate

in 1857, and in that year entered the department
of the Ministry of Finance. His poems include:
*Le chemin des bois' (1867); ^Le bleu et le

noir> (1873); 'Nos oiseau.>c' (1886); and 'La
ronde des saisons et des mois' (1891). He also

published *Julcs Bastien-Lepage, I'homme et

i'artiste' (1885), but is best known by his

novels, among which are: 'Nouvelles intrincs'

(1870) ; <MlIe. Guignon' (1874) : <Channe dan-
gereux' (1891); 'La Chanoinesse^ (1893); etc.

Thian-Shan (te-an' shan') Mountains, Cen-
tral Asia. See Tyan-Sh.\n.

Thibault, te-bo, Jacques Anatole (An.\tole
France), French novelist and poet: b. Paris 16

April 1844. The son of a librarian, he himself
after finishing his studies at the Stanislaus Col-

lege in 1876, became attached to the library of
the Senate. He has contributed to leading
French journals and after the withdrawal of
Jules Claretie from the 'Temps' to become ad-
ministrator of the Comedie Frangaisc, he sup-
plied the place of the latter and contributed to

that paper a weekly chronicle under the title

'La Vie litteraire.' His first publication was a
life of Alfred de Vigny (1868) ; then followed
'Poemes dores' (1873) and 'Noces corinthien-

nes> (1876), poems afterward collected into one
volume with additions in 1897. His earliest at-

tempts at fiction were 'Jocaste' and 'Le Chat
maigre' ("1870). His next novel, 'Crime de

Vol. is — :j

Sylvestre Bonnard* (1881) was crowned by the

Academic Frangaise. Other works are 'Desirs
de Jean Dervieu' (1882) ; 'Livre de mon ami'
(1885); 'Nos enfants' (1885); 'Balthazar'

(,1889); 'Thais' (1890), from which an opera
was made by Massenet in 1895; 'Opinions de
Jerome Coignard' (1893); 'L'Etui de nacre*

(1894); 'Rotisserie de la reine Pedauque'
(1895); 'Puits de Sainte-Claire,' containing
'Procureur de Judee' and 'Jardin d'Epicure'

(1895) ; 'Lys rouge' (1896) ; 'L'Orme du Mail'

(1897J ; 'Mannequin d'Osicr' (1898); <L'An-
neau d'Amethyste,' 'Clio' (1899). In his fic-

tion the critical spirit introduced into French
literature by Renan finds its development. His
analysis of passion is delicate ; and passes from
a tone of mild irony into one of bitterness. He
exhibits various phases of skepticism, and in

'Jerome Coignard* it has been said that no one
since Montaigne has been so radical. To him
criticism is the highest development of literary

expression. "It proceeds from philosophy and
history, and demands for its development an ab-

solute intellectual liberty."

Thibaut, te-bo, or The'obald I., king of
Navarre: b. France about 1200; d. 1253. He
was educated at the court of Philip Augustus.
As the Count of Champagne he is said to have
been a lover of the queen of Louis VIII., whose
death in 1226 Thibaut was suspected of having
caused. He succeeded to the throne of Na-
varre on the death of his uncle, Sancho the
Strong, in 1234. Going in 1239 to Palestine, he
suffered defeat at Gaza. He left a reputation in

literature as a trouvere whom even Petrarch and
Dante, and other great poets praised. His
poems, first published in 1742, have appeared in

several later editions. Consult Delbarre, 'Vie
de Thibaut' (1850).

Thibet, ti-bet'. See Tibet.

Thibodeaux, teb-o-do'. La., town, parish-
seat of Lafourche Parish ; on Bayou Lafourche,
and on the Southern Pacific railroad, about 50
miles west by south of New Orleans and 60
miles south by east of Baton Rouge. It is in an
agricultural region in which the principal prod-
ucts are rice, sugarcane, and cotton. The in-

dustries are connected chiefly with the cultiva-

tion and shipment of cotton, rice, sugarcane,
and vegetables. There are several private
schools, among them Mount Carmel Academy.
The state bank has a capital of $25,000. Pop.
(i8go) 2,078; (1900) 3,253.

Thickhead, a South American caterpillar-
eating bird of the family Capitonida, so named
because of the full-feathered and apparently ex-
cessive size of the head. The family is a large •

and handsome one, closely allied to the puff-

birds, and sometimes united with them under
the general term "barbet." In other parts of the
world "thickhead" is applied to various other
birds (especially in South Africa to the stone-
curlew (CEdicncmiis) of that region, translating
the local Dutch name dikkop.

Thief, one who steals or is guilty of theft;
one who takes the goods or personal property of
another without his knowledge or consent, and
without any intention of returning it; one who
deprives another of property secretly or without
open force, as opposed to a robber, who uses
open force or violence. A burglar is a thief

who forces an entrance into a building.



THIERRY— THIERS

Thierry, ti-er'i (Fr. te-a-re), Amedee
Simon Dominique, French historian and poli-

tician : b. Blois 2 Aug. 1797 ; d. Paris 26 March
1873. As a young man he entered the service of

the minister of marine, and in 1828 became pro-

fessor of history at Besangon. His ideas being

ultra-hberal, his course was suspended by the

minister of pubhc instruction. In 1830 he be-

came prefect of the department of Haute-Saone,
and in 1S38 returned to Paris, where he was ap-

pointed master of petitions addressed to the

council of state. He held various other polit-

ical appointments ; but continued his historical

investigations in the special field he had chosen

:

the origins of French national history ; the early

peoples and the neighboring races ; and the con-

quest of the Gauls by the Romans. In 1841 he
was elected a member of the Institute ; in i860

he became a senator; and in 1868 he received the

cross of the Legion of Honor. His works in-

clude: 'Histoire des Gaulois' (1828); <Histoire

de la Gaule sous I'administration romaine*
(1840-7); 'Histoire d'Attila' (1856); 'Tableau

de I'empire romaine' (1862) ; <Recits de I'his-

toire romaine au Ve siecle' (i860) ; and 'Saint-

Jerome' (1867).

Thierry, Jacques Nicolas Augustin,
French historian: b. Blois 10 May 1795; d. Paris

22 May 1856. He was educated in the Normal
School at Paris in 181 1, and in 1813 became
teacher in a provincial school. The following

year he quitted this occupation and returned to

Paris, where he embraced the socialistic views
of Saint Simon, and became his secretary and
his coadjutor in literary work, and in 1816 pub-
lished a treatise of his own, 'Des Nations et de
leurs Rapports Mutuels.* Perceiving the theo-

retical vagaries of his master, he separated from
him in 1817, and became one of the conductors
of the journal 'Le Censeur Europeen.' Shortly

afterward he became a contributor to the 'Cour-
rier Frangais,' in which, in 1820, he published

ten letters on the history of France, which at-

tracted attention. His celebrated work on the

Norman conquest of England, 'Histoire de la

Conquete de I'Angleterre par les Normands,'
was published in 1825, and by the interest of the

narrative, brilliance of style, and novel mode of

treating the subject, attained great success both

in France and in England. From his close ap-

plication to work M. Thierry became in the fol-

lowing year almost entirely blind, and at the

same time was attacked by a nervous disorder,

but still pursued his literary labors. An en-

larged edition of the letters formerly written by
him for the 'Courrier' appeared in 1827. under
the title of 'Lettres sur I'Histoire de la France.'

In 1830 he was elected a member of the Acad-
emy of Inscriptions and in 1834 published 'Dix
Ans d'Etudes Historiques.' About this time he
was entrusted by Guizot, then minister of public

instruction, with the editing of the 'Rccueil des

Monuments Inedits de I'Histoire du Tiers-

Etat,' for the collection of documents relative

to the history of France. To this publication he
prefixed an <Essai sur I'Histoire de la Forma-
tion du Tiers-Etat,' separately published in 1853.

In 1840 he published 'Recits des Temps Mero-
vingicns,' which gained for him the Gobert
prize of the Academy of Inscriptions.

Thiers, te-ar, Louis Adolphe, French
statesman and historian : b. Marseilles 15 April

1797; d. Saint Germain, Paris, 3 Sept. 1877. He
studied law at Aix, and was admitted to the bar

there in 1818. Desirous of a larger theatre for

his ambition he went to Paris in 1821, and hav-

ing got an appointment on the staff of the 'Con-
stitutionnel,* then the leading Parisian journal,

he soon attracted attention by his articles in that

paper. Journalism soon ceased, however, to sup-

ply sufficient stimulus to his active intellect, and
he undertook his 'Histoire de la Revolution
frangaise,* having as colleague Felix Bodin,

whose name appeared with his in the first two
volumes. The work was completed in ten vol-

umes in 1827. On the formation of the Poli-

gnac cabinet, Thiers founded with Armand Carrel

and Mignet, the 'National,' whose first number
appeared on I Jan. 1830. The new democratic
organ exercised a decisive influence on public

opinion, and the famous ordinances, the signal

for the revolution of July, were now issued.

Upon this Thiers counseled the issuing by the

journalists of a revolutionary manifesto. It was
signed by 43 names. To escape arrest Thiers

fled, on the night of the 28th, to the neighbor-

hood of Saint Denis, accompanied by Mignet
and Armand Carrel. Louis-Philippe, becoming
king of the French, Thiers was soon made coun-

cillor of state and attached to the department
of finance. He was elected deputy for Aix, and
after the death of Casimir Perier became minis-

ter of the interior in the cabinet of Soult, Octo-

ber 1832. He next filled the offices of minister

of commerce and minister of public works, and
again became minister of the interior, but in con-

sequence of differences with Soult and Gerard
gave in his demission II Nov. 1834, but soon re-

sumed office under Mortier. He again retired in

February 1S36, but a few days after returned to

power as foreign minister and president of the

council. These offices, after many vicissitudes,

he again held in March 1840. Taking a strong

interest in the Eastern question he declared in

favor of Mehemet Ali of Egypt against Turkey

;

but neither the king nor the chambers wished to

resort to extremities, and the policy of Thiers
having received a grave check he retired from
the cabinet 29 Oct. 1840. He now devoted him-
self to historical pursuits, and his 'Histoire du
Consulat et de I'Empire,' begun in 1845, was
completed in 1862, in 20 volumes. The revolu-

tion of February. 1848, found him prepared to

accept the republic; and he was a member, first

of the Constituent and then of the National As-
sembly. After the coup d'etat of 1S51 he was
banished from France, but returned in August,
1852. After an absence of 12 years from public

life he was chosen in the elections of 1863 deputy
for the department of the Seine, and re-elected

in 1869. In this position he regained much of

his early popularity. He combated energetic-

ally the project of war against Prussia, because
France was unprepared, and after the disaster of

Sedan visited the courts of London, Vienna,
Saint Petersburg, and Florence to seek assistance

against Prussia, but all that he could obtain was
a promise that the four great powers would sup-

port the proposal of an armistice. Thiers ac-

cordingly proceeded to the headquarters of the

King of Prussia at Versailles to open negotia-

tions for peace. But he was unsuccessful, and

Prussia proceeded to a war d outrance. On 17

Feb. 1871 he was elected chief of the executive

power of the republic, and on the 21st opened
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negotiations with Bismarck, which resulted in

the peace witli Germany. On 31 August the title

of president was bestowed upon liim and his

term of office fixed at three years. He resigned

24 May 1873, whereupon Marshal MacMahon
was appointed president. When MacMahon be-

gan to put himself in opposition to the republic,

Thiers acted in complete harmony with the re-

publican chiefs of the two chambers, notably

, with M. Gambetta, to whom, on 3 Sept. 1877, he
gave a meeting at Paris to read to him, and to

several other politicians, a manifesto which he
had just completed. But that very day he was
attacked with congestion of the brain, and died
at night. Thiers was par excellence the repre-

sentative of his country; a witty writer; and an
accomplished debater. He was also genial, un-
selfish, large-hearted ; and to establish the glory
of France was the main secret of his measures
and counsels.

Besides the works already named Thiers was
the author of *Histoire de Law' (1826, English
trans. 1859); <De la Propriete' (1848);
'L'Homme et la Matiere' (1875). Consult
Mazade, *M. Thiers: cinquante annees d'histoire

contemporaine' (1884) ; Simon, ^Thiers, Guizot,
Remnsat' (1885); Remusat, 'A. Thiers' (Eng-
lish trans. 1892).

Thieves' Islands. See L.^drones.

Thimble, a small metallic sheath or cap
used to protect the end of the finger in sewing.
Seamstresses use a thimble having a rounded
end. Those used by tailors are open at the end.
In the manufacture of thimbles coin silver is

mostly used, generally silver dollars, which are
melted, and cast into solid ingots. These are
rolled into the required thickness, and cut by a

stamp into disks of any required size. A solid

metal bar the size of the inside of the intended
thimble, moved by powerful machinery up and
down in a bottomless mold of the size of the
outside of the thimble, bends the circular disks
into the thimble shape as fast as they can be
placed under the descending bar. The work of
brightening, polishing, and decorating is done on
a lathe. Thimbles are said to have been found
at Herculaneum, and were used by the Chinese
at a very early period. Their invention in

Europe is traditionally ascribed to Nicholas van
Benschoten, of Amsterdam, in the 17th century.
In mechanics, the name thimble is applied to
various fixtures, such as a tubular lining through
which a bolt passes, etc.

Thimble-eye, a fish, the chub-mackerel (q.v.).

Thimble Rig, or Shell-game, a sleight-of-
liand or gambling trick, performed by means of
three thimbles and a pea or three nut shells and
a small wooden tube or bo.x. The pea being
placed on a table and covered with one of the
thimbles, the performer proceeds to shift the
thimbles, covering the pea now with one, now
with another, and offers to bet any bystander
that no one can tell under which thimble the pea
is. The person betting is seldom allowed to
w in, the pea being abstracted by sleight of hand.
In the United States the trick is commonly
known as the shell-game and is frequently
played at race track meetings, rural fairs and
other gatherings.

Thionville, te-oii-vel, or Diedenhofen, de'-
den-ho-fen, Germany, in Alsace-Lorraine, an
important railway centre, 18 miles north of

Metz. It stands in a level plain on the Moselle
River, and is strongly fortified. Its manufactures
comprise gloves, thread and nets ; and there are
sawmills and tanneries. There is some trade in
corn, hemp, and flax. An important fair is held
annually. In the Franco-German war (q.v.),
Thionville was invested after the battle of
Gravelotte, and after the fall of Metz it was be-
sieged with vigor. On 25 Nov. 1870, it was oc-
cupied by the Germans. It suffered severely by
the siege. Pop. (1900) 10,060.

Third Estate. See Tiers-Et.\t.

Third Order. See Terti.\ries.

Third-rail System, in electric railway
construction, a method of supplying trains on an
electric railway with current sent through a
third rail. In starting a train of five cars by
electricity from 500 to 1,200 amperes are re-

FlG. 1.— Diagram showing typical load carried at power
house of Metropolitan Elevated Railway, Chicago,
for 24 hours.

quired. If such currents were passed through
a trolley wheel, very excessive arcing would be
caused, due to the fact that the wheel touches
the wire at only one point. The contact sur-
face is not sufficient to carry this current, and
biirning of the wheel and trolley wire result.
With a sliding shoe, however, instead of a sin-
gle point of contact, you have a surface about
six inches long by two inches wide, and two of
these in use at once imder normal conditions.
In other words, the third-rail system differs
from the ordinary trolley road only in detail.
These details, however, are such as to make pos-
sible the application of electric traction to
heavier trains than has been found practicable
with the overhead trolley, and the system has
thus broadened the field for the application of
electricity to railway work, so as to bring it into
successful competition with steam for the heav-
iest classes of service. The reasons for its gen-
eral adoption on elevated roads were on accoimt
of the advantages peculiar to electric traction
itself, namely:

1. Reduction in cost of power for handling trains.
2. Increase in passenger handling capacity'.
3. A service more attr.active to the puhlic generally.

The reduction in the cost of power is ob-
tained largely from the generation of power in a
single central steam plant, instead of a great
number of smaller plants, as with the steam loco-
motive system. On this point of economy, the
fuel bill is one of the large items in the oper-
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ation of a railroad. With steam locomotives,

such as were formerly used on the Chicago ele-

vated roads, the only fuel available cost in the

neighborhood of $3.50 to $5.50 per ton, whereas,

in the modern power house, designed for electric

railway systems, coal ranging from $1.25 to $1.75

a ton is burned with entire success. When to

this is added the enormous loss in radiation

from a large number of steam locomotives, ex-

posed as they are in running over tlie line of the

road, and w^e compare this with the relatively

small loss experienced with a well-constructed

stationary boiler plant, it is not surprising that

the cost for coal per car mile on the electric rail-

ways in Chicago is about one third the cost per

car mile with steam locomotives. The compar-
ison is particularly favorable in Chicago on ac-

count of the ability to obtain a very cheap grade
of coal directly from the Illinois and Indiana

coal fields. In New York and other eastern

cities, this difference is not so great, as coal de-

livered at those points is necessarily higher in

price on account of larger freight charges. Be-
sides the saving in the coal bill, there is a
further gain by the use of large compound-con-
densing engine units. These large steam units

having a comparatively steady load, develop
power with a very much lower steam consump-
tion than the small engines of a locomotive with
their constant starting and stopping, and conse-

quent cooling of cylinders, etc. Another item in

which a considerable saving is made is in the

cost of repairs and renewals to the motor equip-

ment as compared with locomotives.

The second advantage— increase in capacity

for handling passengers— is due, first, to the

fact that with electric motors a much higher

rate of acceleration can be obtained in starting

trains, thereby increasing the average speed

over a given line of road. The trains can also

be handled with so much greater accuracy and
precision that a much shorter interval is per-

fectly safe, all of these directly contributing to

the end of greater capacity.

The third item— service more attractive to

the public generally— is proved by the facts of
the absence of smoke and steam, and the great

reduction in noise, these being especially impor-
tant in systems passing through the heart of a
large city, as is the case with elevated roads.

In regard to the use of the third-rail system on
interurban roads, the same general considera-

tions apply as to the economy of operation,

except that, trains being less frequent, the econ-
omy in the power generation is not so great an
item. There is another field for the third-rail

electric railway system, which has been de-

veloped by the New York, New Haven & Hart-
ford steam road, and that is the use of light

trains for suburban and interurban service on
many of their branch lines.

One of the most difficult problems in equip-
ping an electric railway system is the propor-
tioning of the total capacity of a power house to

the number of cars run, and the subdivision of
this total capacity into proper-sized units. In
order to determine these points, it is necessary
to be able to estimate the maximum loads that

will have to be carried during the rush hours,
and the minimum loads during midday and mid-
night. The maximum load does not always de-

pend upon the total number of trains run, as on
some lines more than half of these trains will

be running light in one direction in order to

carry the crowds back on their return or vice

versa. In subdividing the total capacity of a

power house, it is desirable to have a single

unit which will carry the minimum light load
with reasonable economy. The load on a power
house operating in connection with an elevated

railway system, varies not only from a maxi-
mum during rush hours to a minimum during
off hours, but also momentarily during the start-

ing and stopping of trains, these fluctuations

being most violent when the least number of
trains are in service. Under the worst condi-

tions, this rate will vary from 300 amperes to

4,000 in 15 seconds, or the reverse. It is neces-

sary, therefore, that all parts of the engine
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pare rails at $17 per ton with copper at $360
per ton. and it can be seen that one can afford

to put in the larger amount of steel required for

a given electrical capacity and still have a good
margin in favor of the rails. A commercial 80-

pound track rail has a carrying capacity about
equal to an 800.000 c. m. copper cal)le. In pur-
chasing the contact rails for the extension of a
western railway line, they were made of steel

of a special chemical composition, having a
higher electrical carrying capacity than the ordi-

nary commercial steel rail. The composition
was obtained after a series of experiments con-
ducted for the Manhattan railway in New York^
with a view to getting the best possible con-
ductor with a composition of steel that could be
successfully rolled into rails. The use of this

composition results in a steel rail so soft as to
be unfit for ordinary railway service, but the
conductivity is raised so that, compared with
copper, the ratio is about 8 to I, as against 12 to

I for ordinary commercial steel rails.

H. M. Brinckerhoff, M.W.S.E.,
Superintendent Chicago Metropolitan Elevated

Railivay.

Thirlmere, therl'mer, England, a long and
narrow lake in the mountains of Cumberland
County, in the centre of the Lake District, north-
west of Mount Helvellyn, between Derwent-
water and Grasmere. It is three miles long by
a quarter of a mile wide. The city of Manchester
bought and converted it into a reservoir for its

water supply, and the system, begun in 1886, was
completed in 1894 at enormous expense.

Thirlwall, therl'wal, Connop, English prel-

ate and historian: b. Stepney, Middlesex, 11

Feb. 1797; d. Bath 27 July 1875. He was edu-
cated at the Charter-house and at Trinity Col-
lege, Cambridge, where he obtained a fellowship.

He afterward studied for the law, and was
called to the bar in 1825. Having exchanged
the law for the church he was ordained in

1828, and some years after received the living

of Kirby Undcrdale, in Yorkshire. Here he
added to his pastoral duties a variety of literary

labors. The first of his works published by
him.^elf (his father had previously issued a
munber of essays and poems written by him
in extreme youth) was a translation of Schleier-
macher's 'Gospel of St. Luke,' to which he
prefi.xed an introduction. This work appeared
anonymously in 1825. His next work was a
translation of the first two volumes of Niebuhr's
'History of Rome,' with .-Xrchdeacon Hare
(1828-31). Then followed the work to which
he chiefly owes his reputation— his 'History of
Greece,' the first edition of which appeared in

Lardner's 'Cabinet Cyclopaedia,' in eight vol-
umes, between 1835 and 1844. It was well
received, and before the appearance of Grote's
history (the first two volumes of which were
published in 1846) was without a rival in the
English language. Grote himself praises it for
the learning, sagacity, and candor it displays,
and said that if it had appeared a few years
earlier he should probably never have conceived
the design of his own work. In 1840 Thirlwall
was presented by Lord Melbourne to the Welsh
bishopric of Saint David's, which he resigned
a little more than a year before his death. He
W.-1S for a time one of the editors of the Cam-
bridge 'Philological Museum,' and during the

closing years of his life w^as a member of the
committee for the revision of the Old Testa-
ment. He was one of the bishops who spoke
and voted for Gladstone's bill for the disestab
lishment of the Irish Church. Consult : Pe-
rowne, 'Remains, Literary and Theological, of
Connop Thirlwall' (1877); Thirlwall, 'Essays,
Speeches, and Sermons' (1880) ; Stanley,
'Thirlwall's Letters to a Friend' (1881) : Mor-
gan, 'Four Biographical Sketches' (1892);
Clark, 'Old Friends at Cambridge and Else-
where' (1900).

Thirst, a craving for water or other drink.
As appetite shows a need for the introduction
of food into the system, so thirst is a sensation
indicating the necessity of an increased supply
of water. This sensation is referred to the
throat, yet it is not a purely local feeling, but
an index of the wants of the tissues at large,

for thirst cannot be allayed unless the water
swallowed, reaches the stomach, is absorbed
and carried into the blood. Thirst may also
be relieved by the direct introduction of water
into blood-vessels, or by rectal injections of it,

or by its absorption through the skin. How
long the demands of thirst may be successfully
withstood cannot be slated definitely, since
human beings as well as the lower animals
differ among themselves, and under varying
circumstances of climate, etc., as to the degree
of tolerance. Certain it is that of all sub-
stances a regular supply of water is most
essential to the maintenance of life. If deprived
of it for even eight or ten hours, greater incon-
venience, pain, and debility are suffered by an
individual than from an equal deprivation of
solid food. As thirst is but the expression of
a dearth of water in the tissues, any condition
which causes a inore rapid elimination of water
than usual will increase thirst. Such is the
effect of severe muscular exercise, especially,
for example, the exertion in a heated atmo-
sphere habitual with stokers, iron-puddlers, etc.

Thirst is also increased by certain articles of
food, excess of salt or sugar, for example : in
febrile disorders ; in severe diarrhoeas and hem-
orrhages

; _
in diabetes ; in acute gastritis ; in

polyuria : in certain forms of hysteria, etc.

For allaying thirst nothing is so grateful as
pure cool water, sipped a little at a time. Sweet
drinks are apt to increase rather than relieve
thirst; but the vegetable acids in oranges,
lemons, grapes, limes, etc., have a tendency to
allay thirst, and to lessen the desire for large
quantities of fluid, which may cause discomfort.
Toast-water, small pieces of ice, effervescent
drinks, and dilute phosphoric acid, alone or
combined with a little aromatic bitter, are also
of value. In fever, cleansing the mouth, and
swabbing it with glycerine, borax, and water is
of more service sometimes than drinking large
quantities of water.

Thirteenth Amendment. See United
St.\tes. Tiif, L.\st Three Amendments to
THE Constitution of the.

Thirty-nine Articles, The, formally known
as "Articles of Religion," 39 in number, which
were framed and adopted as the recognized
creed of the English Church after the accession
of Queen Elizabeth. The articles w^ere recorded
as being "agreed to by the archbishops of both
provinces and the whole clergy," first in a con-
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vocation held in 1562, and afterward in anotlier

held in 1571. The Thirty-nine Articles gave
prominence to the tenets which severed the
Church of England from the Papacy. They
denied the supremacy of the pope, and the
asserted infallibility of the Roman Catholic
Church and of general councils. They denounced
the celibacy of the clergy, the denial of the

cup to the laity, transubstantiation, five out of
seven of the sacraments, the alleged worship of
images, and works of supererogation. The
articles set forth the doctrine and discipline of
the Established Church, as they continue to
this day, and are in efifect the creed of the
Church of England. The sovereign was recog-
nized as the head of the church, and every
person desiring to be a clergyman of the church
was and is required to subscribe to the articles.

Persons desiring to study at O.xford or Cam-
bridge were required to subscribe to the Thirty-
nine Articles until the requirement was abolished
in the reign of Queen Victoria.

Thirty Tyrants, a body of Athenian aristo-

crats, headed by Critias and Theramenes, who
undertook to administer the affairs of Athens
at the close of the Peloponnesian war, 404 B.C.

They put to death their opponents, and set a
Spartan garrison in the Acropolis. Later
Thrasybulus led the exiled citizens against
Athens, defeated the forces of the Thirty, and
slew Critias. Democratic government was re-

stored and soon afterward recognized by Sparta.
The Thirty Tyrants of Rome were a band

of revolutionists who tried to secure the im-
perial power during the reigns of Valerian and
Gallienus, 253-268 a.d.

Thirty Years' War, so called because it

lasted from i6i8 to 1648, was at first a struggle;

between Protestants and Roman Catholics,

north Germany supporting the former, and
southern Germany, with Austria at its head, the
latter cause. It gave the Swedes an opportunity
to e-xtend their dominion south of the Baltic,

it reduced the resources and weakened the
power of Austria, and it gained for the northern
states of Germany the breathing space needed
to develop independent existence. Few wars,
however, have been more calamitous in their

general effect on the mass of the people, and
the happiness and progress of mankind. Apart
from the horrors which attended the capture of
Madgeburg, and other barbarous scenes of the
struggle, it reduced the peasantry and most
of the townspeople to abject misery; it may be
said to have effaced for a time literature and
art in Germany, and it magnified the system
of petty principalities, since partly effaced as

a result of the Napoleonic wars, but still a
powerful obstacle in the way of complete Ger-
man progress.

On the one side were Austria, nearly all the
Roman Catholic princes of Germany, and Spain

;

on the other side were, at different times, the
Protestant powers, and France. The occasion
of this war is to be found in the fact that Ger-
many had been distracted ever since the Refor-
mation by the mutual jealousy of Roman
Catholics, Lutherans, and Calvinists. which led
the Protestant princes to form a Union in 1608,
against which the Roman Catholic League was
formed the following year. Certain concessions
had been made to the Protestants of Bohemia

by the Emperor Rudolph IL (i6og), but these

were withdrawn by his successor Matthias in

1614, and four years afterward the Bohemian
Protestants were in rebellion. Thus began the

first part of the long war, the part that is known
as the Bohemian war. The Protestant Bo-
hemians were led by the Count of Thurn, and
the Union sent an auxiliary corps into Bohemia,
under the command of the brave Ernest, count
of Mansfeld. Their leaders drove the imperial

troops from Bohemia, invaded the archduchy
of Austria, and advanced to the gates of Vienna^
but unfavorable weather and want of resources

compelled the invaders to retreat. Soon after,

Ferdinand, with the title of Ferdinand II., was
chosen emperor (28 Aug. 1619). He had borne
the title of king of Bohemia since the resig-

nation of his cousin Matthias in 1617. The
Bohemians, knowing his hostility to Protestant-

ism, had already declared his title to the Bo-
hemian crown void, and offered it to the elector

palatine, Frederick V., the head of the Prot-

estant Union, and husband of Elizabeth, daugh-
ter of James I. of England. Frederick accepted

the crown, but he was ill fitted to cope with the

difficulties before him, and the great victory of

the troops of the League (8 Nov. 1620), under
Maximilian of Bavaria, on the Weissenberg
(White Mountain), near Prague, which was fol-

lowed by the flight of the new king, put an end
to the Bohemian rebellion, and crushed the

Protestant cause in that quarter. Frederick was
put under the ban of the empire, his territory

was taken from him and bestowed on Maxi-
milian of Bavaria.

Ferdinand had now a favorable opportunity

of concluding a peace on moderate terms. But
his unsparing treatment of the conquered, and
the reactionary proceedings against the Prot-

estants generally, all of whom had been expelled

from Bohemia, at last roused the determined
opposition of the Protestant princes, who sought
and obtained foreign assistance. Aided by sup-

plies of money from England, and by a body
of troops from Holland, Count Mansfeld, Chris-

tian of Brunswick, and the Margrave of Baden
again took the field, and they were joined by
Christian IV. of Denmark. ^lansfcld was de-

feated by the imperial general Wallenstein at

Dessau (1626), and after a difficult march
through Hungary to the lower Danube, died

in Bosnia on the 30th of November in the same
year. Meanwhile Christian of Brunswick had
also died, and Christian of Denmark had been
defeated by Tilly at Lutter am Barenberg, and
compelled to withdraw to his own territory

(1626). The allies of Denmark, the dukes of

Mecklenburg, were now obliged to i\ee from
their territories, which were taken possession of
by Wallenstein with the consent of the emperor.
Holstein, Schleswig, and Jutland also soon fell

into the hands of the imperial troops. Pom-
erania and Brandenburg had detachments forced

upon them by Wallenstein. The power of the
emperor extended to the Baltic, and to secure

this power an attempt was made to seize all

the important towns on the coast. Stralsund
alone made serious resistance, and during a ten-

weeks' siege, which was carried on with furious

energy (May to July 1628), it baffled all the

attacks of Wallenstein, who was at last forced

to retreat with great loss. This check thwarted
the plans of Wallenstein, and led to a short
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interruption of the war. In the peace of Liiheck
(May 1629) Christian of Denmark received back
all the territories belonging to him that had been
occupied and devastated by the imperial troops,

on the condition of promising to interfere no
more in the affairs of Germany.

Austria was once more victorious ; but the
greater its victory the more complete was to be
the triumph of the Roman Catholic Church.
With this object the emperor issued the Edict
of Restitution, in virtue of which all the eccle-

siastical foundations and other church property
that had been confiscated for the behoof of
Protestants since the religious peace of Passau
(1552) were to be restored to the Roman
Church, and the Calvinists were to be excluded
from the benefits of that peace. This ordinance,
which threatened to take a large number of
bishoprics, and almost all the abbeys and other
ecclesiastical foundations of north Germany, out
of the hands of those who then held tliem,

filled all Protestant Germany with alarm and
prolonged the war. Many princes and towns
refused to obey it, and the emperor was obliged,
in order to give effect to it, to keep his forces
in the field. But these forces did not long
remain under the command of Wallenstein. At
a meeting of the Electoral College of the empire
in August 1630, Ferdinand found it expedient
to yield to the general demand for his deposi-
tion, and the supreme command of the imperial
armies was given to Tilly, who thereupon
marched against Magdeburg, which had refused
to carry out the edict.

In the meantime a new belligerent appeared
on the scene, one whose exploits form the most
interesting episode of the whole war. This was
Gustavus Adolphus, king of Sweden, who
landed on the coast of Pomerania on the 24th
of June 1630. The inducements which led him
to mix himself up with the struggle were the
desire of protecting Protestantism in Germany,
that of establishing the power of Sweden on
the coast of the Baltic, and that of checking
the advance of the power of Austria in north
Germany. For this last reason he had the
secret support of the French minister Richelieu,
who was jealous of the growing power of the
house of Hapsburg. Gustavus Adolphus was
generally hailed by the inhabitants of the Prot-
estant states of Germany as their deliverer, but
the Protestant princes did not extend to him
so eager a welcome. Fearing the revenge of
the emperor they for the most part refused his
offered alliance, and at the diet of Leipsic re-
solved to maintain a neutral attitude. The old
Duke of Pomerania, whose territory had been
terribly devastated by the imperial troops, had
at once opened his land to him, but tlie Electors
of Brandenburg and Saxony refused him a
passage through their territories, and while the
time was consumed in negotiations the town
of Madgeburg, after repeated assaults, was
taken and destroyed (10 May 1631). Tilly now
threatened Saxony, and the elector, John George
I., hastened to conclude, in his own defense,
the alliance which he refused in the interests
of the Protestant cause. On 7 September the
forces of Tilly and Gustavus Adolphus met at
Breitenfeld. close to Leipsic, when the former
were completely defeated. Tilly retreated to
the south, while the Swedish king advanced to the
Main and Rhine. Before the end of winter

tlie latter had made himself mastei oi the
bishopric of Wiirzburg and the grcatei part of
the Lower Palatinate, as well as of the towns
on the Rhine. In the spring of 1632 h< marched
by way of Nuremberg to the Lech, on the banks
of which Tilly had taken up a strong- position.
On 15 April this position was forced by the
Swedes, and Tilly was mortally wounded dur-
ing the engagement. After placing a garrison
in Augsburg, Gustavus Adolphus, accompanied
by the former Elector Palatine, Frederick V.,
advanced as far as Munich, the Ba/arian cap-
ital. Meantime the emperor had in his distress
again turned to Wallenstein, and i\iduced him
by entreaties and great concessions to undertake
to levy and command a new army. After a
successful operation against the Saxons, Wallen-
stein joined the Bavarian troops in Bohemia
and marched with them into Franconia, where
the Swedes had posted themselves utrongly not
far from Nuremberg. On arriving there Wallen-
stein took up anoth.er strong position in the
neighborhood, and fortified a camp. Here the
two armies lay for months facing one another
without coming to a pitched battle; till at last
Gustavus found that the resources of the neigh-
borhood were exhausted, and resolved to venture
upon an attack on the enemy's camp. But in
spite of the bravery of the assailants, the attack,
again and again renewed, was always repulsed.
Gustavus Adolphus was obliged to give up the
hope of success in his attempt, and soon after
he led his troops into Saxony. Tliither Wallen-
stein followed him, and on 6 Nov. 1632, a battle
was fought at Liitzen, near Leipsic, in which
Wallenstein was defeated, but in which the vic-
torious Swedes lost their king and leader.

After the death of Gustavus Adolphus the
direction of the war was assumed by the Swedish
chancellor Axel Oxenstierna, who, in the first
place, got the Protestant princes and towns of
the Franconian, Swabian, and the two Rhenish
circles of the Germanic empire to promise in
the Heilbronn Convention to uphold the Swedes
until the victory of the Protestant cause should
be secured. The principal generals who acted
under him were Bernhard von Weimar, and
the Swedish general Horn. France furnished
supplies of money. Bavaria was laid waste by
the Swedes, who, since the death of their king,
earned on the war in as barbarous a manner
as the imperial troops, who were now quar-
tered in Silesia. In this province and in Bo-
hemia Wallenstein lingered without exhibiting
any of the energy that was demanded of him
by the imperial court. This slackness, together
with other circumstances, caused him to be sus-
pected of entering into treasonable negotiations
with the enemy, and Ferdinand ultimately de-
posed him and placed him under the ban of
the empire, in consequence of which he was
murdered by some of his own officers (25 Feb.
1634). After this the imperial army moved
into Bavaria, and on 6 Sept. 1634, gained a com-
plete victory over Bernhard von Weimar at
Nordlingen. Several German princes, the prin-
cipal of whom was the Elector of Saxony, who
had never been well inclined to the Swedes,
now thought it convenient to conclude separate
peaces with the emperor, and the people gen-
erally began to cherish the hope of soon seeing
the termination of the war. The separate peace
with Saxony, the peace of Prague, was con-
cluded in May 1635, and in it Saxony received
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the whole of Lusatia as a hereditary possession,

while the emperor virtually gave up the edict

of restitution.

The hopes raised among the people of Ger-
many by this and other separate peaces were
far from being confirmed. Germany itself was
almost unanimous in desiring peace, but the

Swedes thought it their interest to continue

the war in order not to lose the advantages
they had gained, and France now determined to

take a more active part in the war, with the

view of abasing the house of Hapsburg and ex-

tending the French frontier to the Rhine.

Richelieu promised to the Swedes important aid

in money and troops, and the war was renewed
with greater vigor than had been shown since

the death of Gustavus. Adolphus. The Swedish
general Baner conquered and rendered desolate

Saxony and Thuringia (1636) ; Bernhard von
Weimar took Rheinfelden, Freiburg, and Brei-

sach, and formed the scheme of creating for

himself an independent principality on both
banks of the Rhine, but was stopped short in

his career by death in July 1639. In the midst
of these events the emperor had died (February

1637), and had been followed by his son Ferdi-

nand III., a man of milder and less energetic

temper than his father, but as firmly attached

to the Catholic faith, and equally inclined to

force it on his subjects.

In the autumn of 1640 the new emperor
assembled a diet at Ratisbon to deliberate over
the best method of conducting the war, and
while this council was sitting, Baner, who had
for the last few years been constantly engaged
in the east of Germany, conceived the audacious
plan of leaving his winter quarters and taking

the whole council, along with the emperor, pris-

oners (January 1641). A sudden thaw pre-

vented the execution of this scheme by melting
the ice on which he had hoped to cross the

rivers. Baner died during the retreat. He
was succeeded in the command of the Swedish
army by Torstenson, the ablest of the generals

who proceeded from the school of Gustavus
Adolphus. Although generally confined by the

gout to a sedan chair, he astonished the world
by the rapidity of his movements. He van-
quished the imperial armies near Leipsic (Breit-

enfeld 1642), advanced into Moravia with the

intention of penetrating into Austria and attack-

ing the emperor in his capital, then suddenly
appeared in Schleswig and Holstein and put to

flight Christian IV. of Denmark, who had lately

allied himself with the emperor and brought an
army into the field (1643). Later (.\ugust

1645), Wrangel, another Swedish general, forced
Christian to accept a disadvantageous peace.

After his victory over Christian IV., Torstenson
again turned south, and having destroyed two
imperial armies, one under Gallas and the other
under Hatzfeld and Gcitz, in conjunction with
Rakoczy, prince of Transylvania, once more
threatened Vienna (1645). But the emperor
was again delivered from the danger. The with-
drawal of Rakoczy obliged Torstenson to give

up his design ; and in the following year, worn
out by disease, he resigned his command, which
was taken up by Wrangel. Meantime the

French had been operating on the Rhine and in

the west of Germany. After the death of
Bernhard von Weimar they had taken his army
into their pay. At the head of this army Gueb-

riant obtained several successes, but toward the

close of 1643 suffered a severe defeat in which
his army was in great part destroyed. He him-
self was mortally wounded soon after. In the
following year neither of the French generals
Enghien and Turenne was able to gain any con-
siderable advantage ; but on 3 Aug. 1645, the

Austrian general Mercy was defeated at Allers-

heim, near Nordlingen, after which the junction
of the French and Swedes was inevitable. Late
in the summer of 1646 their united armies ad-
vanced through Swabia and Bavaria, and in the

armistice of Ulm (March 1647) compelled Maxi-
milian of Bavaria to fall away from the em-
peror. In the following year further successes

were gained, and Wrangel was on the point
of uniting his forces with those of the other
Swedish general Konigsmark who had pene-
trated into Bohemia, when the news reached
the armies that the Peace of Westphalia, which
had been negotiating for five years at Miinster
and' Osnabriick, was concluded. By a singular
coincidence it happened that the last blow of
the war was struck at the place where the war
originated, Prague. Konigsmark had taken one
part of the town, and was preparing to attack
the other when he was stopped by the news of
peace. See Austri.\-Hung.\ry ; Denmark;
France; German Language and Literature;
Germany; Germ.\n Catholics; German Evan-
gelical Protestant Church ; Gustavus II.

Adolphus ; Spain ; Sweden ; Wallenstein.
Consult: Prof. A. W. Ward, 'Thirty Years'

War' (1869); S. R. Gardiner, 'Thirty Years'
War' (1874) ; and German works by Schiller,

Barthold, Gindely, and others.

Thisbe, thiz'be, according to classical
legend, a Babylonian maiden beloved by the

youth Pyramus. Their homes adjoined and
since their parents prevented their marriage
they managed to converse through a hole in

the garden wall. Having arranged a meeting
at Ninus' tomb, Thisbe, who was first at the

spot, hearing a Hon roar, ran away, dropping
her mantle in her fright. The lion seized the
garment and tore it, and when Pyramus arrived
and saw the blood-stained garment, he con-
cluded that a lion had slain and eaten Thisbe,
and stabbed himself in despair. Thisbe, re-

turning to the tomb, saw Pyramus dead, and
killed herself also. The story is introduced as
a farce in 'The Midsummer Night's Dream,' by
Shakespeare.

Thistle, a composite plant of the genera
Carduus, Ccntaurca, Cnicus, Onopcrdon or
Sonchiis. Other related plants are the golden
thistle or Spanish oyster-plant (Scolymus his-

panicus) whose roots are used as a vegetable
like salsify and parsnip, which they resemble
somewhat closely in flavor

;
globe-thistles

(Echinops) often planted in shrubberies and
herbaceous borders for their striking effects;

blessed thistle (Carbenia bcncdicta) a hardy an-
nual herb useful for rockeries and wild gar-
dens, but commonly regarded as a weed in the

Mediterranean region where it is native, and in

California W'here it has escaped cultivation;

and the milk-thistle, also called blessed or holy
thistle (see Silybum), often grown in European
gardens for its edible roots, leaves and heads
and also for its ornamental qualities. Several

plants of other orders have sometimes been
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called thistle from their apparent resemblance to

true thistles. The best known of these are

probably the blue thistle {Echitim vidgarc) of

the Boraginacecr, and the fuller's or clothier's

teasel (Difsaciis fullonum) and its few related

species of the order Dipsacacca:.

Among the best known genera the following

species are probably most widely recognized.

The Scotch or cotton thistle (Onopcrdon
acanthium) is a biennial occasionally grown in

America and sometimes seen wild in the East-

ern States. It has cottony white spiny foliage

and large solitary terminal heads of pale purple

flowers. Tlie plants are often six feet tall, and
are planted in front of dark colored shrubbery.
They seem unlikely to prove troublesome as

weeds in America. Some of its other popular
names are Queen Mary's, silver, Argentine, oat,

asses', and down thistle. The Scottish emblem
seems more likely to be really the stemless this-

tle (Cnicus acaulis) which is common in Scot-

land. The so-called Canada thistle (Canluus
ar^'Cnsis) is a native of Europe. It has become
a troublesome weed in fields where methods of

cultivation and rotation are faulty, spreading
both by its seeds and its perennial creeping root-

stocks, every fragment of which is capable of
propagating a new plant. Prevention of leaf

formation by persistent cultivation is a sure

remedy as well as a safeguard. The plant is a

slender herb about three feet tall and has nu-
merous small purplish pink flower heads. The
bull thistle (C. lanccolatus) and the yellow this-

tle (C horridulus) are also well known rela-

tives found along roadsides and in fields, espe-

cially pastures. The pasture thistle {Cnicus
puinilus) is found in similar places. The genus
Carduus is distinguished from Cnicus by having
bristly pappus instead of plumose, by reason of
which the latter species are often called plume
thistles. The star thistle (Ccntaurca calcitrapa,

etc.) bears a resemblance to the blessed thistle

iCarhcnia) which was formerly united with it

by botanists. Several related species, notably
the corn flower, blue bottle, bachelor's button,

or bluet (C. cyanus) and the dusty miller (C.

cineraria) are popular garden plants. Three
species of sow thistles— the common {Sonchus
olcraccus), the field {S. arvensis), and the spiny
leaved {S. asper)— are well-known weeds in the

United States and the Carline thistle {Carlina
vulgaris) plays a similar role upon poor soils in

Europe. Tlie last was so named because tradi-

tion says that Charlemagne used its roots me-
dicinally.

Thistle-bird, the American goldfinch
(q-v.).

Thistle Crown, the name of a gold coin of
James VL of Scotland, of the value of 97.3

cents. It bore on the obverse a rose, and on the

reverse a thistle, botli crowned.

Thistle, Order of the. See Orders, Royal.

This'tlewood, Arthur, English conspirator:
b. Tupholm, Lincolnshire, 1770; d. London I

May 1820. He is said to have imbibed an-
archistic doctrines from the writings of Paine
and from a visit to France before the fall of
Robespierre. He entered the army in 1798 and
rose to the rank of a lieutenant. After various
misfortunes, both natural and the result of
gambling and dissipation, he became an active
member of the society formed by Thomas

Spcnce, which aimed at revolutionizing all so-
cial institutions. He attempted to organize a
revolution in 1816 which failed through the ef-

forts of informers, and in 1817 was indicted for
treason, but escaped conviction. In i8i8-ig he
suffered a year's imprisonment for a threatened
breach of the peace. After his release he became
the principal agent in the memorable Cato Street
conspiracy (so called from the meeting-place of
the conspirators in London), the object of which
was to murder several of the members of the
administration at a cabinet dinner, attack either
Coutts's or Child's bank, seize the Tower and
Mansion House and set up a provisional gov-
ernment. The day selected for carrying out the
plot was that fixed for the funeral of George III.

at Windsor, when all the military would be out
of London to take part in the funeral proces-
sion. This absurd scheme was betrayed by a
man who was ostensibly one of the conspirators
and the deepest in Thistlewood's confidence.
The projectors were arrested just as they were
about to proceed to the execution of their pur-
pose 23 Feb. 1820. Being tried and condemned
as a traitor, Thistlewood, with four of his coad-
jutors, was hanged and decapitated.

Thistlewood Conspiracy. See Cato Street
Conspiracy.

Thivae, the'vc. See Thebes.

Tho'burn, James Mills, American Metho-
dist Episcopal bishop : b. Saint Clairsville, Ohio,
7 March 1S36. He v\'as graduated at Allegheny
College, Jileadville, Pa., in 1857, and soon after
entered the ministry. In 1S59 he was sent as a
missionary to India, and has ever since been
identified with work in that region. He was
elected bishop of India and Malaysia in 1888,

and was for six years the editor of the 'Indian
Witness. •• His writings include: 'Missionary
Addresses' (1887) ; 'India and Malaysia'
(1893) ; 'The Deaconess and Her Vocation'
(1893); 'Christless Nations' (1895); 'The
Church of Pentecost' (1901) ; and 'Life of Isa-

bella Thoburi;' (1903).

Tholen, to'len, Netherlands, an island in
the province of Zeeland, north of the Ooster
Schelde, contains 51 square miles. It is pro-
tected by dikes. The soil is productive and the
principal products are wheat, rye, barley, oats,
flax, madder, beans and potatoes. Tholen is

also the name of the chief town, with 2,758 in-

habitants.

Thom, torn, James, Scottish sculptor: b.
Ayrshire, Scotland, 1799; d. New York 17
April 1850. He was by trade a stonemason,
and suddenly leaped into notice by his group
'Tarn o' Shanter and Souter Johnny,' cut in
the sandstone on which he was accustomed to
work. This group now forms part of the Burns
monument at Doon, near Ayr. It was first ex-
hibited in Edinburgh (1828) and by its success
the sculptor was led to move to London, but in

1837 sailed for the United States, where his
genius found at last a liberal recognition.
Among his best known works is 'Old Alortal-
ity' now in Laurel Hill Cemetery, Philadelphia,
of which he was induced to make many replicas.

Thomas, Saint, also called Didymus (the
former being the Aramaic, the latter the Greek
word signifying "twin"), one of the Twelve
Apostles. He is said to have been a native of
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Antioch. Eusebius says that his real name was

Judas. The scene in .the Gospel, in which the

doubts that Thomas had expressed with great

vehemence as to the fact of the resurrection were

at last dissipated, is the chief of the three occa-

sions on which he is prominent. He is said to

have preached the gospel among the Parthians;

but the particulars of his life are unknown. Tra-

dition relates with great circumstantiality that

he baptized a king, Gundaphoras or Gunda-
phares, w^hose name is known to archxologists

through many inscriptions and coins as reigning

in Peshawar, on the Indus. His grave was be-

lieved by the early Church to be at Edessa, and
Chrysostom mentions it as one of the four

genuine tombs of the apostles, the other three

being those of Peter, Paul, and John. Late tra-

ditions bear that Thomas went farther east than

Persia, and was the founder of the church in

Malabar, known as the Christians of St.

Thomas; but this is doubtful. (See Chris-
tians OF St. Thomas.) An apocryphal 'Gospel

of Thomas' is published in Tischendorf's <Evan-

gelia Apocrypha.' See Apocrypha.

Thomas, to-ma, Ambroise Charles Louis,

French musical composer: b. Metz 5 Aug. 181 1 ;

d. Paris 12 Feb. 1896. He studied in the Paris

Conservatoire, and in 1832 gained the Grand
Prix, which enabled him to continue his studies

in Italy. Returning to France he began to write

for the Opera Comique, his first opera being

'La double Echelle' (1837). Among his early

operas may be cited also "Betty' (1846); 'Le

Caid' (1849), and opera bouffe ; and "Le Roman
d'Elvire* (i860). He is best remembered, how-
ever, by the more serious works of his later

years, <Mignon> (1866); 'Hamlet' (1868); and
'Frangoise de Rimini' (1882). He was ap-

pointed professor of composition at the Paris

Conservatoire in 1852, and in 1871 succeeded

Auber as director. His non-operatic works in-

clude a 'JNIesse Solennelle' (1857), a 'Marche

Religieuse' (1865), cantatas, and chamber

music.

Thomas, tom'as, Annie. See Cudlip, An-
nie Thomas.

Thomas Aquinas. See .Aquinas, Thomas.

Thomas, Arthur Goring, English com-
poser : b. Ralton Park, Sussex, 20 Nov. 1850 ;

d.

20 March 1892. He studied at Haileybury Col-

lege and his musical education w^as received at

Paris, and at the Royal Academy of Music.

His opera, 'The Light of the Harem,' was given

with acceptance while he was still a student at

the academy. In 1883 his second opera 'Esmer-

alda' was produced at Drury Lane Theatre and

was warmly received. In 1885 followed 'Na-

deshda' and 'The Golden Web,' the latter being

completed by S. P. Waddington and produced

at Liverpool in 1893. Besides his operas he

composed 'The Sun Worshippers,' a choral

ode, 'Out of the Deep,' and 'The Swan and the

Skylark,' both cantatas, the latter one being fin-

ished by Sir C. V. Stanford. He is commem-
orated by the Goring Thomas scholarship at the

Royal x\cademy of Music.

Thomas, Arthur Lloyd, American banker:

b. Chicago 22 Aug. 1S51. In 18S0 he was super-

visor of the census of Utah, and in 1884 was a

member of the commission to complete and
codify the laws of Utah. He was governor of

Utah 1889-93, and during his term of office the

practice of plural marriages was formally re-

nounced by the ^Mormon Church. In 1898 he

was appointed postmaster of Salt Lake City and

reappointed in 1902.

Thomas, Augustus, American playw-right:

b. Saint Louis, Mo., 8 Jan. 1859. He was a spe-

cial writer and illustrator on Saint Louis, Kan-
sas City and New York newspapers, and was
editor of the 'Kansas City Mirror.' _ He is the

author of the popular dramas, 'Arizona' ; 'In

Mizzoura'; 'The Burglar' ; 'The Man Up-
stairs'; 'On the Quiet'; 'The Earl of Paw-
tucket' ; etc.

Thomas a Becket. See Becket, Thomas a.

Thomas, Cyrus, American archaeologist

and entomologist: b. Kingsport, Tenn., 2"] July

1825. He practised law for several years prior

to entering the Lutheran ministry in 1864. He
was naturalist on the United States Geological

Survey 1869-74 and professor of natural sciences

in the Southern Illinois Normal University

1874-7. He was State entomologist of Illinois

1875-82, and since 1882 has been ethnologist in

the United States bureau of ethnology in charge

of mound explorations. Of special interest in

this later line are his 'Study of the Jilanuscript

Troano' (1882); 'Notes on Certain Maya and

Mexican Manuscripts' (1884); 'Mound Explo-

ration' (1S88) ; 'Pre-historic Works East of the

Rocky Mountains.'

Thomas, Edith Matilda, American poet:

b. Chatham, Ohio, 12 .-\ug. 1854; d. N. Y.
City, 1901. She was educated at the State

Normal School, Geneva. Ohio. Much of her

verse was distinctly above the average, display-

ing not only very subtle feeling, but great

delicacy of expression. She contributed to

many periodicals, and published in book form:

<A New Year's Masque, etc' (1885) ; 'The

Round Year' (1886); 'Lyrics and Sonnets'

(1887); 'Children of the Seasons,' series

(1888) ; 'Babes of the Year' (1888) ; 'Babes of

the Nations' (1889); 'Heaven and Earth'

(1889); 'The Inverted Torch' (1890); 'Fair

Shadow Land' (1893); 'In Sunshine Land'

(1895); 'In the Young World' (189s); <A

Winter Swallow and Other Verse' (1896) ; etc.

Thomas, George Henry, American soldier:

b. Southampton County, Virginia, 31 July 1816;

d. San Francisco, Cal., 28 March 1870. On
his father's side he was of Welsh and English

ancestry. His mother was of Huguenot descent.

He received his early education at Southampton

Academy, near his home, and soon after his

graduation was appointed to a cadetship at the

West Point Military Academy, by the Hon.

John Y. Mason, member of Congress from the

Southampton District. He was graduated at

West Point in 1840, standing 12th in a class of

42 members, W. T. Sherman being 6th. He was

a thoughtful and industrious student at the

academy, a characteristic that followed him

throughout his later military career. In 184c

he was appointed lieutenant in the 3d Artillery.

He served in the war against the Seminoles in

Florida, and later in the Mexican War, and was

brevetted captain and major for meritorious ser-

vices at Monterey and Buena Vista. _ He was

instructor at the Military .Academy in 1851-4

In 1852 he was united in marriage with Miss

Frances Kellogg, of Troy, N. Y. He was

commissioned major of the 2d Cavalry in 1855,
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and for some years was upon duty on the west-
ern frontier, and engaged in campaigning against
hostile Indians.

Upon the breaking out of the Civil War he
espoused the cause of the Union, and was ap-
pointed brigadier-general of U. S. Volunteers.
It has been stated that early in 1861, during the
period of suspense and uncertainty that preceded
the war, he was vacillating in his loj-alty to the
government, and that he applied for services in

the Southern army ; but this is not true, as is

clearly shown by the facts presented by his

biographers. Van Home, Piatt and Coppee. In
June 1861, he was assigned to the command of
General Patterson, with the U. S. forces in the
\'alley of Virginia, but was soon transferred to
the west, and was placed in command of the 1st

division of the Union army in Kentucky. On
19-20 Jan. 1862, he won the first important
victory gained by the government forces in

the West, signally defeating the Confederates
under General Zollicoffer, at the battle of Mill
Springs (q.v.), in Kentucky, and was promoted
to the rank of major-general of volunteers and
thanked by President Lincoln in a complimen-
tary order. At the battle of Stone River (q.v.),

near Murfreesboro, his command held the cen-
tre of the Union line, where he gave additional
evidences of his abilities as a commander, and of
his staying qualities as a fighter. At the battle

of Chickamauga (q.v.), in September 1863,
Thomas commanded the Fourteenth corps com-
posed of three divisions of Rosccrans' army, and
at the crisis of the engagement on 20 September
he held the left of the general line, and success-
fully resisted the repeated attacks of the Confed-
erates. About noon the right wing of the army,
weakened by the withdrawal of troops to protect
Thomas' left flank, gave way before the assaults
of Hood and Longstreet. The right of the army
was routed, but Thomas reformed his troops on
Snodgrass Hill, and with the aid of reinforce-
ments brought forward by General Gordon
Granger, and other

^
detachments, checked the

onslaught of the victorious Confederates, re-
pelled their repeated attacks, and held the posi-
tion until nightfall, when he safely withdrew his
forces to Rossville. His defense of Snodgrass
Hill was one of the most dramatic events and
one of the most deadly struggles of the Civil
War. He fairly won the title of the "Rock of
Chickamauga," by which he is so well known.

In the engagement of November, 1863, in
front of Chattanooga (q.v.). General Thomas'
forces stormed the heights of Missionary Ridge,
and drove General Bragg's army from its strong
position on the crest, gaining a complete victory
over the Confederates. In the campaign against
Atlanta (q.v.) in 1864 Thomas was second in
command to General W. T. Sherman, and ably
co-operated with that great soldier in accom-
plishing the brilliant series of successes achieved
by the Union army. When General Sherman left
Atlanta and marched with his army through
Georgia to the sea. General Thomas took com-
mand of the Federal forces remaining in Georgia,
Alabama and Tennessee, and prepared to meet
the Confederate forces under General Hood,
then threatening an advance into Tennessee.
General Thomas then began the concentration of
his forces at Nashville (q.v.). His troops under
Schofield and Stanley stayed Hood's advance at
Franklin, Tenn., and inflicted terrible losses

upon the Confederates, but Hood soon appeared
before Nashville and threatened to attack the
city. General Thomas was now reinforced by
General A. J. Smith's command from Missouri,
and a large force of cavalry under General J. H.
Wilson. Time was needed for equipping the
cavalry and reorganizing the troops. Severe
winter weather had set in, and the hills about
Nashville were covered with ice and sleet,

—

thus delaying military operations. Meantime ths
authorities at Washington became impatient at
the delay, and ordered Thomas to attack Hood.
General Thomas explained and remonstrated,
and took due time for preparation. Orders
were issued finally relieving Thomas from his
command, but before they could be executed he
attacked Hood's army and gained one of the
most complete and brilliant victories of the war,
routing and almost dispersing Hood's forces.
General Thomas, by these results, fully vindi-
cated his judgment against all criticism, and re-
ceived the thanks of the President and Congress
for his splendid victory, pie was also commis-
sioned a major-general in the regular army.

At the close of the war he was in command
of the Department of the Cumberland at Nash-
ville, and was most useful in reorganizing and
sustaining the civil laws and government in
Tennessee and the adjacent States. His high
personal character, executive ability and good
judgment were instrumental in establishing
peace and good order throughout that section.
General Thomas must be credited with a very
high order of military ability, and a most hon-
orable place in the history of the Civil \\'s.t. Pie
made no serious military mistakes, and can be
charged with no defeats.

After the closing of the war he was assigned
to the command of the Military Division of the
Pacific, with headquarters at San Francisco,
where he died. His wife survived him but a
few years. They had no children.

G.\TEs P. Thruston, L.H.D.

Thomas, George Housman, English illus-
trator and engraver: b. 7 Dec. 1824; d. Boulogne,
France, 21 July 1868. He began life as an ap-
prentice to_ a wood engraver, and practised that
art in Paris, but gave the greater part of his
time to book illustration, in which he became
very proficient. He lived in the United States
in 1846-7, and made designs for banknotes. .Af-

ter his return to England he became draftsman
on the 'Illustrated London News.> His notable
pictures are <The Queen Giving Medals to Cri-
mean Heroes, > and <The Queen and Prince
Albert at Aldershott.^

Thomas, Hiram Washington, American
Methodist clergyman: b. Hampshire County, V'a.,

29 April 1832. He entered the ministry of the
Evangelical Association in 1852 and of the Meth-
odist Episcopal Church in 1S56. In 1S80 he was
pastor of the People's Church, (Chicago, but in
1881 was tried for heresy and expelled from
the Methodist ministry. He has published:
'Origin and Destiny of Man'; <Life and Ser-
mons'; 'The People's Pulpit'; etc.

Thomas, Isaiah, .American printer and
bookseller: b. Boston 19 Jan. 1749; d. Worcester
4 April 1831. He was apprenticed to Zachariah
Fowles, a Boston printer, with whom he estab-
lished the 'Massachusetts Spy,' of which he soon
became sole proprietor. So bold were his Whig
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editorials that in 1771 he was summoned to

appear for alleged sedition. He refused, and the
attorney-general, when ordered to prosecute,

failed to ohtain a bill of indictment from the
grand jury. After participation in the skirmish
at Lexington, lie continued the publication of
the 'Spy' at Worcester, where it thereafter ap-

peared with the exception of a brief period in

1776-7. It is the oldest journal in the State.

In 1788 he opened a book-shop in Boston, with
brandies in various parts of the United States.

Among his publications were the 'Massachusetts
Magazine' (8 vols. 1789-95) ; a folio Bible

(1791); and several editions of Watts' 'Psalms
and Hymns.* ?Ie was the founder (1812), first

president, and most liberal patron of the Amer-
ican Antiquarian Society. He published a 'His-
tory of Printing* (1810), which contains much
valuable material. This was reprinted in 1874
by the Antiquarian Society. Consult Lincoln,

'History of Worcester' (1837).

Thomas, Jesse Burgess, American Baptist
clergyman: b. Edwardsville, 111., 29 July 1832.

He was graduated from Kenyon College in 1850,
and practised law in Chicago 1857-62. He was
pastor of the First Baptist Church, Brooklyn,
1864-9, of the Michigan Avenue Baptist Church,
Chicago, 1869-74, 3nd from 1874-88 was pas-
tor of the First Church, San Francisco. Since
1888 he has been professor of church history at

the Newton Theological Seminary. He has pub-
lished: 'The Old Bible and the New Science';
'The Mould of Doctrine' ; etc.

Thomas, John, American physician and
soldier: b. Marshfield, Mass., 1725; d. Chambly,
P. Q., 22 June 1776. He was sent as surgeon
to the army in Nova Scotia in 1746; was on
the medical staff of General Shirley's regiment
in 1747; but secured an appointment as lieuten-

ant in 1759. In 1760, while commanding a regi-

ment under Amherst, he was engaged in opera-
tions against the French at Lake Champlain
and at Montreal. He was a delegate to the

Massachusetts provincial congress 1774-5 and
having, during the Revolution, raised a regi-

ment of volunteers, was appointed brigadier-
general. He took part in the siege of Boston

;

forced the British to evacuate Dorchester ; and
participated in the Canadian campaign.

Thomas, John Rogers, American singer
and composer : b. Newport, Monmouthshire,
Wales, 26 March 1829 ; d. New York 5 April
1896. He made his first public appearance in

1847 at Newport, and came to the United States
in 1849. He composed the music for many songs
once well known C'Tis but a Little Faded
Flower,' 'Beautiful Isle of tlie Sea,' and others),
and wrote a 'To Dcuni ' in B tlat.

Thomas, John Robert, American jurist: b.

Mount Vernon, III., 11 Oct. 1846. He Was edu-
cated at Hunter College, Ind., and served in

the Union army during the Civil War. He was
city attorney for Metropolis, HI., for two terms,
and State's attorney for four years. From 1879-
89 he was a member of Congress. From 1897 to
1901 he w^as judge of the United States courts of

Indian territory, and in the latter year resumed
his legal practice. In 1905 he was chairman of

the Constitutional Convention for the new State
of Scquoyahi.

Thomas, Joseph, American lexicographer

:

b. Cayuga County, N. Y., 23 Sept. 1811 ; d.

Philadelphia 24 Dec. 1891. He was educated at

Rensselaer Polytechnic Institute, Troy, N. Y.,

and at Yale, was graduated in medicine at

Philadelphia, and engaged in practice there. He
was in India in 1857-8, where he made a study
of Oriental languages, and later spent four
months in Egypt in the study of Arabic. He
was subsequently professor of Latin and Greek
at Haverford College, Pa. He was associate editor
with Thomas Baldwin of 'A Pronouncing Gazet-
teer' (1845), which was revised and published
as <A Complete Pronouncing Gazetteer or Geo-
graphical Dictionary of the World' (1855);
'A New and Complete Gazetteer of the United
States' (1854); etc. He also wrote: <A First

Book of Etymology' (1851-2); 'Travels in

Egypt and Palestine' (1853) ; <A Comprehen-
sive Medical Dictionary' (1864) ; 'Universal
Pronouncing Dictionary of Biography and Myth-
ology' (1870-1); and other works. He con-
tributed the pronouncing vocabulary of proper
names to 'Webster's Unabridged Dictionary.'

Thomas a Kempis. See Kempis.

Thomas, Lorenzo, American soldier: b.
Newcastle, Del., 26 Oct. 1804; d. Washington,
D. C, 2 March 1875. He was graduated from
the United States Military Academy in 1823.

At the organization of the adjutant-general's de-
partment he received a major's commission and
served as chief of staff of the army in Flor-
ida 1839-40, and in the same capacity on the
staff of General Butler during the Mexican
War. In 1861 he became brigadier-general and
adjutant-general of the army, and was retired

from active service in 1869.

Thomas, Reuen, American Congregational
clergyman : b. Birmingham, England, 14 Jan.
1840. He was educated at L^niversity College,
London, and entered the ministry in 1862. He
has for many years held the pastorate of the
Harvard Church, Brookline, Mass., and has pub-
lislied : 'Divine Sovereignty' (1885); 'Through
Death to Life' (1888) ; 'Leaders of Thought in

the Christian Cliurch' (1892); 'The Kinship
of Souls,' a novel (1899).

Thomas, Seth, .\merican manufacturer: b.

Plymouth Hollow (now Thomaston), Conn., I

Dec. 1816; d. there 28 April 1888. He was the
son of Seth Thomas (1786-1859), in whose
honor Thomaston was named, and who began
the manufacture of metal-movement clocks. The
son greatly enlarged the business, introducing
his clocks througliout the world. He manu-
factured all sorts of timepieces.

Thomas, Theodore, .American musician: b.

Esens, East Friesland, 11 Oct. 1835: d. Chi-
cago, 111., 4 Jan. 1905. He played the violin

in public at the age of 6, and when only
10 made his first public appearance in New
York. In his early concert and operatic en-
gagements he appeared with Jenny Lind, Sontag,
Grisi, and jNIario. During 1855-69 he was asso-
ciated with Mosenthal, Bergmann, Matzka, Berg-
ner, and William Mason in successive seasons of
chamber-music concerts. In 1864, having or-
ganized the orchestra which long went under
his name, he began his symphony concerts in

New York. These were continued, excepting the
interval from 1869 to 1872, until 1878, when
he went to Cincinnati to become director of the
College of Music. With an orchestra, sometimes of

40, and later enlarged to 60 pieces, he visited the
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large cities of the East and West, giving concerts

of both popular and classical music, and did

much for the development of musical taste.

With his name were associated the biennial mu-
sical festivals held in Cincinnati from 1873 to

1898. Festivals of a similar character were held

under his direction in Chicago in 1882 and 1884,

and in New York in 1882. As early as 1862 he

was appointed conductor of the Brooklyn Phil-

harmonic Society ; when the New York Phil-

liarmonic Society was organized he was chosen

its leader; and both positions he retained until

1891 when he made his residence in Chicago
and became leader of the permanent orchestra in

that city. In 1893 he was appointed musical

director of the World's Columbian Exposition.

Thomas, William Widgery, American
diplomat; b. Portland, Maine. 26 .Aug. 1839. He
was graduated from Bowdoin College in i860

and in 1862 entered upon a diplomatic career

as bearer of United States government des-

patches. Prior to 1865 he at various times served

as vice-consul-general at Constantinople, acting

consul at Galatz, Moldavia, and as war-consul,

Gothenburg, Sweden. In 1866 he resigned from
government duties and was admitted to the

Maine bar. He became commissioner of public

lands in Maine in 1869, and from 1870-73 was
commissioner of immigration ; in 1873-4 he was
a member of the State legislature and speaker of

the House 1874-5.

He has published a translation of 'The
Athenian' from the Swedish of Victor Rydberg,

(1869) ; 'Sweden and the Swedes' (1891).

Thomas of Cela'no, religious poet: b.

Celano in the Abruzzi ; d. about 1255. He was
among the earliest followers of Saint Francis

d'Assisi, and in 1221 was warden of the Mino-
rite houses of Worms, Mayence, and Cologne,

and provincial of the order for Germany. He
returned to Assisi in 1230. There is much
reason for thinking that he was the author of

'Dies Irse, Dies Ilia' (qv.). He also wrote
the two sequences, 'Fregit Victor Virtualis' ;

and 'Sanctitatis Nova Signa.' Consult Lisco,

'Dies Irx, Hymnus auf das Weltgericht' (1844).

Thomas of London. See Becket,
Thom.\s a.

Thomas the Rhymer. See Rhymer,
Thom.\s.

Thomas, Gospel of, one of the New Testa-
ment apocryphal books, written in the early half

of the 2d century. It treats of the boyhood of

Jesus and represents him as performing miracles.;

it was used by the Gnostics, and probably in its

original form was much more strongly Gnostic

in doctrine than now, having been subjected to

an orthodox revision. The book in its present

form is fragmentary. There is a Latin transla-

tion, and a Syriac version with English transla-

tion was published in 1875.

Thomasius, to-ma'ze-oos, Christian, Ger-
man philosopher and jurist: b. Leipsic i Jan.

1655; d. Halle, Germany, 23 Sept. 1728. He
was educated at Frankfort-on-tlie-Oder, and
became professor of law at Leipsic in 1681. In
1687 he substituted the German language for

Latin in his lectures, and in the following year
established a scientific magazine published in

German. The caustic wit with which he criti-

cized educational methods and religious topics of

the day, together with his advanced views, on

theology in particular, aroused a storm of oppo-
sition, and he was forced to leave Leipsic. He
went first to Berlin, and thence to Halle in

1690, where he became one of the founders of
the university, in which from 1C94 until his

death he was professor of jurisprudence. He
was ainong the first to break away from tradi-

tional pedantry and mcdia:val terminology, in-

troduced improved methods of study into various

departments of learning, and as a jurist took

a firm stand against trial and torture for witch-

craft. He wrote: 'History of Wisdom and
Folly' (1693); 'Thoughts and Reminiscences'

(1723-6) ; and other important works. Consult
works concerning him by Luden (1805) ; Wag-
ner (1872): Nicoladini (1887).

Thomasville, t5m'as-vil, Ga., town, county-
seat of Thomas County ; on the Savannah, F. &
W. and the Atlantic C. L. R.R.'s; about 10 miles

from the Florida boundary and 55 miles south of

Albany. It is in an agricultural and stock-

raising region. The chief industrial establish-

ments are cotton compresses, cigar factories, and
creameries. There is a large trade in cotton,

wool, fruit, vegetables, and grain. A branch of

the State University, called the South Georgia
Agricultural and Mechanical College, is located

here. Other educational institutions are the

Young Female College, the graded schools, and a
public library. There are four banks : one na-

tional has a capital of $100,000, and the three

state banks have a combined capital of $362,000.

There is one branch savings bank and trust

company. Pop. (1890) 5,514; (1900) 5-322.

Thomism, to'mizm, one of the two great

schools of scholasticism, the other being Scotism
(q.v.). It derived its name from its founder. Saint

Thomas Aquinas, the great Dominican doctor

;

while Thomism and Scotism are both scholastic

in their fundamentals they dififer in various con-

clusions and corollaries chiefly as follows: (l)

on the nature of universals ; (2) the principle of
individuation; (3) the maimer in which grace
acts on the human will ; (4) the proof of the im-
mortality of the soul; (5) freedom from original

sin in the case of the mother of Christ; (6) the

effects of the merits of the Incarnation; (7) cer-

tain points on the mode of the efficacy of the

Sacraments: (8) whether an action may be
morally indifferent ; (9) on the question of tol-

eration. See Aquin.\s, Thomas.
Thompson, tomp'son, Albert, American

artist: b. Woburn, Mass., 18 March 1853. He
studied art in his native country, and subse-

quently traveled in Europe 1872-5. Settling at

Paris in 1880 he became the pupil of several

French masters. Among his pictures may be
mentioned: 'After the Shower' ; 'Clearing tip'

;

'More Wind than Rain' : and 'Changing Pas-
tures.' Among his writings is 'Principles of
Perspective' (KS7S),

Thompson, Alfred Wordsworth, .American
painter: b. Baltimore, Md.. 27 May 1840. After
three years study in Paris he made his first

appearance at the Salon in 1865 and returned
to New York three years later. He is a mem-
ber of the National Academy, and of the Society
of American Artists. As may be judged from
the subjects of his pictures he has traveled
widely in Europe, Asia Minor, and northern
Africa. Among these paintings some of the best

are: 'Desolation'; 'Twilight in Corsica'; 'The
Market-Place in Biskra' ; 'The Hour of
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Prayer' ; 'Tangier' ; 'Review at Philadelphia,

1777' ; and 'The Schoolhouse on the Hill.'

Thompson, Benjamin, Count Rumford,
American physicist: b. North Wobnrn, Mass.,

36 March 1753; d. Auteuil, near Paris, 21 Aug.
1814. He entered a Salem counting-house in

1766, was mademajor of New Hampshire militia,

but, charged with being a Tory, fled to Boston,

where he was associated with the British officers.

He went to England in 1776, and as a reward
for his services obtained a situation in the for-

eign office under Lord George Germain. He
became under-secretary for the colonies in 1780,

and was shortly afterward appointed lieutenant-

colonel of the king's American dragoons. Re-
turning to England in 1783, he retired on half-

pay. In 1784 he was knighted and went to the

Continent. Through the recommendation of the

Prince of Zweibriicken (afterward king of Ba-

varia) he entered into the service of the reigning

elector-palatine and Duke of Bavaria, when he

eiTected many important and useful reforms in

both the civil and military departments of the

state, the latter of which he practically reorgan-

ized. As the reward of his success he received

from the sovereign of Bavaria various orders

of knighthood, was made a lieutenant-general,

and created Count Rumford, the title being

chosen by himself from the name of his wife's

native town (now Concord, N. H.). He left

Bavaria in 1795, and returned to England, where
he employed himself in making experiments on
the nature and application of heat, and on other

subjects of economical and philosophical
^
re-

search. He clearly recognized that heat is a

mode of motion, and that by a given amount of

mechanical work a definite amount of heat

may be produced. Among the objects which en-

gaged his attention was the search for a rem-
edy for smoky chimneys, which at that time

formed one of the greatest nuisances in the

country; and he succeeded in discovering the

principles upon which fireplaces and chimneys
have since been constructed. He likewise sug-

gested the plan and assisted in the foundation

of the Royal Institution, which led to other

establishments of a similar description. In 1802

he removed to Paris, where he took up his resi-

dence ; and, his wife being dead, he married

the widow of the celebrated Lavoisier ; but the

union proved unfortunate, and a separation ere

long took place. Count Rumford then retired

to a country house at Auteuil, about four miles

from Paris, and there devoted his time to the

embellishment of his domain and to the cultiva-

tion of chemistry and experimental philosophy.

His investigations respecting the strength of

materials and the force of gunpowder led to

considerable improvements in artillery ; and he

also made discoveries in connection with light

and illumination. Count Rumford was by no
means a man of extensive learning; but he was
familiar with the discoveries and improvements

of contemporary science, and the industry and
perseverance with which he pursued his inquiries

enabled him to make some considerable additions

to the knowledge of chemistry and practical

philosophy. ?Ie was the founder of the Rum-
ford medal of the American Academy of Arts

and Sciences, and of the Rumford professorship

in Harvard L'nivcrsity. His complete works
were published by the Academy in 1872 with a

full memoir.

Thompson, Sir Edward Maunde, English
palasographist and bibliographer: b. Jamaica 4
May 1840. He was educated at Rugby and
University College, Oxford, was appointed as-

sistant in the British Museum in 1861, assistant-

keeper of manuscripts in 1871, in 1878 keeper of

manuscripts and Egerton librarian, and in 1888

principal librarian and secretary. In 1898 his

official title as a servant of the British Museum
was changed to director and principal librarian.

He was knighted in 1895. For the Rolls Series

he has edited 'Chronicon Anglise, 1328-1388'

( 1874) ; 'Chronicon Galfridi le Baker de Swyne-
broke' (1889), and 'Ads iMurimuth Continua-
tio Chronicorum' together with 'Robertus de
Avesbury de Gestis Mirabilibus Regis Edwardi
Tertii' (1889); for the Camden Society, Let-

ters of Humphrey Prideaux' (1875) and 'Cor-

respondence of the Family of Hatton' (1878);
for the Hakluyt Society, 'Diary of Richard
Cocks in Japan' (1883); for the Royal Society

of Literature, 'Chronicon Adae de Usk' (1876) ;

and for the Hellenic Society, with Sir R. C. Jebb,

a facsimile of the Laurentian Sophocles (1885).

In 1893 appeared his 'Handbook of Greek and
Latin Palaeography.'

Thompson, Elizabeth, English artist. See
Butler, Lady Eliz.\beth.

Thompson, Elizabeth Rowell, American
philanthropist: b. Lyndon, Vt., 21 Feb. 1821 ; d.

Littleton, N. H., 20 July 1899. She was married
to Thomas Thompson, a Boston millionaire, in

1845, antl during his life engaged with him in

philanthropic work. On his death in i86g she

inherited the entire income from his estate, and
continued her charitable labors. She was an

advocate of temperance reform, wrote a tract,

'Figures of Hell.' which was widely read, and
contributed large sums for the furtherance of the

cause. She gave $10,000 for an investigation

of yellow fever in the South, and purchased and
presented to Congress Carpenter's painting,

'Signing of the Emancipation Proclamation by
President Lincoln in the Presence of his Cab-
inet.' She invested more than $100,000 in estab-

lishing heads of families in business, founded the

town of Long Mont, Kan., and gave to each

colonist 640 acres of land and $300. She con-

tributed to the purchase of the Vassar College

telescope, and was a generous benefactor of

the American Association for the Advancement
of Science, of which she was made the first

patron. She was stricken with paralysis in 1888

and was afterward unable to continue her philan-

thropic work. In 1891 she was pronounced
insane by a Kansas City jury, and a curator

was appointed to the charge of her property in

Missouri. She left an estate appraised at

$400,000, with no public bequests.

Thompson, Francis, English poet: b.

about i860. He was the son of a Lancashire

physician, was educated at L'shaw Roman Cath-

olic College, near Durham, and studied medicine

at Owens College, Manchester. He went to

London, achieved reputation as a poet, and his

fame has steadily increased. He is a contributor

to the critical reviews, and has published

:

'Poems' (1893); 'Sister Songs' (1895); and

'New Poems' (1897).

Thompson, Sir Henry, English surgeon:

b. Framlingham, Suffolk, 6 Aug. 1820; d. Lon-

don 18 April 1904. He was educated at Uns-
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versity College, London, and was awarded the

Jacksonian prize in 1852 for an essay on 'The
Pathology and Treatment of Stricture of the

Urethra,* and again in i860 for an essay on
'The Healthy and Morbid Anatomy of the

Prostate Gland.' In 1853 he became assistant

surgeon to University College Hospital, surgeon
10 years later, professor of clinical surgery in

1866, and consulting surgeon in 1874. In 1884
he was professor of pathology and surgery to

the Royal College of Surgeons. He received
numerous honors from foreign countries, was
knighted in 1867, and created a baronet in i8gg.

His works treat mostly of the urinary organs
and their diseases, of cremation, and of diet.

Among them may be mentioned: 'Clinical Lec-
tures on Diseases of the Urinary Organs* (8th

ed. 1888) ; 'The Preventive Treatment of Cal-
culous Disease' (1888) ; 'Tumors of the Blad-
der' (1884) ; 'Cremation, or the Treatment of
the Body after Death' (1874.) ; 'Modern Crema-
tion, its History and Practice* (4th ed. 1901),
in which he advocates the substitution of crema-
tion for the present method of sepulture; 'On
Food and Feeding' (nth ed. 1901). He was
also an artist of note, a pupil of Alma Tadema
and others, and exhibited pictures at the Royal
Academy, the Salon, and elsewhere.

Thompson, Henry Denman, American
actor: b. Girard, Pa., 1833. His first appearance
on the stage was as a dancer and Irish character
actor. Later he wrote a comedy entitled 'Joshua
Whitcomb,' which he has continued to present
for many years in remodeled form under the
title of 'The Old Homestead.'

Thompson, Jacob, American politician: b.

Caswell (Tounty, \. C, 15 May 1810; d. Mem-
phis, Tenn., 24 March 1885. He was graduated
at the University of North Carolina in 1831,
admitted to the bar in 1834, and engaged in law
practice in Chickasaw County, Miss., in 1835.
He was a member of Congress in 1839-51, and
opposed the Compromise of 1850 as not suf-
ficiently favorable to the South. He was ap-
pointed Secretary of the Interior by President
Buchanan in 1857, and in December i860, while
still holding that office, he was appointed a com-
missioner from Mississippi to urge upon North
Carolina the adoption of a secession ordinance.
In January 1861 he resigned from the Cabinet
in consequence of the action of President Bu-
chanan in sending reinforcements to Fort Sum-
ter, which he declared to be a violation of an
understanding with the Cabinet that the order
should not be given without the knowledge of
that body. He took an active part in the subse-
quent secession movement, was governor of
^lississippi in 1862-4, and later served as aide
to Gen. Beauregard and inspector-general for
the department of Mississippi. He was Confed-
erate commissioner to Canada in 1864. and a
promoter of the plan to seize Chicago and release
the prisoners at Camp Douglas near that city.

He was accused of being the instigator of plots
to_ burn various northern cities, also of com-
plicity in the assassination of President Lincoln.
A price was put upon his head and he fled to
Europe. He returned to the United States, but
was not brought to trial.

Thompson, James Maurice, American au-
thor: b. Fairfield, Ind., 9 Sept. 1844; d. 15 Feb.

1901. He was educated in Georgia, and served
in the Confederate army during the Civil War.
Afterward he settled in Indiana and practised
law' and civil engineering at Crawfordsvillc.
Out-door life was his passion, and from 1885 to

1889 he was State geologist of Indiana and chief
of the department of Natural History. His
books are the records and observations of a
nature-lover rather than a scientist, the product
of his trips to the lake and swamp regions of
Florida and Louisiana and to the hills of .Ala-

bama, Mississippi, and Georgia, lie was expert
w ith the bow and arrow-, with which he hunted
instead of a gun. Hence the title of one of his

books, 'The Witchery of Archery* (1878).

Thompson, Sir John David Sparrow,
Canadian jurist and for some time premier of the

Dominion: b. Halifax 10 Nov. 1844; d. Windsor,
Eng., 12 Dec. 1894. His father, who had come
from Waterford, Ireland, held the office of
queen's printer. Thompson was educated at the

common school, Halifa.x, and was called to the
bar in that city in 1865. He joined the Roman
Catholic Church in 1871. After holding several

municipal offices, he was elected to the Nova
Scotia assembly for Antigonisli (1877). His suc-

cess at the bar earned him the dignity of queen's
counsel in 1879. He was attorney-general in

1878 and premier of the province in 1879. After
the defeat of his government in the same year
Thompson was made a judge of the supreme
court of Nova Scotia. This position he resigned
to accept the portfolio of minister of justice in

Sir John A. Macdonald's cabinet (1885). enter-

ing the Dominion Parliament as member for An-
tigonish. He remained minister of justice until

1892, distinguishing himself by his oratorical

power and his untiring industry. In 1887 he
visited Washington as one of the commissioners
on the fisheries question. The honor of knight-
hood was conferred on him in August, 1888. Sir
John again visited Washington as one of the
representatives of his government in the unsuc-
cessful reciprocity negotiations of 1891 and 1892.

He is understood to have been offered the posi-
tion of premier on the :leath of Sir John A. Mac-
donald (1891), but preferred to remain as min-
ister of justice under the Icadersliip of Sir J. J.

C. Abbott. On the retirement of the latter (Dec.
1892), Sir John Thompson became prime minis-
ter. His incessant parliamentary labors rapidly
undermined his health and brought about his
death under singularly tragic circumstances. Vis-
iting England in 1894 to be sworn in as a mem-
ber of the privy council, he expired suddenly of
syncope almost immediately after the ceremony.
Consult: Hopkins, 'Life and Work of the Rt,

Hon. Sir John Thompson.'

Stephen Leacock,
McGill University.

Thompson, John Polk, .'\merican inventor:
b. Glasgow. Scotland, 18.38: d. OIncyville. R. I.,

16 Sept. 1899. At 26. having emigrated to Amer-
ica and been educated in the public schools here,
he became overseer in the carding department
of the Sprague Mills at Baltic, Conn. During
his life he was superintendent successively of
niills at Fall River, Mass.. Phoenix, Md.. Olney-
ville, R. I., and Memphis. Tenn. His inventions,
at least 14 in numbc-, include carding appli-
ances, stop and let-off motions, and self-thread-
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ing shuttles, and have'produced radical improve-
ments in manufacturnig methods.

Thompson, Launt, American sculotor: b.
Abbeyleix, Ireland, 8 Feb. 183,^. He arrived in

the United States 1847, and be^an his study of
sculpture under Erastus Dow Palmer in Albany.
In 1850 he removed to New York where he
became an associate of the Academy of Design
in 1859; an academician in 1862; and vice-
president in 1874. He traveled for several years
in Italy and finally settled in New York. His
works include 'Elaine* (a bust) ; 'Morning
Glory' (a medallion) ; statues of Abraham Pier-
son at New Haven, Conn., and of Winfield
Scott, at Washington, D. C. ;

portrait busts of
William C. Bryant, Edwin Booth as Hamlet,
Charles L. Elliott, etc.

Thompson, Mortimer M., American jour-
nalist and humorist ; b. Riga, N. Y., 2 Sept.
1832; d. New York^ 25 June 1875. He was
educated at the University of Michigan, was
for a time connected with the stage, settled in

New York in 1852, and shortly after began
writing there for the press. He subsequently
became a popular lecturer, and continued humor-
ous contributions to the weekly newspapers. His
books, written under the pseudonvm of "Q. K.
Philander Doesticks, P.B." ("0ueer Kritter,
Philander Doesticks, Perfect Brick"), include:
'Doesticks— what he Says' (1855); 'Plu-ri-
bus-tah' (1856), a travesty of Longfellow's 'Hia-
watha' ; 'Nothing to Say' (1857) ; and others.

Thompson, Richard Wigginton, American
lawyer: b. Culpeper County, Va., 9 June 1809; d.

Terre Haute, Ind., g Feb. 1900. He was ad-
mitted to the bar of Lawrence County, Ind., in

1834. He served in both houses of the State
legislature, and in 1841 was elected to Congress.
He declined an appointment as minister to Aus-
tria in 1849, and later the post of solicitor-general

of the Land Office, which President Fillmore
offered him. In 1867 he became judge of the
5th Indiana Circuit Court, and in 1877-81 was
Secretary of the Navy. He resigned this post
before the completion of his term in order to
become chairman of the American committee of
the Panama Canal Company. He published

:

'The Papacy and the Civil Power' (1877);
'History of the Protective Tariff' (1888);
'Footprints of the Jesuits' (1894) ; and 'Recol-
lections of Sixteen Presidents, from Washing-
ton to Lincoln' (1894).

Thompson, Robert Ellis, American educa-
tor: b. near Lurgan, Ireland, 5 Apr'A 1844. He
was graduated at tlie University of Pennsylvania
in 1865, and from 186S to 1892 held successively
in that institution professorships in Latin and
rriathematics, social science, history, and Eng-
lish literature. He has held lectureships at Har-
vard, Yale, and Princeton Theological Seminary,
and has contributed editorially to the 'Penn
Monthly,' the 'American Weekly.' and the
'Sunday School Times.' In 1874 he was ordained
to the Presbyterian ministry. His publications
include: 'Social Science and National Economy'
(1875); <De Civitate Dei': 'The Divine Order
of Human Society' (1891), being his Stone
lectures at Princeton; 'History of the Presby-
terian Churches of .America' (1895); 'Pro-
tection to Home Industry' (1885), being his
Harvard lectures; and 'The Hand of God m
American History' (1Q02). He has edited Out-

field's 'Latin Hymn-writers and Their Hymns'
(1889).

Thompson, Silvanus Phillips, English phys-
icist : b. York 19 June 1851. He was educated
at Bootham School, York, at Flounders' Insti-
tute, Pontifract, and at the Royal School of
Mines. In 1876-85 he held the professorship of
experimental physics at University College, Bris-
tol, and has since been principal and professor
of physics in the City and Guilds Technical
College, Finsbury. He has been president of
the Physical Society ; of the Institution of Elec-
trical Engineers ; and of the Rontgen Society.
He has written a work on 'Michael Faraday'
(1898), and technical works on electricity, in-

cluding treatises on dynamo-electric machinery
and the electro-magnet.

Thompson, Smith, American jurist: b.
Stanford, N. Y., 17 Jan. 1768; d. Poughkeepsie,
N. Y., 13 Dec. 1843. He was graduated at

Princeton in 1788, admitted to the bar m 1792,
and several years later established a law practice
in New York. He was chosen to the legislature
in 1800, was associate justice of the State Su-
preme Court in 1802-14, chief justice in 1814-18,
served as Secretary of the Navy under President
Monroe, and from 1823 until his death was a
justice of the Supreme Court of the United
States.

Thompson, Vance, American journalist
and playwright: b. Cincinnati, Ohio, 17 April
1863. He was graduated from Princeton in

1883, studied in Germany, was a dramatic critic

in New York In 1890-7, and vi^as editor and
founder of 'M'lle New York,' His dramas
include 'In Old Japan' ; 'Floriane's Dream'

;

etc., and among his books are 'Berwyn Ken-
nedy'; and 'French Portraits: Being Apprecia-
tions of the Writers of Young France' (igoo).

Thompson, Waddy, American lawyer: b.
Pickensville, S. C, 8 Sept. 1798; d. Tallahassee,
Fla., 23 Nov. 1868. He was graduated at the
South Carolina College in 1814, admitted to the
bar in 1819, and in 1826-30 served in the State
legislature. He became solicitor of the Western
Circuit in 1830, was elected brigadier-general of
militia at the time of the Nullification excitement,
and in 1835-41 was a Whig member of Con-
gress. In 1840 he was chairman of the Commit-
tee on Military Affairs. He was appointed minis-
ter to Mexico in 1842. and while on this mission
concluded two important treaties and procured
the liberation of more than 200 Texan prisoners.
He published 'Recollections of Mexico' (1846).

Thompson, Conn., town, in Windham
County ; on the French and Quinebaug rivers,

and on the New York, New Haven & Hartford
railroad. Within the town limits are the villages

of Grosvenor Dale, North Grosvenor Dale, New
Boston, Thompson, East Thompson, West
Thompson, Wilsonville, Mechanicsville, and
Quinebaug. It is in an agricultural region. The
chief manufacturing establishments are cotton
and woolen mills, flour and grist mill, planing
mills, boot and shoe factory, and machine shops.
Pop. (1890) 5,580; (1900) 6,442.

Thompson Indians. .See S.m.isiian.

Thompson's Station, Battle of. After
the battle of Stone River (q.v,) the Confederate
cavalry were active on Rosecrans' flanks and
rear, and late in February 1863 Gen. Earl Van
Dorn, with over 6,000 men, crossed the Tennes-
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see River at Florence and marched northward
to Cohimbia, on Duck River, threatening Frank-
lin, about 28 miles nearly west of Murfrecsboro.

On 4 March Gen. Rosecrans ordered a general

reconnoissancc in front of his lines to ascertain

the Confederate strength, and if possible, the

enemy's intention. One of these reconnoitering

columns w?s sent from Franklin. It was under
command of Col. John Coburn. and consisted of

his brigade — 33d and 85th Indiana, 19th Mich-
igan, and 22d Wisconsin — the 124th Ohio, 600

cavalry imder Col. T. J. Jordan and Aleshire's

Ohio battery of six guns ; in all 2,837 officers

and men. A train of loi wagons accompanied
the expedition, 80 of which were to collect for-

age. Coburn was instructed to advance the first

day to Spring Hill, where he was to halt for the

night of the 4th, and next day divide his force,

sending part of it to Rally Hill, on the left, to

meet a co-operating cavalry column from Mur-
frecsboro, and the otlier part toward Columbia,
each to return to Spring Hill at night, unless the

detachment at Rally Hill should be joined by
the cavalry expected from Murfrecsboro. Col.

Jordan, with the cavalry and battery, led the

advance and when three miles out of Franklin,

met Gen. W. H. Jackson's cavalry division of

two brigades and King's battery moving north.

Both parties formed for battle. Aleshire opened
with his guns, King's guns replied, the skirmish-

ers became engaged, and after a brisk engage-
ment of an hour Jackson withdrew toward
Spring Hill, and Coburn went into camp four

miles south of Franklin. One of Aleshire's guns
had been disabled and with the forage train of

80 wagons, half of them loaded, was sent back
to Franklin. Van Dorn had started from
Columbia that morning with the five brigades

of Gens. N. B. Forrest, VV. T. Martin, G. B.

Cosby, F. C. Armstrong, and Col. J. W. Whit-
field, 6,000 men and 12 guns, and when Jackson
with the two brigades of Armstrong and Whit-
field fell back after the engagement. Van Dorn
formed line at Thompson's Station, nine miles

south of Franklin, and awaited Coburn's ad-

vance. Jackson's division was posted on a

range of hills crossing the Franklin pike, with

King's battery on the extreme left and Forrest's

brigade, with a battery, was on Jackson's right.

On the morning of the 5th Coburn advanced
cautiously and on nearing Thompson's Station

Jordan charged with his cavalry, drove a small

Confederate force from the station, and seized

a range of hills near it. Coburn followed with
the infantry to near the station, when, on enter-

ing a pass, with hills on either side, he was ar-

rested by shells from the Confederate artillery

on his right and left, enfilading his line. It was
necessary to dislodge King's battery on his right

and he formed his line for the attack; Ale-
shire's guns on opposite sides of the turnpike
and railroad, which ran close to each other, the

guns suppoi'tcd by the cavalry, and the 33d and
85th Indiana advanced down the hill against
King's battery, when suddenly the Con-
federate guns ceased firing and from be-

hind a stone wall Whitfield's brigade, rein-

forced by a regiment of Armstrong's, opened
a fire that drove the two regiments back
up the hill. Whitfield followed, and when
nearing the summit, he was charged and
driven back, made a stand behind the depot of
Thompson's Station and with the assistance of

^'ol. 15—14

two of King's guns compelled Coburn's men
to fall back beyond the hill. At about the same
time Coburn was informed that about 1,000 cav-
alry had been discovered on the left, and he
resolved to retreat; but it was first necessary to
check the Confederate advance. The movement
in retreat was to be covered by the battery and
the cavalry, but when Jordan saw the signs of a
movement in retreat, and the probability of
being cut oflf by Forrest's cavalry on the left, he
ordered the wagon train and its guard to the
rear, to be followed by the battery, Jordan fol-

lowing the battery after a slight resistance to

Forrest. Meanwhile Armstrong and Whitfield
had been ordered to assault Coburn's left and
Forrest to reach his rear. Armstrong, Whitfield
and part of Forrest charged, and after a fierce

struggle for the crest of the hill were again driven
from it with great loss. Again the Confederates
charged ; Coburn was forced back ; Forrest, with
two regiments, gaining his rear, charged him

;

and after a few volleys at close quarters Coburn
surrendered. His loss, as officially reported,
was 48 killed, 247 wounded, and 1,151 captured
or missing. Van Dorn's loss was 56 killed, 289
wounded, and 12 missing. Meanwhile other
columns had pushed out from Murfrecsboro and
driven other bodies of Confederate cavalry
across Duck River, and Gen. Gordon Granger,
commanding the reserve corps of Rosecrans'
army, upon hearing of Coburn's defeat, strength-
ened Franklin and concentrated a column at that

place to move upon Van Dorn, at Spring Hill

and Thompson's Station. Granger moved on
the 9th, attacked and drove Armstrong's cavalry
brigade from Thompson's Station and advanced
to Spring Hill ; Van Dorn having fallen back
during the day to recross Duck River at Colum-
bia. On the next day Granger's cavalry pushed
Armstrong across Rutherford's Creek near
Columbia ; and Van Dorn's main body recrossed
Duck River. Pursuit was suspended and on the
nth the various commands engaged in the gen-
eral reconnoissancc returned to their former po-
sitions. Consult 'Official Records,' Vol.
XXIII.; Van Home, 'History of the Army of
the Cumberland,' Vol. I.; Wyeth, 'Life of

Gen. N. B. Forrest. E. A. C.\RMAN.

Thomson, tom'son, Charles, American
patriot : b. Maghera, County Derry, Ireland, 29
Nov. 1729; d. Lower Mcrion, Pa., 16 Aug. 1824.

He came to America in 1740, was educated in the

academy at Thunder Hill, Md., and became a
teacher in the Friends' Academy, Newcastle,
Del., afterward taught in Philadelphia, and then
engaged in business in that city. He acted as

commissioner among the Indians, and in 1756
was adopted into the Delaware tribe as the
"Truth Teller." From the first he ardently es-

poused the cause of the Colonies, and in 1774 was
made secretary of the Continental Congress, a
post he occupied until 1789. Upon Washington's
election to the Presidency he was sent to Mount
Vernon to inform him of the event. He then
retired from public life, and afterward occupied
himself with literary labors. He published : 'An
Enquiry into the Causes of the Alienation of
the Delaware and Shawanese Indians' (1759) ;

'The Holy Bible, containing the Old and New
Covenant, translated from the Greek fthe Old
Covenant from the Septuagint]' (1808); and
'A Synopsis of the Four Evangelists' (l8isJ.
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Consult Harley, 'The Life of Charles Thomson''
(1900).

Thomson, Sir Charles Wyville, Scottish
naturalist : b. Bonsyde, Linlitligow, 5 March
1830; d. there 10 March 1882. He was educated
at the University of Edinburgh, where he took
the medical course and showed great ability in

botany and natural history. He was appointed
lecturer on botany in King's College, Aberdeen, in

1850, and professor at Marischal College in 1851.

He filled the chair of natural history in Queen's
College, Cork, in 1853, and in 1854 went to

Queen's College, Belfast, as professor of min-
eralogy and geology. In i860 he was transferred

to the chair of natural science in the same col-

lege, and in 1868 became in addition professor
of botany in the Royal College of Science at

Dublin. He returned to Scotland in 1870 to
become professor of natural history in the Uni-
versity of Edinburgh. He took an active part
in the scientific investigation of the British seas

by the Lightning and Porcupine expeditions, and
published 'The Depth of the Sea' (1873). He
was appointed in 1872 chief of the scientific staff

of the Challenger Expedition (q.v.), and on its

return in 1876 was knighted. In 'The Voyage of
the Challenger: the Atlantic' (1877) he gave
a general account of part of the investigations

carried out in the famous voyage.

Thomson, Edward, American Methodist
Episcopal bishop : b. Portsea, England, 12 Oct.
1810; d. Wheeling, W. Va., 22 March 1870.

He came to the United States in 1819, was grad-
uated in medicine at the University of Pennsyl-
vania in 1829, and practised in Jeromeville and
Wooster, Ohio. In 1832 he united with the
Methodist Church, and in the following year was
admitted into the Ohio Conference. He was
pastor of a church in Detroit, Mich., in 1836,

and in 1838-43 was principal of the Norwalk
Seminary. He was the first president of the
Ohio VVesleyan University at Delaware, in

1846-60, and in 1864 he was elected bishop, in

which office he continued until his death. He
edited the 'Ladies' Repository' at Cincinnati

1844-6, the 'Christian Advocate and Journal,'

New York 1860-4, made a missionary tour of
the world, and published: 'Moral and Religious

Essays' (1856) ; 'Sketches, Biographical and In-

cidental' (1856) ; 'Our Oriental Missions'

(1870) ; 'Evidences of Revealed Religion'

(1872) ; and other works.

Thomson, Elihu, American inventor and
electrician : b. Manchester, England, 29 March
1853. In 1858 he came to the United States, was
educated in the public schools in Philadelphia,

and from 1870 to 1880 was professor of chemis-
try and mechanics in the Central High School
there. After a visit to the Paris Exposition in

1878 he became interested in the subject of light-

ing by electricity, and his experiments carried

on with the aid of E. J. Houston, resulted m
patents secured in 1878 and 1879. The following

year he became electrician to the American
Electric Company, afterward known as the

Thomson-Houston Electric Company. This, by
consolidation with the Edison Company in 1892,

became the General Electric Company, the larg-

est plant for producing electrical machinery in

the world. His patented inventions in electrical

appliances number over 600, and many of them
have come into universal use. Among these are

the three-coil armature for dynamos and motors

;

the induction-coil system of distribution ; the
induction motor; the constant current regulator
for arc-lighting dynamos ; the process of welding
metals by electricity ; the magnetic blow-out for

switches and fuses, and the electric meter for

direct and alternating currents. Since 1892,

when the General Electric Company established

its plant in Lynn, Mass., he has resided there,

retaining his connection as consulting electrical

engineer. In 1889 he became president of the

American Institute of Electrical Engineers ; and
in 1890 received from the Paris commission half

the prize of 10,000 francs for his meter. The
grand prize and the cross of the Legion 01

Honor were awarded him at the Paris Exposi-
tion in 1889. Among the most notable of his

papers prepared for scientific societies are that

on 'Electric Welding,' read before the Boston
Society of Arts in 1886, and one prepared for

the American Institute of Electrical Engineers
in 18S7, on 'Novel Phenomena of Alternating

Currents.'

Thomson, Frank, American engineer and
railroad president : b. Chambersburg, Pa., 5 July
1841 ; d. Merion, Pa., 5 June 1899. As a student

he acquired a thorough practical and scientific

knowledge of mechanical engineering, so that

when he quitted the shops of the Pennsylvania
Railroad at Altoona he was able to build a
locomotive. As chief assistant to the assistant

secretary of war, he constructed roads and
bridges and superintended the transportation of

troops during the Civil War ; after which he was
appointed superintendent of the eastern division

of the Philadelphia & Erie Railroad. He re-

entered the service of the Pennsylvania Railroad
in 1873, and as superintendent of the eastern

system constructed the excellent road-bed and
introduced the standard track. From 1897 until

his death he was president of the cotnpany.

Thomson, George, Scottish song collector:

b. Limekilns, Scotland, 4 March 1757; d. Leitli,

Scotland, 18 Feb. 1851. He was educated at

Banff and in 1780 removed to Edinburgh where
he became junior clerk to the Board of Trus-
tees for the Encouragement of Arts and Manu-
factures. He was subsequently promoted to be
chief clerk, an office he held until his retirement
in 1839. In 1792 he conceived the plan of mak-
ing a complete collection of Scottish airs, secured
the services of such well-known authors as

Campbell, Scott, and Burns to supply words Tor

the melodies where necessary, and since there
was neither prelude nor coda to the songs he
engaged Pleyel, Haydn, Beethoven, Mozart, and
others of note to remedy the deficiency and also

to compose accompaniments for them. The
results of his labors were published as follows:
Scottish airs (6 vols. 1793-1841); Welsh (3

vols. 1809-14) ; and Irish (2 vols. 1814-16).

Thomson, James, Scottish poet: b. Ednam,
Roxburghshire, 11 Sept. 1700; d. Richmond,
Surrey, 27 Aug. 1748. He was educated at the

University of Edinburgh in 1715, and at first

intended to enter the ministry, but in 1725 went
to London to devote himself to literature. His
poem on 'Winter' was published in the follow-

ing year, in 1727 it was followed by 'Summer,'
'Spring' appeared in 1728, and in 1730 the
series was completed and published as 'The
Seasons.' It was very successful and was fol-
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lowed by liis play 'Sophonisba,' produced at

Drury Lane in 1 730. For two years he was on
the Continent as traveling tutor to the son of

Charles Talbot, a future lord chancellor, and
after the death of his pupil in 1733 was appointed

by the young man's fatlier to a sinecure office

with a salary of i300 a year. He published a

patriotic poem entitled 'Liberty* (1734-6), in-

cluded in 1736 in the volume with *Sophonisba*
and 'Britannia.* His famous song, 'Rule
Britannia,' formed part of 'The Masque of
Alfred' (1740), written by him with his friend

David Mallet, to music composed by Dr. Arne.
Li 1744 Lord Lyttelton conferred upon him the

sinecure office of surveyor-general of the Lee-
ward Islands, \\'orth £300 a year. In the same
year he issued a new edition of 'The Seasons'
with extensive additions and alterations, and in

1748 appeared 'The Castle of IndoUnce: An
Allegorical Poem,* a fine imitation of Spenser.
He was buried in the parish church of Rich-
mond. Among his works not already men-
tioned are: 'Agamemnon' (1738), a play;
'Edward and Eleanora' (1739), a play which
was published but rejected by the censor; 'Tan-
cred and Sigismunda' a tragedy (1745), his

most successful play; and 'Coriolanus' (1749),
a posthumously acted play. 'The Seasons'
marks the dawn of a new era in English poetry,

an era characterized by a departure from the
formalism and artificiality of Pope and his

school in favor of simplicity and truthfulness
to nature. The impulse gathered strength in

Gray and Cowper, and reached its fullest ex-
pression in VVordsworth. The work found
warm admirers in France and other countries
and is still read. A good recent edition of
Thomson's works is the Aldine (1897) by
Tovey. Consult: Morel, 'James Thomson, sa

Vie et ses ffiuvres' (1895) ; 'Life' in Tovey 's

edition; Bayne, 'Thomson' ('Famous Scots'
series, 1898).

Thomson, James, British professor of en-
gineering: b. Belfast 16 Feb. 1822; d. Glasgow
8 May 1892. He was brother of William Thom-
son, Lord Kelvin, and was graduated from the
University of Glasgow in 1839. In 1851 he set-

tled at Belfast as civil engineer, and in 1857 be-

came crown professor of civil engineering at

Queen's College. Here he remained until 1873,
when, he was called to the similar chair at Glas-
gow. In early life he was devoted to various
inventive purposes, his first being a mechanism
for feathering the floats of steamer paddles.
Afterward he invented a boat that could be
propelled against a current by means of
legs that reached to the bottom, as well as by
paddles. More practical was his invention in

1850 of a "vortex water-wheel," and later of a
jet-pump used in draining lowlands, a centrifu-

gal pump, and improvements in turbines and
in the action of blowing-fans. For many years
he was engaged in investigations of the plas-

ticity of ice, his first contribution to the sub-
ject (1848) being a paper communicated to the
Royal Society of Edinburgh on 'The Efi'cct of
Pressure in Lowering the Freezing-point of
VVater.' The most important of his contribu-
tions to this subject dealt with "crystallization
and liquefaction as influenced by stresses tending
to change of form in crystals." He also pub-
lished researches on currents of atmospheric cir-

culation ; on the flow of water in rivers, and on
the jointed prismatic structure seen at the
Giants' Causeway. Failure of eyesight caused
him to resign his chair in 1889.

Thomson, James, Scottish poet: b. Port-
Glasgow 23 Nov. 1834; d. London 3 June 1882.

He was trained at Chelsea for the calling of
army schoolmaster, and nfter teaching at vari-

ous regimental centres was discharged from the
army with several others for a breach of disci-

pline in 1862. He had gained the friendship of
Charles Bradlaugh (q.v.) and contributed to

his 'National Reformer' over the signature

B. V. In 1872 he was in Colorado as agent of

a mining company, and in the following year
went to Spain as a war correspondent for the

New York World. In 1874 (.\larch to May)
he contributed to the 'National Reformer' his

most famous poem, 'The City of Dreadful
Night' (printed in book form, with other
poems, 1880), a finished, sombre work, in which
his gloomy temperament clearly shows itself.

His other publications include: 'Vane's Story,

Weddali and Om-el-Bonain, and other Poems'
(1881); 'Essays and Phantasies' (1S81); 'A
Voice from the Nile, and other Poems' (1884) ;

'Satires and Profanities' (1884); and 'Poems,
Essays, and Fragments' (1892). His 'Poetical

Works' were issued in two volumes in 189S,
and a volume of 'Biographical and Critical

Studies' appeared in 1896. Consult the 'Life'

by Salt (1889; revised edition, 1898); also

Ward, 'English Poets,' 2d ed., Vol. IV. (1B83).

Thomson, John, Scottish painter: b.

Dailly, Ayrshire, I Sept. 1778; d. Duddingston
30 Oct. 1840. He studied for the ministry in

Glasgow University for a year, in 1793 entered
the University of Edinburgh, and on his father's

death in 1799 succeeded him as minister of his

native parish. In 1805 he W'as presented to the
parish of Duddingston, near Edinburgh, and
here he rapidly acquired fame as a landscape-
painter. His pictures were much in demand,
and he exhibited frequently in Edinburgh. On
the foundation of the Scottish Academy in 1830
he was elected an honorary member, after de-
clining ordinary membership. Many of his
pictures are in the National Gallery of Scotland,
but a considerable number are hung in private
collections. Among the former are: 'Bruce's
Castle of Turnberry' ; 'Ravensheugh Castle' ;

Scene on the Clyde' ; 'The Trossachs' ;

'Aberlady Bay' ; and 'Trees on the Bank of a
Stream.' The National Gallery in London con-
tains 'Loch an Eilan,' and the South Kensing-
ton Museum has a water-color of 'Duddingston
Loch.' He felt throughout his artistic life the
want of early and systematic training, but he
holds a distinct place in tlie history and de-
velopment of British art, as the first painter to
grasp and express the wildness and power of
Scottish scenery. Consult Baird, 'John Tho,m-
son> (1895).

Thomson, Joseph, Scottish explorer in

Africa: b. Penpont, Dumfriesshire, 14 Feb.
1858; d. London 3 Aug. 1895. He was educated
at the University of Edinburgh, and there dis-
tinguished himself so highly that he was ap-
pointed in 1878 geologist and naturalist to the
exploring expedition sent out to East Central
.\frica by the Royal Geographical Society under
the command of Alexander Keith Johnston.
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When Johnston died, 28 June 1879, Thomson
assumed the leadership of the party and con-

ducted it to Lake Tanganyika and near the

head-waters of the Kongo. A mutiny of his

followers prevented him from proceeding far-

ther, and he returned by way of Lake Leopold,
reaching the coast 10 July 1880. In 1882 he set

out on a great journey from the east coast

of Africa to Victoria Nyanza. This was under-
taken on behalf of the Royal Geographical So-
ciety, and during it he visited Kilimanjaro and
Mount Kenia, and proceeded through the coun-
try of the Masai by way of Lakes Naivasha and
Baringo to Victoria Nyanza. In 1885 he was
awarded the founder's medal of the Royal Geo-
graphical Society, and in the same year traveled

in Nigeria on behalf of the National Africa

Company in order to conclude treaties with the

kings of Sokoto and Gando. In 1888 he ex-

plored the Atlas Mountains in Morocco, and in

i8go-i traveled on behalf of the British South
Africa Company in the territory of the Central

Africa Protectorate. His travels are described

in his works: 'To the Central African Lakes
and Back: the narrative of the Royal Geo-
graphical Society's East Central African Ex-
pedition, i8-8-8o> (1881); 'Through Masai
Land : a Journey of Exploration Among the

Snowclad Volcanic Mountains and Strange
Tribes of Eastern Equatorial Africa' (1885) ;

'Travels in the Atlas and Southern Morocco:
a Narrative of Exploration* (1889). He also

wrote a work on Mungo Park and the Niger
(i8go) and a novel <Ulu,' with Miss Harris-
Smith, in which he presents a psychological

study of the native African mind. Consult
'Life' by his brother, J. B. Thomson (1896).

Thomson, Joseph John, English physicist:

b. Manchester 18 Dec. 1856. He was educated
at Owens College, Manchester, and at Trinity
College, Cambridge; was lecturer at Trinity in

1883, and since 1884 has been professor of ex-
perimental physics at Cambridge. He has pub-
lished : <A Treatise on the Motion of Vortex
Rings' (1884) ; 'Recent Researches in Elec-

tricity and Magnetism' (1892) ; 'Elements of

the Mathematical Theory of Electricity and
Magnetism' (1895); 'Conduction of Electricity

through Gases' (1903) ; etc.

Thomson, Thomas, Scottish antiquary,
elder brother of Rev. John Thomas, the painter

(q.v.) : b. Dailly, Ayrshire, 10 Nov. 1768; d.

Edinburgh 2 Oct. 1852. He was graduated
from Glasgow University in 1789, and adopting
law as his profession, went to Edinburgh, and
was admitted an advocate in 1793. He acquired

a large practice, but gradually devoted himself
more and more to the study of legal antiquities.

In 1832 he succeeded Sir Walter Scott, who was
one of his close friends, as president of the
Bannatyne Club. Among his numerous publi-

cations are: 'The Acts of the Parliament of
Scotland, 1424-1707' do vols., 1814-24); 'Reg-
istrum Magni Sigilli Regum Scotorum,
1306-1424' (1814) ; 'The Acts of the Lords
Auditors of Causes and Complaints, 1466-94'

(1839), and 'Acts of the Lords of Council in

Civil Causes, 1478-95' (1839) ; 'Forms of Proc-
ess in the Court of Session during the Earlier

Periods, with the later variations' (1839) ;

'Chamberlain Rolls' (three vols., 1817 and

184s) ; 'Memoirs of Sir George Mackenzie'

(1821). Consult 'Memoir' (1854) by Cosmo
Innes.

Thomson, Thomas, British chemist: b.

Crieff 12 April 1773 ; d. near Holy Loch 2 July
1852. He was educated at Crieff, Stirling, and
the University of Saint Andrews, and in 1799
graduated M.D. at Edinburgh. He edited the

supplement to the third edition of the 'Encyclo-

paedia Britannica,' to which he contributed the

articles 'Chemistry,' 'Mineralogy,' and 'Vege-
table, Animal, and Dyeing Substances.' In the

article 'Mineralogy* he used the system of

symbolic representation, but it is incorrect to de-

scribe him as the introducer of this auxiliary of

chemical science. In 1800, on the completion of

the 'Encyclopaedia,' he began a course of lec-

tures on chemistry, which he continued till 181 1,

opening, in addition, a laboratory for practical

instruction in chemistry, about the first institu-

tion of the kind in Great Britain. In 1802 he
published the first edition of his 'System of

Chemistry,' which obtained rapid success both

in Great Britain and on the Continent. In 1810

he published his 'Elements of Chemistry.' His
'History of the Royal Society' appeared in 1812.

In 1813 he went to London and began there a

scientific journal, the 'Annals of Philosophy,'

which he continued to edit till the end of 1820.

The lectureship in chemistry in the University

of Glasgow was conferred on him in 1817, the

office being shortly afterward raised to a profes-

sorship, and he himself created regius professor

of chemistry in 1818. His work on the atomic

theory was published in two volumes in 1825,

under the title of 'Attempt to Establish the First

Principles of Chemistry by Experiment.' The
accuracy of the work was severely criticized by

the Swedish chemist Berzelius. Thomson dis-

covered a large number of chemical compounds,
such as hyposulphurous acid, chlorochromic

acid, and a great variety of salts.
_
In 1830-1 he

published his 'History of Chemistry,' and in

1836 appeared his 'Outlines of Mineralogy and
Geology.' In 1846 he retired from his profes-

sional duties.

Thomson, William, English archbishop:
b. Whitehaven 11 Feb. 1819; d. York 25 Dec.

1890. He was educated at Queen's College, Ox-
ford, of which he was successively fellow, tutor,

and head. Ordained deacon in 1842, he was cu-

rate at St. Nicholas, Guildford, and Cuddesdon,
near Oxford, 1842-7, when he was made tutor of

his college, of which he became provost in 1855.

In 1861 he edited a series of essays by various

writers under the title 'Aids to Faith,' in-

tended as a counterblast to 'Essays and Re-
views' ; and in that year was appointed bishop

of Gloucester and Bristol. In February 1863

he became archbishop of York. He was the

author of: 'An Outline of the Necessary Laws
of Thought' (1842); 'The Atoning Work of

Christ, viewed in Relation to some Current
Theories' (1853) ; 'Crime and its Excuses' (in

Oxford Essays, 1855) ; 'Life in the Light of

God's Word'; 'Limits of Philosophical In-

quiry' ; 'Design in Nature' ; and a series of

essays entitled 'Word, Work, and Will.'

Thomson, William, ist Lord Kelvin, Brit-

ish mathematician and physicist : b. Belfast 26

June 1824. He was graduated from Cambridge
in 184.=;, and even in 1841 gave proof of great

mathematical ability by a paper 'On the Uni-
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form Motion of Heat in Homogeneoi.is Solid

Bodies, and in Connection with the Mathemat-
ical Theory of Electricity,^ contributed to the

'Cambridge Mathematical Journal.' In 1845

he became first editor of the 'Cambridge and
Dublin Mathematical Journal,' a post which he
held for seven years. He was appointed pro-

fessor of natural philosophy in the University

of Glasgow in 1846, and occupied this position

for 53 years, till his resignation in 1899. His
jubilee as a professor was celebrated in 1896 by
many brilliant university functions, and distin-

guished men of science came from many coun-

tries to do him honor. Lord Kelvin's contribu-

tions to physical .science and its applications are

very numerous. In all the domains of dynam-
ics, sound, light, heat, magnetism, and elec-

tricity there are achievements to his credit. The
form in which the mariner's compass is now
generally employed w'as patented by him in

1S76, and the siphon recorder used in connec-
tion with almost all submarine cables was in-

troduced by him in 1867. His e.xtremely deli-

cate mirror galvanometer w-as also originally

invented for the purposes of submarine teleg-

raphy, and in this connection his automatic curb
sender is also worthy of notice. His quadrant

and absolute electrometers are well known to

the student of electrostatics, and his portable

electrometer and water-dropping apparatus are

of great use in practical meteorology. He has
published important papers on the theory of
magnetism, and the theory of electric images
with the associated method of electric inversion

is due to him. Lord Kelvin was the first to

direct the attention of scientific men to Sadi
Carnot's pioneer work in thermodynamics, and
it is mainly to his researches and those of Ran-
kine and Clausius that we owe the present ad-

vanced condition of that science. The absolute

scale of temperature based on the second law
of thermodynamics was first proposed by Lord
Kelvin. In the building up of the great modern
doctrine of the conservatiom of energy he has
taken an important part, and the portion of that

doctrine known as the dissipation of energy is

almost entirely due to him. He has also pro-
pounded a modified atomic theory in which the

atoms are conceived as vortices, and he has
thrown much light on such questions as the
age of the earth, cosmic evolution, and geological
time. Lord Kelvin, then William Thomson, was
associated as electrician with the company
which undertook the laying of an Atlantic cable
in 1857, and was largely responsible for the
success which ultimately crowned this pioneer
effort of submarine telegraphy in 1866. He
might, indeed, be called the first electrical engi-
neer. He was knighted in 1866, and in 1892 was
raised to the peerage as Baron Kelvin of Neth-
erall, Largs, Ayrshire. He has received many
other honors from many lands. He was presi-

dent of the Royal Society frotn 1890 to 1895,
and has been awarded the Copley and Royal
medals. In 187 1 he presided over the meeting
of the British Association at Edinburgh. He
was Rede lecturer at Cambridge in 1866 and
has been repeatedly elected president of the
Royal Society of Edinburgh. He was awarded
the Prix Poncelct by the Institute of France
in 1874, and the Helmholtz medal by Germany
in 1892. Lord Kelvin's most important pub-
lished work is the well-known 'Treatise on Nat-

ural Philosophy' (part i., 1867; new ed. 1879),
written with Prof. Tait. An abridged edition

has also beeen published. His other works arc

:

* Papers on Electrostatics and Magnetism*
(1873) ; 'Mathematical and Physical Papers'

(1882, 1884, 1890); 'Popular Lectures and Ad-
dresses,* and articles in the 9th edition of the
'Encyclopasdia Britannica,* some of which have
been also published separately. He visited the

United States in 1884, in 1892, and again in 1902.

Thom'sonite, one of the zeolite familj' of
minerals. It usually occurs in columnar forms
or radiated concretions of snow-white color

;

less frequently in distinct orthorhombic crys-

tals (comptonite). It is a hydrou.s silicate of

aluminum, sodium and calcium. It is found fill-

ing cavities in igneous rocks in Scotland, the

Faroe Islands, Nova Scotia, at Golden in Colo-

rado and elsewhere. Much so-called thomson-
ite, including the pebbles of Grand Marais, Min-
nesota, is mesolite.

Thor, thor or tor, in Norse mythology,
the god of thunder, son of Odin by Jord (the

earth). He was represented as a powerful man
in the prime of life, with a red beard, girt with
his girdle of strength, and armed with his

mighty hammer Miolnir ("the smasher"). Sac-
rifices were offered up to him under oaks.

Thursday has its name from him. Consult
Uhland, 'Der Mythus vom Thor' (1868).

Thoracic Duct, a vertical canal lying in

front of the spine, and receiving the termina-

tions of the lacteal and lymphatic vessels. It is

the receptacle for the materials which go to ren-

ovate the blood, these materials being derived
from the digestion of food and from the elab-

orated products of the lymphatic glands. And
from the thoracic duct the chyle or nutrient
matter is poured directly into the current of the
circulation, the duct opening into the great
veins (internal jugular and subclavian veins)
lying at the root of the neck on the left side. A
second and smaller lymphatic or thoracic duct
lies on the right side of the body, and receives
the contents of the lymphatics of the right arm
and right side of the head. The chief thoracic

duct is dilated at its lower extremity, at the
junction of the loins and back, into the recepta-

culum chyli. The contents of the thoracic duct
contain the elements of the blood already elab-

orated.

Thorah, to'ra, or Torah, in Hebrew litera-

ture a definite commandment laid down by rec-

ognized authority. When used with the definite

article the word refers specillcally to the Mosaic
law, and often to the Ten Commandments.

Thorax, that part of the trunk in higher
vertebrates consisting of the bony structures
which form the chest or cavity containing the
heart, lungs, and other viscera. The term is

also applied to those segments of the body in

Artlirofoda which lie between the head and the
abdomen. Thus in insects there are three seg-
m-cnts forming the thorax, named respectively
the protborax, mesothorax, and metathorax.
The protborax bears the first pair of legs, the
mesothorax the second pair of legs and first

pair of wings, while the metathorax bears the
third pair of legs and second pair of wings. In
crustaceans and spiders the head and chest seg-
ments are united together to form a single mass,
named the cephalothorax. In man and higher
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vertebrates the thorax is formed by the sternum
or breast-bone in part, and by the ribs and spine,

laterally and behind. In mammals alone is the
thorax and its cavity completely shut off from
the cavity of the abdomen by a complete dia-

phragm or midriff. See Anatomy; Osteology.

Thoreau, tho'ro, Henry David, American
"poet-naturalist": b. Concord, Mass., 12 July
1817 ;_d. there 6 May 1862. Graduated at Har-
vard in 1837, he began in that year the copious
journal with which in l850-(3o he filled 30 man-
uscript volumes, did some teaching at Concord
and on Staten Island, N. Y., appeared occa-
sionally as a Ij'ceum lecturer in Concord and
other New England towns that chanced to call

him, and until his death practised at intervals
and with great skill his art of pencil-manufac-
ture, making, Emerson said, as good an article

as the best English. In 1839 he took the ex-
cursion recorded in <A Week on the Concord
and Merrimac Rivers,* which was published
in 1849 in an edition of 1,000 ; the re-

turn of 700 as unsalable (1853) afford-

ing him the humorous boast that he had
now a fair-sized library all of his own
writing. In the course of the voyage there are

many pauses for speculation and opinion, the

result being less a narrative than a collection

of essays and discussions. Chiefly for the

preparation of this work, but also to undertake
an experiment in simplicity of living, and to
have opportunity for his observation of wild
nature, he lived alone, in a house built by him-
self, from July 1845 to September 1847, at Wal-
den Pond, not far from Concord village. There,
too, he wrote several of his papers, and gathered
material for his *Walden, or Life in the Woods'
(1854), the best known and probably the most
nearly classic of his books. After this episode,

which some folk professed to think very odd,
"he preferred," says Emerson, "short work,"
building boats, grafting, surveying, and other
odd jobs, writing meanwhile for current period-

icals. In 1846, 1853, and 1857 he went to the

]\Iaine woods, and his accounts, partially printed

in magazines in his lifetime, were posthumously
collected in book form (1864), constituting what
is perhaps, after <WaIden,> his most interesting

work. Other jaunts to Cape Cod (1849) and
Canada (1850) were also described. He re-

fused in 1841 to pay taxes to a government con-
cerned in slavery and war, and was jailed for a
few hours. He was said to have aided the es-

cape of fugitive slaves when at Walden. At any
rate he sounded the bell to announce Emerson's
first anti-slavery address at Concord, and on 30
Oct. 1859 made there a bold public defense of

John Brown, later repeated in Boston. As a

scientist, it is said that he made few discover-
ies. His exact knowledge in this domain, how-
ever, was gained at first hand, his works abound
in interesting observation and fragments of
natural history; notwithstanding that when he
came to report nature he seems to have valued
it largely for what it interpreted to him. He
was much of a poet, but lacked metrical facility,

and wrote little. Some of his work in verse,

such as the "Smoke." which Emerson thought
finer than anything of Simonides, is of a high
order. In prose, despite exaggerations and
other rhetorical defects, he attained greater cer-
tainty of expression. Throughout his writings

there is a tonic quality which may in part arise

from what John Burroughs, the chief later rep-
resentative of the school of literary naturalists
which Thoreau inaugurated, calls his "stimulating
contrariness." There is a 'Riverside' complete
edition (1893) ; an edition of the "Letters' by
Sanborn (1894). Consult also; Channing,
'Thoreau, the Poet-Naturalist' (1873; new ed.

1902) ; Sanborn's 'Life' (1882; 'American Men
of Letters' series) ; the 'Lives' by Page (1877)
and Salt (1890; 1896) ; an essay by Burroughs
in 'Literary Values' (1903) ; and also lives of
Emerson, A. Bronson Alcott, and Hawthorne.

Thorite, a rare but important mineral
found almost exclusively in Norway. Theoret-
ically it is an anhydrous thorium silicate,

ThSiOf, but all analyses show the presence of
considerable water and more or less uranium,
lead and iron. The variety orangite, which is of

a bright orange to lemon-yellow color, is the

richest known thorium ore, containing by analy-
sis 71.65 per cent of thoria. Uranothorite has a
dark reddish-brown color and contains nine to

ten per cent of uranium sesquio.xide. Thorite
proper is black or very dark brown. It crys-

tallizes in tetragonal crystals isomorphous with
zircon, the usual habit being a square prism ter-

minated by a square pyramid. Prismatic cleav-

age is distinct and the fracture is conchoidal.

Its hardness is 4.5 to 5, and the specific gravity
ranges from 4.2 in some uranothorite to 5.4 in

some orangite. It is transparent in thin splint-

ers to nearly opaque in large or altered masses.
Its lustre is resinous, streak yellow to dark
brown. Thorite was formerly one of the chief

sources of supply of the rare earth thoria and
is still of much value for that purpose, though
its use has now been supplanted by monazite.

Tho'rium, one of the most valuable of the
rare elements. It was discovered by Berzelius
in a Swedish mineral and called by him
"thorium" after the ancient Swedish god Thor.
Found in the minerals thorite, orangite, euxen-
ite, aureite, and in monazite sand. This latter

substance is found in considerable quantity in

Brazil and in North Carolina and is one of the

most valuable sources of thorium and of a num-
ber of other rare elements related to it.

Thorium, symbol Th, atomic weight 232, is a

grayish metallic element that can be separated
in an elementary condition by heating the

chloride, ThCl:, with metallic potassium or
sodium. It is soluble in mineral acid? and burns
brilliantly to the oxide ThOj, thoria, when heated
in the air. This oxide is the most important
compound of thorium as it is used together with
the oxides of certain other rare elements to

form the "mantles" for the Welsbach incandes-

cent gas lights.

Thorn, torn, Germany, in Prussia, in the
province of West Prussia, on the Vistula, 51
miles southwest of Marienbad. It is an im-
portant stronghold, surrounded by detached
forts, and has withstood many heroic sieges.

Its principal buildings comprise the ancient

castle, town-house, and other gabled and hand-
some edifices; there is also a statue to Coper-
nicus. Its manufactures include machinery,
castings, soap, and a special gingerbread. There
is considerable trade in corn and timber, be-

sides wood, linen, hides, bark, and ashes. An
important conference was held in 1645, to recon-
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cile Protestant and Catholic differences, pre-

sided over by German and Polish churchmen,

hut was far from meeting with success. Coper-

nicus was born at Thorn. Pop. (1900) 29,626.

Thorn-apple. See D.\tura.

Thome, Joseph, American inventor: b.

Marlboro, N. Y., 17 Feb. 1826; d. Sing Sing,

N. Y., 4 May 1897. He served through the

Mexican War. Becoming an engineer he asso-

ciated himself with Elias Howe while the latter

was perfecting his sewing-machine. Afterward
he was connected with the Singer Company,
and later established a factory in Scotland. He
invented a typewriter, a sewing machine, and a

typesetting and distributing machine, which bear

his name.

Thornheaded Worms, or Acanthocephala,
a group of parasitic roundworms (q.v.) of the

genus Ecliinorliynchus, having the proboscis

armed with a circle of hooks.

Thorn 'hill. Sir James, English painter: b.

Melcombe Regis 1675 ; d. Thornhill, Dorset, 13

May 1734. Queen Ame appointed him her

sergeant-painter and he was much engaged in

the decoration of palaces and public buildings,

in which his chief works are to be found.

Among his best efforts may be mentioned the

dome of St. Paul's, Great Hall at Greenwich
Hospital, and some rooms at Hampton Court.

He also painted the altar-pieces at All Souls

and Queen's Colleges, Oxford. His forte was
in the treatment of allegorical subjects.

_
He

was confirmed in his position sergeant-painter

by King George I. in 1720 and knighted in

the same year. Hogarth clandestinely married
Thornhill's daughter in 1729, and always ex-

pressed great admiration for that painter's works
which show invention, even genius, although

living critics have not confirmed the favorable

verdict of George I. and his contemporaries.

Thorns and Spines in Plants, acute-

pointed projections from the trunks, branches,

or twigs of plants. A thorn arises from the

wood of which it is an outgrowth, whereas a

prickle or spine is an outgrowth of the bark,

and can be removed when the bark is peeled

off. The raspberry and the rose are good ex-

amples of prickle-covered plants; the hawthorn
and some wild plums of plants covered with

thorns. Prickles and spines are believed to

be useful to the plants which bear them, either

as protections against the browsing of animals,

as auxiliaries in climbing, holding their position,

etc. ; thorns are considered to be abortive

branches, a deduction based upon the facts that

in nature they often bear leaves, and under
domestication may develop into branches.

Various hawthorns exhibit the former phe-
nomenon, and the apple and pear the latter.

Thorn'ton, Sir Edward, English diplomat:
b. London 13 July 1817: d. there 26 Jan.
1006. He was educated at King's College,
London, and at Cambridge University and
in 1842 was appointed allaclie at Turin. He
was engaged in important diplomatic missions
to Mexico and the South American states in

1845-65, and in 1865-7 was minister to Brazil.

In 1867 he was appointed minister to the United
States, served on the commission to adjust the
Alabama Claims in 1871, and was arbitrator in

t'le commission on the United States and

Mexican claims in 1873. He became ambas-
sador to Russia, in 1881, to Turkey in 1884,

and in 1887 retired from the diplomatic service.

Thornton, Matthew, American legislator,

signer of the Declaration of Independence : b.

Ireland 1714; d. Newburyport, Mass., 24 June
1803. He came with his parents to America
in 1717, lived for a time at Wiscasset, Maine,
removed to Worcester, Mass., and there re-

ceived his education. Entering the profession

of medicine, he practised at Londonderrj', N. IL,

and in the Louisburg expedition under Sir Wil-
liam Pepperell (1745) served as surgeon. He
presided over the provincial convention of 1775;
in 1776 became a delegate to the Continental

Congress; and although he did not take big

seat until November, and had not been elected

when the Declaration of Independence was
adopted, he was granted the special privilege

of signing it. He had already been chief jus-

tice of the court of common pleas in New
Hampshire when in 1776 he was made a judge
of the Supreme Court, and this office he held

until 1782.

Thorn'ycroft, John Isaac, English engi-

neer and naval architect : b. Rome, Italy, i Feb.

1843. He was graduated from the engineer-
ing department of Glasgow University and
studied shipbuilding at Govan on the Clyde.

He became a builder of torpedo boats and has
constructed many such boats for English and
other European governments. He is the inventor
of the turbine-propeller for use in shallow-
draft vessels.

Thornycroft, Mary, English sculptor: b.

Thornham, Norfolk, 1814; d. London 15 Feb.

1895. She was educated by her father, John
Francis, and exhibited several pieces of sculp-
ture at the Royal Academy ; in 1840 she was
married to Thomas Thornycroft, a fellow pupil,

and with him went to Rome for study. In
1843 the queen commissioned her to model a
statuette of the Princess Alice, which was so
successful, that she received many other com-
missions from the royal family. She was espe-
cially successful in her portraiture of children,

Among her works are: <A Sleeping Infant'

(1836); <The Orphan Girl> (1838); <A Girl
Skipping> (1855); <A Young Girl' (1868); <A
Young Cricketer' (1864) ; *The Duchess of
Edinburgh' (1877).

Thornycroft, William Hamo, English
sculptor: b. London 9 March 1850. He received
his education at University College School, Lon-
don, and entered the Royal Academy schools
in 1869. He first exhibited at the academy in

1871, and in the same year went to Italy. He
gained a gold medal from the Academy in 1875
for a group representing *A Warrior Bearing
a Wounded Youth from the Field of Battle,'

and in 1880 he completed his 'Artemis' for the
Duke of Westminster. He became R..\. in i8S8,

He was made an honorary member of the Royal
Academy of Munich in i88q. and he received
a mcdaille d'lionncur at the Paris Exhibition of
1900. His principal w-orks include, in addition
to those mentioned: 'Teucer' (1881), now in

the Tate Gallery; <The Mower' (1884); a me-
morial of the poet Gray (1885) at Pembroke
College, Cambridge ; a bust of S. T. Coleridge
(1885); in Westminster Abbey; 'The Sower'
(1886); a memorial of Sir John Goss in the



THORODDSEN — THOTH

crypt of St. Paul's Cathedral ; the National
Memorial to General Gordon in Trafalgar
Square, London; 'Medea' (iS88) ; a statue of

John Bright (i8go) in Rochdale; 'The Mirror*
(1890), his diploma work; 'Summer' (1893);
'The Joy of Life' (1896) ; a monument of
W. O. Stanley at Holyhead (1897); 'The
Bather' (1898); 'Lot's Wife'; and many
monumental statues, including those of Queen
Victoria, Archbishop Thomson (York Minster),
and \V. E. Gladstone (1902). The style of

this sculptor shows a return from pictorial

realism toward the severity of Greek idealism.

His woman forms are characterized rather by
strength and grandeur than the meretricious

prettiness of the fleshly school. His monu-
mental statues, the best of which is that of
Gordon, are some of the noblest in English
art, and his heroic figures, such as 'Teucer,' are
instinct with life, while exhibiting something
of the purity of line and classic grace which
belong to the Periclean age of sculpture.

Thoroddsen, thor'od-sen, Thoravld, Ice-
landic physicist: b. Flatey, Breidifjord, West
Iceland, 6 June 1855. He was educated at the
College of Reykjavik and the University of
Copenhagen, and was a teacher at the first

named institution 1885-95. Since the last named
date he has resided in Copenhagen, spending
his summers in Iceland, and has made a geo-

logical survey of the entire island. Among his

publications are: 'History of Icelandic Geog-
raphy' (1892-1902) ; 'Geological Map of Ice-

land' (1901) ; 'Earthquakes in Iceland' (1899);
'History of Icelandic Volcanoes' (1882).

Thorogum'mite, a rare mineral found only
in LUno County, Texas. It is essentially a
hydrated thoro-silicate of uranium, containing
also ceria, yttria, lead, etc. It is regarded as

made up of three molecules of thorite, linked

with one of uranic oxide. It is highly valuable

as an ore of uranium and thorium. It occurs
massive or in crude crystals resembling thorite

in form. Its color is dull yellowish-brown

;

hardness, 4 to 4.5 ; specific gravity, 4.43 to 4.54.

Thoroughwort. See Eup.\torium.

Thorpe, thorp, Francis Newton, American
author: b. Swampscott, Mass., 16 April 1857.

He was educated at Syracuse University and
at the University of Pennsylvania Law School,

and has published: 'The Government of the
People of the United States' (1889) ; 'Franklin
and the University of Pennsylvania' (1893) ;

'The Government of the State of Pennsylvania*

(1894) ; 'A (Social and Industrial) History of
the American People' (1901); 'The Spoils of
Empire' (1903) ; etc.

Thorpe, John, English architect: b. about
1540. Little is known about the particulars of
his life excepting that during the l6th century
he was the most eminent designer of buildings
in the so-called Elizabethan style. Among the

examples of domestic architecture which are
attributed to him are Kirby House in North-
amptonshire (1570) ; Burleigh, Hoklcnby, Aud-
ley End, the Strand front of Somerset House,
and many other edifices. In the Sloane Mu-
seum is a collection of his drawings, etc., of
unique interest.

Thorpe, Rosa Hartwick, American author:
b. Mishawaka, Ind., 18 July 1850. Slie was
graduated from the High School, Litchfield,

Mich., in 1868, and was married to E. C. Thorpe
in 1871. She is widely known by her poem
'Curfew Shall not Ring To-night.' She has
published among other works: 'Fred's Dark
Days' (1881) ; 'The Year's Best Days' (i88g) ;

'Ringing Ballads' (1887); 'Sweet Song Stories'

(1898).

Thorwaldsen, tor'wald-sen, Albert Bar-
tholomew (Bertel), Danish sculptor: b.

Copenhagen 19 Nov. 1770; d. there 24 March
1844. His father, an Icelander, was employed
in the royal dockyard at Copenhagen in cutting
figure-heads for vessels, and little Thorwaldsen's
first employment was in helping his father. In
his nth year he entered the Academy of Arts,
where he gained in 1793, along with a medal,
the privilege of studying three years abroad.
He resolved to visit Rome, where he arrived
in November 1797, and under the inspiration
of Canova and Carstens the painter devoted
himself to reproducing that ideal beauty of
ancient statuary, which became ever after the
one object of his artistic life. It was not until

1S03 that he became at all widely known. He
had finished a model of Jason without finding
a purchaser, when the well-known and wealthy
Thomas Hope called at his studio and arranged
with him to have it executed in marble. The
fortune of its designer was now made. Commis-
sions flowed rapidly in upon him, new creations
from his hand followed in quick succession,
and his abilities as a sculptor became every-
where recognized. In 1819 he returned to Den-
mark, and his journey through Germany and
his reception at Copenhagen bore the appear-
ance of a triumph. His first works in this city

were the busts of the king and queen. He was
ne.xt employed by the commissioners for the
rebuilding of the Fruekirke or Church of Our
Lady, to design the decorations for the same,
which now form its main ornament. In 1820
he returned to Rome, visiting on his way Ber-
lin, Dresden, Warsaw, and Vienna, and receiv-
ing numerous orders for works. He remained
at Rome till 1838, when he undertook another
journey to Copenhagen, being principally moved
to this step by the contemplated establishment
in that city of a museum of his works and art

treasures. His return was a true national fes-

tival, both for Copenhagen and the whole of
Denmark. With the exception of a short visit

to Rome the remainder of his life was spent
in the Danish capital, and he both took a vivid
interest in the establislmient of the Thorwald-
sen Museum (q.v.) and enriched it by important
contributions. Consult: Thiele, 'Thorwaldsen's
Biographie' (1856); Plon, 'Thorwaldsen sa
Vie et ses Qiuvres' (1867) : both of these works
have been translated into English ; Hammerich,
'Thorwaldsen und seine Kunst' (1876).

Thorwaldsen Museum, a building and art

collection at Copenhagen raised from funds left

by the sculptor Thorwaldsen. The building was
constructed after a plan furnished by the archi-

tect Bindesboll, and is purely Greek in style.

It contains the models and works bequeathed
by the sculptor to his native city, which com-
prise 80 statues from his hand; three long alto-

relievos and 130 busts. In the centre of the

building is the highly decorated tomb of Thor-
waldsen. The museum was opened in 1846.

Thoth, thoth or tot, an Egyptian deity

identified by the Greeks with Hermes. He was
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originally the moon-god, and the invention of

letters, arts, and sciences was attributed to him.

The ibis was sacred to him and he is repre-

sented with the head of that bird. The dog-
headed ape is also one of his attributes, and he

is frequently depicted with a dog's head. There
were 42 sacred books bearing his name, which
were under the guardianship of the Egyptian
priests. These books he is said to have com-
posed; and he accordingly appears in the monu-
ments with tablet and stylus. See Hermes
Tkismegistus.

Thothmes, thoth'mez or tot'mez (son of
ThothJ ; the name of 4 Egyptian kings. Under
Thotlnnes I. Egypt saw its darkest days come
to an end with the expulsion of the Hyksos,
and the revival of truly national art and civil-

ization and of national power. The era of for-

eign invasion, with the consequent enrichment of
the royal treasury, began. Ethiopia was made a
tributary state, and eastward the limits of Egyp-
tian power were pushed as far as to the
Euphrates. At his death Thothmes I. was suc-
ceeded by Thothmes U., his eldest son, with
Hatasu, Iiis daughter, and Thothmes HI., his

younger son, as co-regents. Thothmes H. beau-
tified Thebes, but his reign was brief and insig-

nificant. Thothmes HI. was the Alexander of
Egyptian history. After the death of Hatasu he
entered upon that series of wars which com-
prised 14 campaigns, in the course of which he
subdued Palestine, Syria, Mesopotamia in part,

and large tracts of territory between the
Euphrates and the Mediterranean. The names
of the cities he took, including Megiddo and
Tyre, are inscribed in his triumphant self-

eulogy on the walls of Karnak. He added ex-
tensively to the architectural glories of Thebes.
As Hatasu, the Semiramis of Egypt, erased the
name of Thothmes H., her half-brother, from his
monument at Karnak, so was her name erased
with the record of her campaigns, during which
she appeared in male attire, from the recording
inscriptions, by Thothmes HI. He reigned from
1503 to 1449 B.C. He w-as succeeded by Amen-
hotep II. at whose death Thothmes IV. began
his reign. The latter waged war in Ethiopia,
Syria and Phoenicia, but his career was without
national or political significance.

Thou, too, Jacques Auguste de (in Latin,
Thu.xn'us), French magistrate and historian: b.

Paris 8 Oct. 1553: d. 7 May 1617. On the revolt
of Paris, produced by the violences of the League,
he adhered to Henry III., and after the assassina-
tion of the Duke of Guise, was principally in-

strumental in reconciling Henry with the King
of Navarre. In 1595 he succeeded his uncle as
chief-justice, and immediately registered in an-
ticipation of the Edict of Nantes, which lie as-
sisted in preparing, the Edict of St. Germains in
favor of the Protestants. In the regency of
Mary de Medici he was appointed one of the
directors-general of finance, and otherwise em-
ployed in nice and ditfictdt matters, in which he
was conspicuous by integrity and ability. His
greatest literary labor was the composition iti

Latin of a voluminous 'Historia sui Tcmporis,'
of w-hichthe first part appeared in 1604. When
finished it consisted of 138 books, comprising
events from 1545 to 1607. It is remarkable for
its general impartiality. To this he added 'Com-
mentaries,' or memoirs of his own life, com-
posed in the same spirit. The most complete

edition of the history is that published in London
in 1733, by Buckley, in seven volumes. Consult:
Collinson, 'Life of Tluianus, with some Account
of his Writings' (1807).

Thought, a word of Anglo-Saxon origin,
signifying the act of thinking, and the idea, be-
lief or conclusion which is produced by that
act. There are two elements in thought psycho-
logically considered— the act of thinking, as it

appears to consciousness, and the lasting efifcct

produced upon the mind, likewise considered
from the point of view of consciousness.
"Thought," says Caird, "always proceeds from
the less to the more determinate, and in doing
so it cannot determine any object positively
without determining it negatively, or determine
it negatively without determining it positively."

Thought embraces every cognitive process ex-
cept sensation. See M.xcnetism ; Telep.\thy.

Thought Transference. See Telep.\thy.

Thousand and One Nights, The. See
Arabi.\n Nights Extekt.m.xme.ni.

Thousand Islands, a group of islands in
the Saint Lawrence River (q.v.), near Lake On-
tario. The islands are small, but they are noted
for their beauty; there are over 1,500 in all.

The belt of Laurentian gneiss which extends
from the Adirondacks in New York into Can-
ada, is here crossed by the Saint Lawrence
River. The ci;ystalline rock and glacial deposit
forming the river bed presents an uneven sur-
face ; some of the points being above the water
forin the many islands. A large number of
the islands belong to Canada, the others to the
State of New York. Handsome summer resi-

dences have been erected on many of the islands,
and large hotels furnish accommodations for the
many city people who visit the place each
summer.

Thrace, thras, anciently a part of the
Balkan peninsula, whose territory was some-
what indefinite, but which comprised the region
north of Macedonia, including Scythia. Its ter-
ritory was understood differently at different
times by the ancients, but was later limited to
the country between the northern boundary of
Macedonia and the Danube, and that which lios

between the Black Sea, the Bosporus, the Pro-
pontis, and the Hellespont ; the yEgean Sea and
the Strymon River. The Balkans divided it

into two parts— the Romans recognized only
the southern division as Thrace. The land was
inhabited by wild tribes, abounded in mines, had
fertile lands, and produced celebrated horses.
The chief mountains were the Hxmus (Balkan),
Rhodope and Pangxus. The largest river the
Hebrus or ^laritza. The chief towns Abdera
where Democritus was born ; Sestos, and Byzan-
tium. The mythological founders of Greek
poetry, music and philosophy are supposed to
have come from Thrace.

Thrash'er, one of the large, thrush-like
wrens of tlie American genus Harl>orhyncluts,
of which the familiar Eastern species is the
brown thrasher {H. riifus), one of the most
pleasing of American migratory birds. It is

slender, with a long bill and tail, rufous upper
parts and a cream-white breast sharply marked
with arrow-shaped streaks. A frequenter of
orchard and shade-trees, it is as likely to make
its nest on the ground or upon brush-piles near
the house as at the edge of the woods, and its
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oblong pepper-and-salt sprinkled eggs are famil-

iar to every country boy. The thrasher in spring

utters a highly varied song, so brilliant and full

of startling phrases of melody and apparent
mimicry, that it fairly rivals the performance of

the mocking-bird itself. The genus contains sev-

eral other well-marked and interesting species of
the West and Southwest. Consult Coues, < Birds
of the Southwest' (Washington 1879) ; and
ornithologies of the United States generally.

Thrasybulus, thras-i-bii'liis, Athenian gen-
eral and democratic leader : d. about 390 B.C. He
was a friend of Alcibiadcs, whose recall from
e.xile he obtained. In 411 B.C. he commanded a
galley in the fleet at Samos, joined in the oppo-
sition to the oligarchy of the Four Hundred,
and exacted an oath from the Athenians in the
fleet to uphold democratic government. At the
battle of Cynossema he commanded the right

wing, and secured the victory by a sudden at-

tack upon the Peloponnesians. In 407 B.C., with
a fleet of. 30 ships, he reduced most of the re-

volted cities on the coast of Thrace to submis-
sion, and about the same time was with Alci-

biadcs elected one of the new generals. Banished
on the establishment of the Thirty Tyrants, he
seized, with the aid of some Thebans, the fort-

ress of Phyle, and with an increased force occu-
pied the PirKus. After the accession of the Ten
he was defeated by Lysander and Libys, but, to-

gether with all who had joined him, was saved
from punishment by the contrivance of Pausan-
ias. In 395 B.C. he led an army to the assistance

of the Thebans, then menaced by Sparta, and
five years later was sent with 40 ships to aid the
Rhodians against Teleutias, restored the Athen-
ian interest in Byzantium, secured several new
alliances, and reduced Methymna and other

towns in Lesbos. Afterward sailing south, he
anchored in the Eurymedon, near Aspendus in

Pamphylia, when the inhabitants, exasperated by
some act of his soldiers, fell upon him in the

night and killed him.

Thread. The filaments of fibrous sub-
stances spun out for weaving are in a general

sense called threads, the specific name of such
filaments being yarn. Thread in a specific sense

consists of two or more filaments of yarn
twisted together for greater strength ; when the
filaments do not exceed two this is frequently

called doubling, and the manufacturers who pre-

pare it are called doublers. Doubled yarn or
thread is used in some species of weaving, espe-

cially in that called bobbin net, but its principal

use is for sewing. When manufactured for this

purpose it is specifically known as sewing thread.

A large proportion of sewing thread is simply

doubled yarn, and the processes of yarn doubling
and of the manufacture of sewing thread are

substantially the same, but thread for sewing
purposes often requires to be stronger and firmer

in texture than doubled yarn, and then three,

four, and si.x strands of yarn of fineness propor-
tioned to the thickness of the thread required

are used to produce it. The manufacture of
sewing thread in the United States is very ex-
tensive. The chief seat of the cotton thread
manufacture in 'Scotland is Paisley, in England,
Manchester. Linen thread is manufactured
largely in Ireland. Cotton was first used in the

manufacture of sewing thread at Pawtucket, R.

1., by Samuel Salter in 1794. Flax had always

been used everywhere, but as Mrs. Salter was
spinning cotton, she noticed the fineness of the

fibre, and at once conceived that it would make
smooth thread. The idea was put into practice.

Thread'needle Street, London, England,
the short thoroughfare faced by the Bank of

England, which is proverbially called "The Old
Lady of Threadneedle Street." The name is

supposed to be derived from the three needles on
the coat-of-arms of the Needlemakers' Guild.

Thread'worm, one of the thread-shaped
nematode intestinal worms annoying to all the

higher animals, as Ascaris, or O.vyuris, which
often infests the lower bowel in childhood. See
Roundworms.

Threat is defined in law as a menace of
destruction or injury to the lives or property of

those against whom it is made, and may be the

subject of a civil action for damages or fre-

quently an equitable action may be maintained to

restrain threats and intimidations. One who is

induced by threats to enter into an agreement,
pay money, or do any other act, which in itself is

lawful, may by proper means avoid the conse-

quences of such act, same .having been per-

formed under duress. One who threatens to do
another a bodily harm or to take the life of an-

other may be required to give bond to keep the

peace ; to threaten a court, or anyone under its

immediate protection, is punishable ; and in some
jurisdictions, to obtain a pecuniary advantage by
threat is a punishable offense, as is also a threat

to accuse one of a crime for the purpose of ob-

taining money. In many of the United States

the ofifense of sending threatening letters for the

purpose of obtaining money is punishable, and it

is contrary to the postal laws of the United

States to send upon the outside of any mailable

matter any printed or written threatening lan-

guage, and one is punishable who assists know-
ingly in forwarding threatening letters.

Three-Color Process, The, and the "tri-

chromatic process," are the names given to an

indirect process of color photography which has

been successfully developed in various applica-

tions, but not in any way with sufficient sim-

plicity of operation to make it commercially

practicable except for special purposes. The
first suggestion of such a process was made by

Prof. James Clerk-Maxwcll, in 1861 or before,

and the principle was re-invented and elaborated

by Louis Ducos Duhauron and Charles Cros in

1869, but the results obtained experimentally

were unpromising, and owing probably to this

fact and also to the existence of a general preju-

dice against the idea of color photography by

any but a "direct" process, the subject received

but little further attention until F. E. Ives, in

1888, stated a new and definite principle of

photographic color selection, and gave a suc-

cessful public demonstration at the Franklin In-

stitute, in Philadelphia. This was followed by a

great revival of interest and active experiment,

and the commercial development of the process

in various applications. The first step in this

process is the production of three photographic

negatives which constitute a record of the color

values in terms of spectrum red, green, and blue-

violet lights, these being the only spectrum
colors which will by admixture in various pro-

portions reproduce all other colors without mate-
rial degradation of purity. Such sets of neg-
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atives are made by exposing color-sensitive

photographic plates in the camera through

selective "color screens.* Formerly a special

red sensitive plate was exposed through a red or

orange screen, a green sensitive plate through a

green screen, and an ordinary plate through a

blue or violet screen. Following Ives, most au-

thorities now recommend the use of only one
kind of plate, sensitive to all colors, in order to

insure uniformity of gradation and density in

the three images with simultaneous development.

The equalization of the exposures, also an im-

portant element of success, is best accomplished
by the use of special cameras, which form the

three images simultaneously, from one point of

view. Several such cameras designed by Ives

make the three images, identical in size and per-

spective, side by side upon one plate, at one ex-
posure, thus making the negative process as

simple as it is in monochrome photography.
From the photographic negatives thus ob-

tained, which record the colors only by differ-

ences of density and gradation in the separate

images, colored pictures can be made by two
synthesis methods, one "positive" and the other
"negative." In the method of positive synthesis,

red, green and blue-violet lights, in terms of
which the three negatives have recorded all the
colors of the objects photographed, are used to

illuminate three positive "black and white" im-
ages made from the negatives, and these three
images are then optically blended to form a
single image, in which the colors mix to repro-
duce to the eye the colors, form, and light and
shade of the objects photographed. Such optical

synthesis is effected either with three magic
lanterns or their optical equivalent, or with an
instrument called a photochromoscope, which is

used like a stereoscope. In the stereoscopic
photochromoscope of Ives, the reproduction is

so perfect that the objects themselves seem to

stand before the eyes. In the method of
negative synthesis, positive color prints are
made from the three negative images, and super-
posed in white light, or upon a white surface.
It is an interesting fact that the colors used in

printing are not the red, green and blue-violet

photographing colors, but their complementary
colors, a peacock blue, a crimson pink and yel-

low, commonly but incorrectly called "blue,"

"red" and yellow. This is because the printing
process makes and mixes shadows instead of
lights, being complementary to the method of
reproducing colors in the photochromoscope.

The negative made through a red screen
must print a positive uncolored in its high lights

and peacock-blue in its shades. The negative
made through a green screen must print a posi-

tive uncolored in its high lights and crimson-
pink in its shades. The negative made through
a blue screen must print a positive uncolored in

its high lights and yellow in its shades. It is

also important that these colors be perfectly
transparent. Wben these prints are superposed,
equal parts of all three colors form blacks and
grays, and the pure colors, red, green and blue-
violet appear where yellow is superposed on
crimson-pink, peacock-blue on yellow, and crim-
son-pink on peacock-blue. Unlike the method of
positive synthesis, no method of negative synthe-
sis fulfils all theoretical requirements in ordi-
nary white light, and if the process is employed
to reproduce as difficult a test as the spectrum

itself, it must fail to do full justice either to

gradation of hues and luminosity values or else

to purity of color. The degradation of purity
of color resulting when the analysis perfectly

differentiates all hue and luminosity values, as in

the original method of Ives, is not so consider-

able as to appear objectionable when perfectly

transparent and correct printing colors are em-
ployed ; on the other hand colors showing diffuse

absorption in the spectrum are often pretty cor-

rectly reproduced with an analysis in the neg-
ative process which, while favoring brilliancy of
color in the reproduction, would fail to secure
a passable representation of the spectrum. Con-
sequently, authorities, having different opinions
as to what qualities are most desirable in a re-

production, must and do disagree as to what is

the best principle of color selection for neg-
ative synthesis.

This difference of opinion is particularly

justifiable in connection with the half-tone tri-

chromatic process, thus far the most important
commercial development of three-color photog-
raphy, because the subjects most often repro-
duced have colors showing diffuse absorption in

the spectrum, and the best reasonably perma-
nent printing inks thus far obtainable are neither
correct in hue nor of sufficient purity and trans-
parency to fulfil their theoretical functions.

The first half-tone trichromatic process prints
were made by Ives in 1881, but the process was
not developed commercially until re-invented
and patented by Albert, Duhauron and Kurtz,
more than 10 years after. In this process, half-
tone blocks are made from the three negatives,
and printed in the type press, with the peacock-
blue, crimson-pink and yellow inks. In order to
prevent the production of an offensive moire
pattern, the lines of the half-tone blocks are dis-
posed at different and suitable angles for the dif-
ferent colors. Owing to the complications of
the process, and the theoretical imperfections of
materials and means necessarily employed in its

commercial operation, the printing plates are
more or less re-etched in parts until proofs show
the desired result, but with so little work and
cost altogether that the process is competing suc-
cessfully with chromolithography for many pur-
poses, and may eventually supersede it, as half-
tone engraving has already superseded wood en-
graving, p E_ i^,j.s_

Ives Process Company, New York.

Three Fates, The. See Norns.

Three Hours' Agony, or Three Hours'
Service, a devotion practised on Good Friday,
from noon till 3 o'clock in the Roman Catholic
and some Protestant Episcopal churches in com-
memoration of the Passion. It was introduced
by Father Messia, S. J., of Lima, about 1730. and
reached Rome in 1738. It was introduced into
the English Church about 186;, and was ren-
dered legal by the Act of Uniformity Amend-
ment Act (1872), which permits additional ser-
vices, consisting of any prayers from the Liturgy
or Bible, with address or sermon, and hymns.

Three Kings, the men who came from the
East to adore the Infant Jesus (Matt. ii. 1-12).
They are probably called kings from Psalm
Ixxii. 10, which verse is used in the services of
Epiphany. They brought offerings of gold,
frankincense and myrrh, and according to tradi-
tion their names were Caspar, Melchior, and
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Balthasar. On their return to the East they

received baptism. The Empress Helena is said

to have brought their bones to Constantinople,

whence they were removed to Milan, and after-

ward to Cologne. In the Chapel of the Three
Kings, built by the Emperor Maximilian (1459-

1519), in Cologne Cathedral, are exhibited their

crowns, and the shrine is supposed to contain

their relics.

Three-mile Limit. See International Law.

Three Rivers, Canada, city, port of entry,

and county-seat of Saint Maurice County, Que-
bec; on the north bank of the Saint Lawrence
River at its junction with the Saint Maurice,

90 miles below Montreal, 66 miles above Que-
bec; and on the Canadian Pacific, and connected

by ferry with the Grand Trunk railway. It has

a large export trade in lumber and wood-pulp,

the Shawanegan and other falls of the Saint

Maurice being extensively utilized as water
power for these industries; a large iron works,

and important manufactures of foundry prod-

ucts and machinery; and other manufactures.

The Roman Catholic cathedral is an imposing

structure; other handsome buildings are the

bishop's palace, the college, and several con-

vents schools and churches. The city is

lighted by gas and electric lights and has hotels,

banks, and semi-weekly and weekly newspapers.

Three Rivers was founded by Champlain in

1634. Pop. (1901) 9,981.

Thremmatology. A term proposed by
Ray Lancaster (from the Greek iliremma, a
nursling) to cover the principles and practices

connected with the improvement of domesticated
animals and plants. It is distinct from evolu-

tion in general in that its ultimate purpose is

utilitarian. The breeder is interested in definite

results, whereas nature is supposed to be indif-

ferent to everything but the "survival of the

fittest." The purpose then in thremmatology is

not to make the creature "fit" the conditions of
life, but rather to bring both the creature and
conditions to harmonize with the highest needs
and purposes of man.

This brings to the surface in thremmatology as

a question of prime importance, one that is curi-

ous rather than otherwise in evolution, namely.
Can the conditions of life be employed directly

to influence deviation in the desired direction

independently of selection; in other words, can
individual modification become hereditary, or as

the expression goes in general evolution, are
acquired characters inherited?

All students agree that the development of
individuals is strongly modified by the conditions
of life, that is, the environment. Out in nature
if these modifications are not inherited it implies

only a little more work for selection, and the

final result is the same whether they are in-

herited or not. The answer to the question is

interesting therefore rather than vital so long as

the study is confined to general evolution ; but in

thremmatology the answer involves a vital prin-

ciple because the breeder, especially of animals,

cannot afford unlimited selection. All the ani-

mals represent money, and the owner is inter-

ested in getting results with a minimum destruc-
tion of values. He is interested, too, in securing
improvements as rapidly as possible, because
time is money, and man cannot afford the

"countless ages" of nature. If, therefore, indi-

vidual modifications are inherited, even to the
slightest degree, the effect is rapidly cumulative,
much time is gained and the necessity for selec-
tion is largely reduced,— both important consid-
erations from a business standpoint. Upon the
answer to this question will depend the kind of
soil and climate employed in plant breeding, the
daily care, the shelter, the amount and character
of feed provided for breeding animals, as well as
the matter of exercise and training where speed
or intelligence are involved. That these are
important in the development of the individual
all are agreed, but is it also necessary that they
be provided for breeding stock for the sake of

the offspring?

Evolutionists in genera! are interested prima-
rily in form, while the thremmatologist is con-
cerned very largely, if not mainly, with function.

The size or shape of the cow is of less im-
portance than her ability to convert large
amounts of feed into milk and do it econom-
ically. This faculty depends directly upon the
functional ability of a very limited portion of the

body and not so much upon the general form.
The ability of the horse to attain high speed
depends not only upon his conformation but
quite as much upon the "quality" of his motor
parts, whether active or sluggish, and the mental
make-up, whether well balanced or erratic.

Functional activity is therefore of much more
interest in thremmatology than in general evolu-
tion, and functional variation is recognized as

one of the principal opportunities for improve-
ment.

The systematic study of thremmatology in-

volves the following topics

:

1. A working knowledge of the ordinary
theories and concepts of general evolution.

2. The kinds of variation ; namely, qualita-

tive, relating merely to size; meristic, relating to

pattern ; and functional, relating to organic
activities.

3. Continuous variation in which all values
are presented for selection, and discontinuous
variation in which some values seldom or never
occur, as in the case of sports, in polymorphism,
and as it is involved in the idea of orthogenesis.

4. The causes of variation, first as between
different individuals of the same generation;

second, as between different individuals of the

same parentage but of different generations

;

third, as between different individuals of the

same parentage and the same generation, as with

twins, litters, etc., without regard to parentage

;

fourth, as between succeeding generations of the

same species, representing deviation of the race

;

fifth, modifications in tlie individual during its

development plainly due to the conditions of

life, rather than to heredity. These different

uses of the term variation should be kept dis-

tinctly in mind, and even then it is better to use

the word "deviation" for the fourth, and "modi-
fication" for the fifth form of what is usually

called variation. These causes will drop into

tw'O groups ; first, selective mating, raising ques-

tions touching the basis of selection ; second, the

environment, raising all questions of the effect

of the conditions of life, acclimatization and the

inheritance of modifications or acquired charac-

ters.

5. Statistical studies of heredity in order to

construct the array, eliminate chance, determine
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the skew, study the laws of regression and pro-

gression, and the relative influence of parents.

6. Correlation, as determined by correlation

tables, and useful as indexes of valuable charac-

ters.

7. The practical selection of breeders accom-
panied by a full appreciation of the financial con-

siderations involved, and the relation between
performance and breeding powers as exhibited

by live stock records.

8. The testing of sires as a final basis of

selection.

9. The importance of selecting for prolific

strains, among both animals and plants, and the

advantages of vigor and longevity.

10. The disturbing effect of fashion, and the

best methods of meeting its demands in breeding
without sacrificing real quality.

It is important in the study of this phase of
evolution that the breeder have in mind fairly

comprehensive ideas of general evolution ; that

he be not a blind adherent of any peculiar

dogma, and that he free his mind from a mass
of traditions that serve only to cloud the judg-
ment and deter progress. For example, it has

been held as a general principle that inbreeding
is necessarily fatal to fecundity and to vigor;

yet wheat, one of our most vigorous and prolific

crops, IS systematically mbred. One of the first

lessons the breeder should learn therefore is that

W'hat is true of one species is not necessarily true

of all species.

What has been accomplished by way of im-
provement, and it is much, has been gained al-

most exclusively by selection, and under disad-

vantageous circumstances. For example, among
plants increase is so rapid as to compel sweeping
selections merely for reduction of numbers, not
affording opportunity tor as good a basis of
judgment as if more space and time were at hand.
In this way some of the best things are lost. On
the other hand among animals numbers are too
few tor the best selection and the oft-repeated
attempt "to establish a small herd of high-class

animals" has been as often a failure for the rea-

son that numbers are too few to afford material
for proper selection even to maintain the initial

standard, to say nothing of improvement.
The well-nigh universal practice of using

young sires is fatal to the most rapid progress,
for in such cases the selection has been made
before full development. Thus some of the
worst specimens are accepted because prepossess-
ing at an early age, and many of the best are
discarded, which, if given time to fully mature
would prove their right to exist.

The practice among the better breeders to-

day is tending toward larger numbers, better
conditions of life, the selection of more mature
animals, followed by an actual breeding test

resulting in older sires, emphasis of those
"points" that have their basis in utility, and
withal an ideal standard that, once adopted, is

changed but slowly, if at all.

As would be expected the most rapid pro-
gress has been made in those breeds or varieties

of animals and plants m which practically all the
individuals can be put to the performance test.

For example, it is comparatively easy to get a
record from a cow or a speed horse and to know
what the one can do at the pail or the other on
the track. On the other hand it is impossible
to put the meat animal to the actual test with-

out sacrificing the individual as a breeder. Ac-
cordingly breeders of beef cattle, swine, and
other meat-producing animals, have been work-
ing somewhat in the dark, and to relieve the sit-

uation many have felt obliged to sacrifice on
the block some of their best bred animals in

order to test their standards of selection and
verify their methods of breeding.

The improvement of animals and plants is a
difficult and often a money-losing enterprise, but

it is fascinating because of what is possible. By
breeding, the sugar content of beets has been
increased from 3 or 4 per cent to 12 and even
20 or more per cent. Corn has been bred

richer in nitrogen than is wheat, and its oil con-

tent is raised or lowered at will. So far as is

known any character may be substantially im-

proved and the upper limit of improvement has

never yet been reached with any animal or plant.

Many plants, and some animals, have received

little attention at the hands of the breeder, and
have either become extinct, or else exist among
us with little or no improvement, except such as

has naturally followed upon better general con-

ditions. Conspicuous examples are clover and
alfalfa, among legumes ; timothy and other non-
grain producing grasses; asparagus, salsify, and
many other vegetables, and most shade and
ornamental trees.

Cats breed without attention and their varia-

tions do not therefore become fixed. The Amer-
ican bison was allowed to become extinct, not

because he would not have become useful if care-

fully bred, but because he was too near like com-
mon cattle to repay the trouble of domestica-
tion. In the same way the common hen
prevented the domestication of the prairie

chicken, but fortunately no real rival stood in

the way of that truly American bird, the turkey.

Thus has thremmatology lost much valuable
material, but notwithstanding: this, there is yet

at hand awaiting the attention of the master
much that is full of undeveloped possibilities,

and with the development of our knowledge of

the principles underlying heredity and variation

great improvements in methods of breeding may
be confidently expected.

Eugene Davenport,
Dean of the College of Agriculture, University

of Illinois.

Thresher Shark, or Fox Shark, a well-
known shark (Alopias vul/'cs), with a short

conical snout, and less formidable jaws than
the white shark. The upper lobe of the tail

fin is very elongated, being nearly equal in

length to the rest of the body, and is used
as a weapon by which this shark is able to kill

or disable many fishes in a school, when he
rushes into the midst of the crowd and lays

about him. Tail included, the thresher attains

a length of 13 feet. It inhabits the Atlantic
and the Mediterranean.

Threshing Machines. See AcRiCtn-TURAL
M.\cniNERV .\ND Implements.

Thrift, a stemless fleshy herb (Slatice ar-

ineria) of the seacoasts and cold or mountainous
regions of the world. It has tufted rosettes of
linear leaves with no perceptible difference be-

tween blade and petiole, and white, pink, or
purple s-merous flowers, with clawed petals,

These blossoms are nearly or quite sessile

in compact heads terminating an almost naked
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scape, and are subtended by brown, dry bracts,

the two lowest reflexed, and partly united into

a sheath. Thrift is otherwise known as sea-
pink or lady's cushion, and is occasionally cul-

tivated tor flower-borders.

Thring, Edward, English schoolmaster
and author: b. Alford, Somersetshire, 29 Nov.
1821 ; d. 22 Oct. 1887. He was educated at Eton
and Kings College, Cambridge, and after taking
holy orders and serving as curate at Gloucester
and elsewhere, in 1853, was appointed head
master of Uppingham school. From an institu-

tion run down in efficiency and reputation he
made it one of the healthiest, best equipped, and
flourishing public schools of England. No
schoolmaster since Arnold was more successful
m imprinting on the characters of his pupils a
high ideal of duty as the great end of life. His
own earnestness and honesty, his firm discipline,

and stern denunciation of cowardice and wrong
gave character and reputation to the school,
Among his published works are 'Thoughts on
Life Science' (1869) ; 'The Theory and Prac-
tice of Teaching* (1883); 'Uppingham Ser-
mons' (1886); 'Poems and Translations'

(1887) ; and 'Uppingham and School Songs and
Borth Lyrics' (1887). Consult: Parkin, <A
Memory of Edward Thring' (1898) ; Skrine,
'Uppingham by the Sea' (1878).

Thrips, a genus of minute insects, order
Hemiptcra, suborder Hoinot'teya, closely allied

to the Aphides. They are extremely agile and
seem to leap rather than fly, whence the com-
mon name "leaf-hopper." They live on flowers,
plants, and under the bark of trees. T. cerealium
is a common species, scarcely a line in length
or in extent of wing, residing in the spathes
and husks of cereals, especially wheat, to which
it is most injurious.

Throat, the front of the neck, including
the structures below the chin and above the
collarbone, and also, by an extended usage,
the passage from the mouth to the stomach
(fauces, pharynx, and oesophagus), and the
passage from the mouth to the lungs (larynx
and trachea or windpipe), these being the pas-
sages for food and breath. The throat and its

various structures are subject to many diseases,
some of which are among the most difficult

with which medicine has to deal. See Nose
AND Throat.

Thrombo'sis, the formation or develop-
ment of a thrombus in the heart, blood-vessels,
lymphatics, or other ducts. It is essentially the
coagulation of fibrinogen, and is usually in-

duced by some condition which retards the
flow of the blood, lymph, etc., such as roughness
or other structural change in the lining mem-
brane of a vessel, or the presence of some
foreign body, or some alteration in the consti-
tution of_ the blood, lymph, etc. In the heart
and arteries it seldom occurs unless their lining
membranes are roughened or their muscular
tone is so much impaired that the blood is not
forcibly and readily propelled onward. It is

most frequent in veins, where the circulation is

naturally slow, and it rarely occurs in capillaries.
The thrombi formed may shrink and dry into
leather-like masses, or calcify, forming phle-
boliths (in veins), or soften and be absorbed
or suppurate ; or they may organize, as after the
ligaturing of an artery. Some of the causes of

thrombosis are: wounds and other injuries, in-
flammation (see Phlebitis; Phlegmasia),
pressure on a vessel, failure of the propelling
power of the heart, as in cases of marasmus and
exhausting diseases, and bacterial infection of
the blood. The symptoms of thrombosis are
those of the arrest of the circulation and differ

according to the vessel affected. They include
passive hj'perasmia, venous dilatation, swelling
of adjacent parts, gangrene, anasarca of an
extremity, etc. The treatment varies according
to the seat of the affection.

Thrombus, a plug or clot formed in a
vessel and partially or totally closing it. If it

remains at its place of origin it is called a
primary thrombus ; if it has grown beyond its

original limits it is a propagated thrombus;
carried by the blood-current from a distant
blood-vessel and forced into a smaller one,
obstructing the circulation, it becomes an em-
bolus. A thrombus consists of coagulated fibrin

entangling in its meshes red and white blood-
corpuscles, or of coagulated lymph, in lymph-
atics, and of late the term has been applied
(milk thrombus), to an accumulation of curdled
milk in a lactiferous tube. Thrombi are desig-
nated by various names according to their color,

causation, shape, etc. Thus a white thrombus
is one which contains no pigment, or is com-
posed chiefly of leucocytes ; red, one of dark
red color; traumatic, one which results from an
injury; infective, one occurring as the result

of septic or bacterial poisoning; annular, one
which has an opening through its centre, the
circumference being attached to the wall of
the vessel ; and laminated or mixed, one whose
substance is disposed in layers, which may differ
in material. Thrombi, if small and remaining
at the point of origin, may do little or no harm,
but they are liable to be swept away and to
become dangerous emboli. If they block up
the lumen of a vessel they give rise to pain and
swelling and to loss of function in parts of the
body more or less remote.

Throne, a chair of state or seat occupied
by a sovereign, bishop or other dignitary. The
modern throne is usually a decorated arm-chair
of great size, raised on a dais and covered with a
canopy, more or less ornamented. Anciently the
throne was very elaborate; was made of marble,
decorated with precious stones, and was fre-

quently supported by pillars or figures represent-
ing beasts or men.

Throop (troop) Polytechnic Institute,

located at Pasadena, Cal. It was founded in

1891 by Amos G. Throop to provide a liberal

and practical education for both sexes. It is

entirely non-sectarian, the charter providing that

a majority of the trustees "shall not belong to

any one religious denomination." Its organiza-
tion comprises five schools: (i) the Grammar
School; (2) the Academy; (3) the Commercial
School; (4) the Normal School; (5) the Col-
lege. The academy offers three courses,

classical, literary and scientific; and the college

three courses, chemistry, electrical engineering,
and natural science, all leading to the degree of
B.S. Some studies in each course are required,

and some elective. Throughout the grammar
and high school grades, manual training is a

regu!ar_ part of the curriculum; instruction is

given in wood carving, sloyd, carpentering.
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forging, machine-shop work, clay modeling, me-
chanical and free-hand drawing, sewing and
domestic science. The Commercial School pro-

vides a two years' course ; and the Normal
School three two years' courses in manual train-

ing, domestic economy, and free-hand drawing
and designing, all of which include psychology,

pedagogy, and history of education. There is

also a summer school of art and manual train-

ing, designed mainly for teachers ; work done
in this school is credited toward a normal dip-

loma. The Institute (1904) occupies two build-

ings, Polytechnic Hall and East Hall. The
library in 1904 contained 2,000 volumes ; and
the Pasadena Public Library is also open to

students. The students in 1903-4 numbered 435
in all departments, of whom 235 were in the

Academy, and 115 in the Grammar School.

Throstle, a Scotch name, like "mavis",
for the British song-thrush (q.v.).

Thrush, a bird of the passerine family
Turdida, a family which contains some of the

most familiar and attractive birds, and most
of the best songsters of the world. The family

is very large, is scattered over the whole globe
and is characteristically but not entirely migra-
tory. These birds vary in size from among the

smallest, to the bigness of the American robin

(q.v.), which is a typical form; and most of

them are elegant in form and pleasingly but
not gaudily colored. The thrushes are divisible

into five subfamilies. The thrushes proper
(Tiirdince) are represented by such familiar

forms as the American bluebird, robin, wood-
thrush, shy northern hermit, and olive-backed
thrushes, noted for their richly melodious songs,
the English blackbird, song-thrush, missel-

tlirush and fieldfare, besides the nightingale,

robin-redbreast, hedge-sparrow, and many re-

lated forms in other parts of the world, most
of which are elsewhere described under their
names. Three .American thrushes of this group
call lor brief mention, namely the hermit
thrush (Hylocichla pallasii), which is migrant
through the Eastern States, breeding in the far

north, and is noted for its grand song, which
has been said to express "serene religious beati-

tude" ; the olive-back or Swainson's thrush
(Hylocichla tislulala), distinguished by the olive

tint of its upper parts, and also a sweet-voiced
migrant; and the tawny thrush (see Veery). In
all of these the young are spotted, although the
idults may be uniformly colored.

The second subfamily is composed of the
genera Myiodcctcs and CicMopsis. The third
contains the Old World warblers {Sylviincc),
fantails, kinglets (qq.v.), and the like; the fourth
(Polio[>ti!in(c) the gnat-catchers (q.v.) ; and the
fifth (Mimincc), the mocking-birds, thrashers
(qq.v.), and related forms, many of which seem
to imitate other birds, composing their own
songs out of a medley of other notes, although
the report of this tendency has usually been ex-
aggerated ; this last subfamily is by the most
modern ornithologists separated from the
thrushes and put with the wrens. Consult
Evans, 'Birds' (New York 1901).

Thrush, in medicine, white-mouth, or
sprue, a form of parasitic stomatitis, due to the
presence in the month of the thrusfl-fimgus.
(See Mouth.) The disease usually occurs" in
infants, but may appear later in life.'evcn in old

age, in association with some severe acute illness

or some wastmg disease, as pulmonary tubercu-
losis. The patches of thrush are most com-
monly found on the dorsum and edges of the
tongue, on the hard palate, and on the inside of
the lips and cheeks, and resemble curdled milk.
Although the fungus may enter and even be
formed in a healthy mouth, it will not flourish

there. Inflammation or other abnormal condi-
tion of the mucous surface, and acid secretions,

cause it to grow and develop. Thrush may be
propagated by contagion, and in some institu-

tions is at times almost endemic. It may be con-
veyed from one babe to another through an in-

fected nipple of a nurse, or by means of infected
spoons, feeding-bottles, teats, etc. Usually the

mucous membrane of the mouth underlying the

fungous patches is of a bright or livid red, but
when the system of the patient is much deter-

iorated, and the mycelium has penetrated deeply,

shallow ulcerations may result. Sometimes the
fungus of thrush is found in diphtheritic incm-
branes. Any doubt as to the nature of white
patches in the mouth should be settled by a
microscopic examination.

Of itself thrush is not dangerous, but it is

usually significant of a deteriorated state of
health. Occurring in apparently healthy children,

it lasts but a few days; in children having
gastro-intestinal catarrh and diarrhoea, and who
are much debilitated, it may last for weeks,
fresh spots appearing as others vanish. The
redness and excoriation around the anus and
adjacent skin of infants so affected is vulgarly
regarded as an indication that the "thrush has
run through the patient," and if the mouth con-
dition has improved it is considered a favorable
sign. While the thrush-fungus has been found
iathe oesophagus, and even lower in the alimen-
tary canal, there is no reason to believe that it is

the cause of the redness and excoriation above re-

ferred to, wdiich are rather due to a superficial

dermatitis resulting from an excess of starchy
food and a vitiated blood state.

Strict attention to diet is necessary in treat-

ment: diminish the amount of sugar and starchy
food, and give milk and lime-water. The mouth
must be kept clean, and the chance of acidity

diminished by dilute alkaline fluids, such as lime-

water or Vichy. A solution of borax and
glycerin, or of sulphite of sodium, should be fre-

quently sprayed upon the patches or applied with
the finger, covered with soft cloth. The general
health is to be maintained by tonics, hygienic
measures, and relief of debilitating ailments.

Thrush, in veterinary surgery, a diseased
condition of the frog of the horse's foot appear-
ing as a severe and acute inflammation, which
usually proceeds to ulceration, and which is ac-
companied by a fetid discharge. It is most fre-

quently seen in horses of unsound constitution,

and especially appears in stables where drainage
and cleanliness are deficient. The best applica-

tion for it is mineral tar. Calomel dressing is to
be substituted for the tar in severe and intract-

able cases, and ulcerated and loose parts of the
frog are to be carefully removed.

Thrus'ton, Gates Phillips, .Xmerican sol-

dier: b. Dayton, Ohio. II June 1835. He was
graduated from Miami University in 1855, and
from the Cincinnati Law School in 1859. He
served in the Union army during the Civil War



THRUSTON— THUMANN

and was brevetted for gallantry at Stone River
and Chickamauga. He became judge-advocate
of the Army of the Cumberland, and has pub-
lished, 'Antiquities of Tennessee and Adjacent
States' (1890).

Thruston, Lucy Meacham, American nov-
elist: b. King and Queen County, Va., 29 March
1862. She was graduated from the State Normal
School and was married to Julius Thruston in

1887. She has published: 'Mistress Brent'

(1901) : <A Girl of Virginia' (1902) ; 'Jack and
His Island' (1902).

Thucydides, thu;sTd'i-dez, Greek historian:

b. Attica about 466 B.C. ; d. about 400. His
father's name was Olorus, his mother's Hege-
sipyle. He possessed gold mines in Thrace op-
posite the island of Thasos, and was in conse-
quence one of the richest and most influential

men in Thrace. In 431 b.c. the Peloponnesian
war, which forms the subject of his work, was
begun. In 430 the plague broke out in Athens.
Thucydides took it, but recovered, and in 424 B.C.

commanded a squadron of seven ships at Thasos.
The Spartan general Brasidas besieged Amphip-
olis, and Eucles, who commanded in that impor-
tant post, sent to Thucydides for aid. Thucydides
made all haste in preparing to answer the sum-
mons, and seems to have used his private means
to forward his equipment, but Brasidas, appre-
hensive of the approaching relief, offered favor-
able terms to Eucles, which were accepted, and
Thucydides only arrived the day after the sur-

render. Yet he was in time to save Eion from
falling into the hands of the enemies. Whether
this transaction led to the banishment of Thu-
cydides, or whether he exiled himself to escape
death as its probable consequence, is not known

;

but from this time he became an exile, and the
duration of his exile, according to his own ac-
count, was 20 years. Before the conclusion of
this term the war terminated (404 B.C.), and all

political exiles were permitted to return. Thu-
cydides returned to Athens in the following
year; and met a violent death a year or two later,

but at what exact time, and whether in Thrace
or Athens, is not known. During his exile he
remained close to the theatre of the war,
of which he was a diligent observer, and as he
could not remain in the Athenian dominion he
may have passed this period of his life, or the
greater part of it, wrthin the domains of the
Spartan alliance. It is also probable that he vis-

ited Sicily and southern Italy. His history con-
sists of eight books, the last of which differs

from the others in containing none of the polit-

ical speeches which form so striking a feature
of the rest, and is also generally supposed to be
inferior to them in style. Hence it has been
thought by various critics to be the work of a
different author, of Xenophon, of Theopompus,
or of a daughter of Thucydides; but it is more
probable_ that it is the author's own without his

final revision. The history is incomplete, the 8th
book stopping abruptly in the middle of the 21st
year of the war. As a historian Thucydides
holds the foremost place. He was painstaking
and indefatigable in collecting and sifting facts,

brief and terse in narrating them. His style is

full of dignity and replete with condensed mean-
ing. It is, however, sometimes harsh and ob-
scure from over-condensation. He is unsur-
passed in the power of analyzing character and
action, of tracing events to their causes, of ap-

preciating the motives of individual agents, and
of combining in their just relations all the
threads of the tangled web of history, and has
been styled the "Statesman's Handbook." It is

to the superiority and impartiality of his judg-
ment that he owed the power of producing a

work which should be, as he himself said, a
possession for posterity. Among the most valu-

able editions of Thucydides are those of Bekker
(1821) ; Poppo (1821-38) ; Stahl (1873-4) ; and
Classen (1897). There are English translations

by the Rev. Thomas Dale and Prof. Jowett.

Thugs, or Thags, a sect of assassins
which committed many crimes in India until the

British government undertook to crush it out by
vigorous and severe punishment. The Thugs
were robbers as well as assassins, and while they
professed to regard the murders they perpetrated
as religious acts, they commonly chose for their

victims persons who had valuable property in

their possession. Another fact throwing a doubt
on the sincerity of their religious professions

was that the majority of Thugs belonged, or had
belonged, to the Mohammedan creed, whereas
they claimed that they committed their deeds
of blood to propitiate the Hindu goddess, Kali.

The sect flourished in northern India, where
many travelers were cut off by them, being usu-
ally strangled while asleep. The British authori-
ties began systematic efforts to exterminate the

Thugs about 75 years ago. Hundreds were exe-
cuted, and hundreds of others sentenced to hard
labor for life. It is a crime punishable with life

imprisonment to belong to a gang of Thugs.
Nevertheless it is understood that the Thugs have
not been extirpated, and the surviving gangs
have recently shown signs of being active.

Thule, thu'le, a name given by the an-
cients to an island or group of islands in the
ocean to the northwest of Europe. It was
thought to be the northernmost inhabited region
of the earth. It is believed to have been the
Shetland Islands, though some have identified it

with Iceland.

Thulite, a rose-pink variety of the mineral
zoisite (q.v.).

Thul'strup, Thure de, American artist: b.

Sweden 1848. He entered the Swedish army
in 1865 ; served in the Franco-Prussian war
and was present at both battles of Lyons. Emi-
grating to the United States in 1872 he joined
the staff of the 'Graphic' as illustrator; was
connected with the Frank Leslie publishing house
in the same capacity from 1876 to 1880; when
he entered the service of Harper Bros. He is

especially well known as a military and his-

torical illustrator.

Thumann, too'iniin, Paul, German painter:
b. Tschacksdorf 5 Oct. 1834. He was a student
in the Academy of Berlin from 1853 to 1855 and
subsequently worked under Julius Hiibner in

Dresden till I he year i860. At Weimar he stud-
ied with Ferdinand Pauwels and in 1866 was
appointed professor in the Art School of that

city. From 1875 to 1887 he filled the duties of

professor in the Art Academy of Berlin. He
has been mainly occupied in the illustration of
Auerbach's 'Kalender' ; Goethe's 'Wahrheit
und Dichtung' ; Tennyson's 'Enoch Ardcn' ;

Chamisso's works; and Heine's 'Buch der
Lieder,' etc. His success in this work is due to

the powerful drawing, thoughtfulness, and gen-
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nine feeling which characterize his style; yet
latterly he has lapsed into a certain sickly senti-

mentality and frivolity of treatment which have
injured the reputation won by his early produc-
tions. Among his paintings the best are five

canvases which illustrate the life of Luther, exe-
cuted for the castle of Wartburg; "The Wedding
of Luther' ; 'The Return of Hermann from
the Battle of Teutoburg Forest' ; and 'The
Three Fates.'

Thun, toon, Switzerland, a lake in the
canton of Bern. lo miles long by two miles
broa<J, and very deep (1,844 feet). It forms the
outlet of the .\ar, which leaves it at the north-
west. The lake is enclosed by gentle slopes,

covered with villas and orchards, except beyond
Sigriswyl, where the north bank is more precip-
itous. The scenery is idyllic. Fish are plentiful,

especially eels, carp, pike, etc. Steamers run
from Thun to Interlaken. and an old road fol-

lows the coast toward the south, a new one
toward the north. The important towns along
the banks are: Oberhofcn (health resort) ; Spiez,

and Simmerthal. The town of Thun is one
mile distant, and is the station for travelers tour-
ing the Bernese Oberland.

Thunder. See Lightning.

Thunder-bird, an imaginary bird occurring
in the mythology of races of low culture, and
personifying thunder or its cause. Among the
Caribs, Brazilians, Algonkins and various other
North American Indians and among the Karens
of Siam, the South African Bechuanas and
Basutos, and other aborigines, there are legends
of a flapping or flashing thunder-bird, which
seem to translate into myth the thought of
thunder and lightning descending from the upper
regions of the air, the home of the eagle and
the vulture.

Thundering Legion, a name given to a
Roman legion in the time of the Emperor Aurel-
ius. After the expulsion of the Marcomanni and
Quadi from Hungary, the Emperor Marcus
Aurelius, pursuing these German tribes with a
detachment of his forces (174 A.D.), was shut
up in a valley surrounded on every side by high
mountains. To those who were thus cut off

from the main body of the army the heat and
the want of water were no less dangerous than
the attacks of the enemy. In this crisis a sudden
shower of rain re-animated the Roman soldiers.

At the same time a storm of hail, attended with
thunder, assailed the enemy, who were now
tasily repulsed and conquered. According to

Dio Cassias the miracle was wrought by an
Egyptian sorcerer in the train of the emperor

;

according to Capitolinus it was the effect of
the emperor's prayers ; but according to Ter-
tuUian and Eusebius it was brought about by the
prayers of the Christians in his army.

Thurgau, toor'gow, Switzerland, a canton
at the northeast, with an area of almost .388

sriuare miles. Unlike most Swiss cantons it has
no high elevations, but a diversified surface,
most of which is productive. It belongs to the
Rhine basin and is chiefly watered by the Thur
and affluents. There are extensive forests, and
the arable lands yield a limited amount of grain
and potatoes, and grapes— fruit is abundant.
Manufactures consist of linen and hempen cloth,
ribbons, lace, hosiery, muslin, buttons, and wooden
articles. There is considerable trade, owing

S'uL. 15 — 15

partly to Lake Constance and the Rhine on its

borders. The canton was organized in 1798,
although it had been in possession of the Swiss
from 1460. Prior to that time it belonged to
the House of Ilapsburg. Pop. (1900) 113,110.

Thu'rible, a censer, a vessel for burning
incense. Thuribles of some kind must be as old
as use of incense in church services. The mod-
ern thurible consists of a metallic vessel or cup,
sometimes of gold or silver, but more commonly
of brass or lateen, in which burning charcoal is

placed, with a movable perforated cover. Chains
are attached, so that the thurible may be w-aved
to and fro for the readier dispersion of the smoke
of the incense, which is thrown on the live char-
coal.

Thu'rifer, in Roman Catholic Church
services, the attendant at high mass, solemn ves-
pers, and benediction, who uses the thurible,

either by simply waving it to and fro or for in-

censing the clergy, choir, and congregation, and
at certain times presents it to the officiating

priest that he may incense the altar or the Host.
Strictly speaking, the office of thurifer belongs
to the acolyte, the highest of the four Minor
Orders, but all the functions of the acolyte are
now freely performed by laymen.

Thiiringerwald, tii'ring-er-valt, or Forest
of Thuringia, Germany, a series of mountain
ranges centrally located, extending from the
Werra near Eisenach southward as far as the
Valley of the Rodach. The ramifications toward
the southeast and the west, connect it with the
Frankenwald and the Rhon Mountains. The
highest elevations are found in the Grosser Beer-
berg (3,228 feet), and the Schneekopf (3.201
feet), west of Zelle. The entire mountain range
is covered to its summit with evergreens and
leafy trees, and its slopes and valleys present
charming landscape and views. The principal
streams are the Gera, Wipper, Ilm, Schwarza
and Loonitz, flowing into the Unstrut and Saale;
the Rodach, Haslach, Steinach and Itz : and the
Werra with its affluents— the Horsel and Leina.
There are rich deposits of iron, copper, cobalt,
lead, and in the neighborhood of Friedrichsroda,
alabaster.

_
The valleys and slopes are the scene

of an active industry, including porcelain fac-
tories, glass-works, wooden manufactures, espe-
cially toys, slate, meerschaum and other pipes,
fire-arms, and celebrated pottery. Thiiringer-
wald is much frequented by tourists, and the
transportation and other facilities are unsur-
passed.

Thuringia, thQ-rtn'ji-a (German, Thu-
RINGF.N, tii'ring-en), Germany, a district lying
between the Thiiringerwald and the Harz
Mountains: the Werra and Saale rivers. It com-
prises portions of Prussia, Saxony, and Bavaria
besides the Thuringian states. It was once a
much more extensive territory. The name was
derived from the Thuringian tribe which occu-
pied it in the 5lh century. Much of its area is

covered by the Thiiringerwald (q.v.).

Thurlow, ther'Io, Edward, Lorp, English
lord-chancellor: b. Bracon Ash, Norfolk, 9 Dec.
1731 ; d. Brighton, Sussex, 12 Sept. 1806. He
was educated at Cains College, Cambridge, sub-
sequently entered the Middle Temple, and in

'754 was called to the bar. In 1761 he attained
the rank of king's counsel, and was employed to
prepare the evidence for the appeal in the great
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Douglas cause. In 1765 he was returned as

member of Parliament for Tamworth, and be-
came a constant supporter of Lord North's ad-
ministration. In 1770 he was made solicitor-gen-

eral, and attorney-general in 1771. In 1778 he
was appointed lord-chancellor, and raised to the
peerage as Baron Thurlow. The personal favor
of the king retained him in office during the
Rockingham administration, whose measures he
actively opposed, but was compelled to resign
on the dissolution of the ministry in 1783. He
was still considered the confidential adviser of
the king, and on the dissolution of the coalition

ministry at the close of the year, the great seal

was restored to him by Pitt. In 1788 the king's
illness rendered it necessary to consider the
contingency of a regency and Pitt suspected
Thurlow of intriguing with the Prince of Wales.
Thurlow then began publicly to oppose the mea-
sures of his colleagues, particularly Pitt's scheme
for maintaining the sinking-fund, in the House
of Lords, whereupon Pitt demanded his dis-

missal, to which the king at once agreed.

Thurman, ther'man, Allen Granbery,
American lawyer and politician : b. Lynchburg,
Va., 13 Nov. 1813 ; d. Columbus, Ohio, 12 Dec.

1895. He was brought, in childhood, to Chilli-

cothe, Ohio, and there received an academic
education. After teaching for a time he studied

law in the office of his uncle, William Allen
(q.v.) ; in 1835 was admitted to the bar and
forming a partnership with his uncle, soon at-

tained success as a practising lawyer. At the same
time that he began his legal career he became
active in politics as a member of the Democratic
party, but held no political office until 1844 when
he was elected to Congress. He was one of the

earnest supporters of the administration in the

conduct of the Mexican War; though a Demo-
crat and opposed to any change in the Missouri
Compromise (q.v.), he, with the most of the
northern Democrats, voted for the Wilmot Pro-
viso (q.v.), and replied to southern criticism

of this act in a speech stating, forcibly, the rea-

sons of the North for opposing the e-xtension of

slave territory. At the close of his Con-
gressional term he resumed the practice of law,

and in 1851 was elected one of the judges of the

Ohio supreme court; here his learned and able

decisions won him wide reputation as a jurist.

When his term of office expired in 1856 he
again took up the practice of his profession, this

time in Columbus. He took no active part in

politics until 1867, when he was nominated by
the Democrats as governor of Ohio ; he con-

ducted a vigorous campaign, and though defeated

hy a small plurality, the Democratic party car-

ried the legislature. In the next year he was
elected to the United States Senate and re-

elected in 1874. Plis ability in debate won him
immediate recognition, and he was appointed

a member of the judiciary committee, and be-

came the leader of his party in the Senate;
during his last term he was elected president

pro tent. He favored a liberal policy of recon-

struction, introduced the so-called Thurman Bill

compelling the Pacific Railroad to comply with

the conditions of their franchise, and succeeded
in effecting the passage of this bill against a

powerful opposition. In 1876 he was a member
of the Electoral Commission (q.v.), and stead-

fastly supported the claims of Tildcn. He was
» candidate for the Democratic presidential nom-

ination in 1876, 1880 and 1884; in 1881 he was
appointed a member of the Paris Monetary
Conference. In 1888 he was the Democratic
nominee for vice-president and took active part
in the campaign ; after the defeat of his party
in that year, he retired from political life.

Thursby, thers'bi, Emma, American con-
cert singer: b. Brooklyn, N. Y., 17 Nov. 1857.
She studied in Milan under Lamperti and
Madame RudersdortT; in 1875 made a concert
tour of Canada and the Lhiited States and in

1878-g made a similar tour in England and
France. In 1880-1 she was prima donna in

Maurice Strakosch's company, and in 1903 gave
concerts in Japan and India.

Thursday, the fifth day of the week, so
called from the old Teutonic god of thunder,
Thor, the northern Jupiter. The German name
Donnerstag is of similar origin ; and Thor, Don-
ner, are equivalent to English thunder. Ascen-
sion-day is often called Holy Thursday.

Thursday Island, Queensland, a small
island in Torres Strait, 30 miles from Cape York.
It has an excellent harbor. Port Kennedy, which
is a port of call arid trade depot. Pop. (1900)
1,431.

Thurston, thers'ton, John Mellen, Ameri-
can lawyer and politician: b. Montpelier, Vt., 21

Aug. 1847. He was educated at Wayland Uni-
versity, and in 1869 was admitted to the bar.

From 1888 to 1896 he was chairman of the Re-
publican national conventions, and was United
States senator from Nebraska in 1895-1901. In
1901 he was appointed LTnited States commis-
sioner to the Saint Louis Exposition.

Thurston, Robert Henry, American engi-
neer and educator: b. Providence, R. I., 25 Oct.

1839; d. Ithaca, N. Y., 25 Oct. 1903. He was
graduated from Brown University in 1859, and
received his mechanical training in his father's

engine-building shops. In 1861 he joined the

engineer corps of the navy, served during the

Civil War, was twice promoted, and in 1865 was
appointed assistant professor of natural philoso-

phy at the United States Naval Academy. In
1872 he resigned his commission in the navy, and
accepted the professorship of mechanical engi-

neering at the Stevens Institute of Technology.
He was appointed a member of the L'nited States

scientific commission to the Vienna Exhibition
in 1873; and in 1885 became the director of Sib-

ley College, the engineering department of Cor-
nell LTniversity, and university professor of

mechanical engineering. The excellence of the

Sibley College curriculum is largely due to his

ability as an organizer, and his administration

made the college one of the foremost engineer-

ing schools of the country. As an inventor he
was known for his magnesium burning lamps,

army and navy signal apparatus, various forms
of testing machines for iron and other metals.

and an engine-governor and other improvements
on the steam-engine. In scientific research his

most noteworthy work was done in investigating

the commercial economy of the steam-engine,

and in determining the useful qualities of various

alloys. His contributions to engineering and
scientific literature are also of value, being

marked by a clearness of statement unusual in

technical writing. The more important of his

publications are 'Materials of Engineering'

(1884); 'Manual of the Steam Engine'
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(1890-1901) ; < Manual of Steam Boilers'

(1888); 'Engine and Boiler Trials' (1889);
'History of the Steam Engine' (1878-1901).
Others are 'Friction and Lubrication' (1884) ;

'Materials of Construction' (1884) ; 'Stationary
Steam Engines' (1885) ; 'Friction and Lost
Work in Alachinery and Mill Work' (1885);
'Heat as a P'orm of Energy' (1890); 'Life of
Robert Fulton' (1891); and numerous scientific

papers.

Thusnel'da, wife of Arminius (q.v.), chief
of the Cherusci. a German tribe which drove
the Romans from the Elbe and the Weser in 9
A.D. In 14 A.D. the Roman legions again pene-
trated the German interior, and Thusnelda was
taken captive to Rome by the Roman conqueror,
Germanicus.

Thwaites, thwats, Reuben Gold, American
historian and editor : b. Dorchester. Mass., 15
May 1S53. He was educated at the high school
ot his native town and in 1874-5 took a post-

graduate course at Yale. From 1876 to 1886 he
was managing editor of the Wisconsin 'State
Journal.' He has published 'Down Historic
Waterways' (1888) ; 'The Story of Wisconsin'
(1890); 'The Colonies, 1492-1750' (1891);
'Afloat on the Ohio' (1897) ; 'FatheV Marquette'
(1902) ; etc. He has also edited 'The Jesuit Re-
lations,' in 7^ volumes (1806-1901) ; 'Original

Journals of Lewis and Clark' (T903) ; 'Early
Western Travel, 1750-1850,' in 35 volumes
(1903); and other works.

Thwing, twing, Charles Franklin, Ameri-
can college president: b. New Sharon, Maine, a
Nov. 1853. He was graduated at Harvard in

1876, and at Andover Theological Seminary in

1879; was pastor of the North Avenue Con-
gregational Church, Cambridge, Mass., 1879-86,
and of Plymouth Church, Minneapolis, 1886-90.

Since 1890 he has been president of the Western
Reserve University, Cleveland, Ohio. He has
been a frequent contributor to periodicals, and
has published 'American Colleges: Their Stu-
dents and Work' ; 'The Reading of Books' ;

'Within College Walls' ; 'God and His World'

;

'If I were a College Student' (1902) ; etc.

' Thyestes, thi-es'tez. See Atreus.

Thyl'acine, an Anglicization of the generic
term Thylacinus given to the predatory marsu-
pial called Tasmanian or zebra wolf, and de-
scribed under Dasyure (q.v.).

Thyme, one of the species of the labiate
genus Thymus, small, shrubby, perennial herbs of
the Old World, cultivated on account of their
aromatic foliage as flavoring herbs, or for orna-
ment. T. vulgaris, an erect, or somewhat de-
cumbent plant, from I to 2 feet high, has sessile

linear-lanceolate leaves with revolute margins.
The pale-lilac flowers are small, and in inter-

rupted spikes at the ends of the branches.
Thyme has a very strong and pungent odor, and
was formerly employed for seasoning. It is a
favorite footl of bees, and that of the Grecian
hills produced the famous honey of Mount
Hymettus. Another thyme, sometimes grown as
a culinary herb, but more often to cover rock-
work and waste places, is the creeping thyme
or mother-of-thyme (T. scrpyllifonnis). Its
internodes are short, so that the plant is very
leafy, and it grows in dense, broad tufts. One
of its varieties (citriodorus), is the lemon-

scented thyme. Oil of thyme is distilled from
these plants, especially in France, where they
are very abundant, and may be used in per-
fumery instead of the oil of ari.ganum, and is of
utility in veterinary practice. Thymol is a solid,

acrid, stearoptene obtained from this oil, and is

used, chiefly externally in alcoholic solution, for
a stimulant and oowerful antiseptic in the treat-

ment of wounds and sores. Other labiates called
thyme, from their aroma, are Calamintha acinos,

and C. nepeta, the basil thyme, and C. clino-
podiuni, the horse-thyme. The cat-thyme is the
herb-mastic, or Venerium marum, a powerful
sternutatory, useful for its scent. Virginian
thyme is Pycnanthcmum lanceolatum: w'ater-

thyme, Elodca (Anacharis) alsinastrum.

Thyme Oil, a volatile oil obtained by
distilling the leaves and flowering tops of
Thymus vulgaris, or garden thyme, with water.
Colorless when pure, sparingly soluble in water,
easily so in alcohol. It contains two hydro-
carbons pinene, C10H16, and cymene, C,oHi,, as
well as a phenol-like body thymol. L^sed in

liniments and dressings as a stimulant and anti-

septic.

Thymol, in chemistry, C10H13.OH, a color-
less crystalline substance obtained from the oil

of thyme. Often called thyme camphor. Its

chemical nature is analogous to that of phenol,
or carbolic acid, though it has but little of the
caustic properties of that body. It crystallizes

in plates, is almost insoluble in water, soluble
in alcohol, melts at 44° C, and is very easily

attacked by many chemical agents. It has a

thyme-like odor and is used as an antiseptic

and disinfectant. Iodine and caustic potash con-
vert it into di-iodo-thymol, whicli is the well-

known antiseptic aristol.

Thy'mus Gland, one of the ductless glands,
existing as a temporary organ, developed to its

full size about the end of the second year of
life and decreasing in size after that period. At
puberty it almost or wholly disappears. At its

full development it appears to consist of two
lobes or halves, situated in the middle line, and
placed partly in the neck, extending from the
cartilage of the fourth rib upward as high as
the inferior edge or border of the thyroid gland
(q.v.). It is covered in front by the breast-
bone, and by the sternohyoid and sternothyroid
muscles. It rests upon the pericardium or heart-
sac, and lies on the neck on the front and sides

of the trachea or windpipe. This gland is of
a pink-gray color, exhibits a lobulated appear-
ance, and is of soft consistence. Its weight at

birth is one half an ounce. Its microscopic
structure exhibits a composition of lobules, each
lobule being formed of regularly disposed masses
of what is termed lymphoid tissue, consisting of
a meshwork of exceedingly delicate connective
tissue, the meshes being crowded with round
cells identical with the white corpuscles of the
blood and lymph corpuscles. The functions of
this gland are still undetermined. It is placed
in the same category as the thyroid gland and
spleen ; and the most probable theory as to its

use is that which assigns to it the work of elab-
orating the elements of the blood, especially in

the earlier years of life. It is employed in

organotherapy (q.v.).

Thyridop'teryx, a genus of foliage-destroy-
ing insects. See Bacwokm.
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Thy'roid Gland, a structure having no out-

let or duct, and classified with the spleen, thymus

gland, and suprarenal capsules (qq.v.) under the

general name of ductless glands. In man the

thyroid gland is situated at the upper part of

the trachea or windpipe, and consists of two
halves or lobes, placed one on each side of the

windpipe, and united by a narrow bridge of sub-

stance— the isthmus of the gland. It is covered

in front by the muscles of the neck, and its sides

lie in contact with the common carotid artery.

Its under surfaces embrace the windpipe and

larynx. This gland is of a reddish color. It is

larger in women than in men, and weighs, on

an average, about i'/4 ounces. It may become
enormously enlarged, as in goitre. Its structure

consists of numerous small shut sacs, surrounded

by a network of capillary blood-vessels. Each

vesicle or shut sac is lined internally by a single

layer of columnar cells, and is filled with a glairy

mucoid substance. The blood-vessels of the

gland are derived from the superior and inferior

thyroid arteries, and its nerves come from the

pneumogastric and sympathetic trunks. The use

of this gland is not at all clear. Its business is

connected with the maintenance of a proper

quality of blood, either by the removal of certain

effete substances from the blood, or by the addi-

tion of certain elements to it. Its complete

extirpation or atrophy is attended with disease.

The thyroid gland is utilized in organotherapy

(q.v.).

Thyrse, thers, a form of inflorescence con-

sisting of a compact panicle in which the middle

pedicels are the longest, giving the whole an

ovate shape. The primary pedicels are centri-

petal, and the secondary centrifugal. The horse-

chestnut and lilac furnish examples.

Thysanu'ra, an order of neuropteroid in-

sects. See Bristletails.

Tiahuanacu, te-a-wa-na'koo, Bolivia, the

ruins of a prehistoric city, near the south shore

of Lake Titicaca, in lat. i6° 42' S., Ion. 68

42' W., about 40 miles west of La Paz city. The
ruins stand on an eminence 12,930 feet above

sea-level, which, from the water marks around

it, seems to have been formerly an island in Lake

Titicaca. The level of the lake, however, is now

13s feet lower, and its shores two miles distant.

This fact, in conjunction with others, warrants

the belief that these remains antedate any others

known in America ; they indicate a different and

higher order of art than was found to exist at

the time of the Spanish conquest, in any other

part of that continent. The ancient Peruvians

had but the vaguest traditions concerning them,

believing that the structures of which they are

the remains were raised in remote ages, by

giants, in a single night. The chroniclers of the

Spanish conquest have described them, and their

accounts do not differ materially from those of

modern travelers. They are in a state of ex-

treme dilapidation. Some of the structures seem

to have been built on a pyramidal plan, and to

have covered several acres ; but the most remark-

able features still remaining are monolithic

doorways, pillars, and statues of stone, elabo-

rately sculptured in a style wholly different from

any other remains of art yet found in America.

One of these doorways is 10 feet high, 13 feet

broad, with an opening six feet four inches by

three feet two inches, the whole cut from a single

stone. Its east front has a cornice, in the centre

of which is a human figure of strange form,
crowned with rays, interspersed with serpents

with crested heads. On each side of this figure

are three rows of square compartments, filled

with human and other figures, of apparently
symbolic design. The statues are broken, so that

it is difficult to state their original dimensions;
but these may be inferred from the size of the

head of one, which is four feet in length and of

proportionate width. The whole neighborhood
is strewn with vast blocks of stone elaborately

wrought, some of which measure three feet in

length by 18 feet in width, and six feet in thick-

ness. On some of the islands of Lake Titicaca

are other monuments, of great extent, but of

true Peruvian type, apparently the remains of

temples destroyed on the arrival of the Span-
iards. Those of the island of Coati, however,
have many features in common with the ruins

of Tiahuanacu, and probably belong to the same
epoch, and are to be ascribed to the same un-
known and mysterious people who preceded the

Peruvians, as the Tulhuatecas or Toltecs did the

Aztecs.

Tibaldi, te-bal'de, Pellegrino, Italian

painter and architect: b. Bologna 1532; d. Milan

1598. In 1547 he commenced his profound study

of Michelangelo at Rome and painted for Car-
dinal Poggi, in his palace at Bologna, the 'His-

tory of Ulysses.' When Caracci saw these pic-

tures, in which the style of Michelangelo
appeared in a softened and refined form he pro-

nounced Tibaldi il Michelangelo Riformato — an
improved version of Michelangelo. He also dec-

orated the chapel of Saint James for the Augus-
tinians. Among his architectural works are the

palace of Cardinal Borromeo at Pavia (1562) ;

the Church of Saint Fidelis at Milan, and the

new fagade of the cathedral in that city. He
likewise furnished Philip II. with the plan for

the Escorial, and painted the ceiling of the

library in that palace. Consult: Zanotti, 'Le

Pitture di Pellegrino Tibaldi* (1532).

Tiber, ti'ber (Italian, Tevere), Italy, a river

rising in the Apennines of Tuscany, in central

Italy, about 11 miles north of Pieve Santo

Stefano. It is one of the largest and most cele-

brated rivers of the country, has a winding
course, flows 260 miles, and empties into the

Mediterranean, passing many noted cities on its

way to the sea, which it enters by two branches
— the Fiumicino, and Fiumara. It is navigable

as far as the mouth of the Nera. a distance of

about 90 miles. Its principal tributaries are the

Nera and Paglia, which also receive their own
affluents. The upper course is precipitous, and

the mountain streams which supply its water,

are the cause of its frequent overflow and con-

sequent inundations. The chief cities on its

route are Perugia, Orvieto, Ostia and Rome.

The "yellow Tiber" is alluded to by Vergil.

Tiberias, ti-be'ri-as. Sea of. See G.^ulee,

Se.\ of.

Tiberius, tT-be'ri-us (Tiberius Claudius

Nero Cassar), Roman emperor, son of Tibe-

rius Claudius Nero, and Livia, who was after-

ward married to the Emperor Augustus: b. 42

B.C. ; d. Misenum 31 March 37 a.d. Brought up

in the imperial household, Tiberius had by his

conquests in Germany and Gaul gained the con-

fidence of Augustus, by whom he was made a

Roman consul. In 11 a.d. he was compelled tc
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divorce his wife, Vipsania Agrippina, in order to

marry Julia, the emperor's daughter, and in 14

A.D., shortly hefore the death of the emperor,

was formally adopted as his heir. According to

Tacitus, the reign of Tiberius, although marked
by cruelty and infamy which could have been

possible to only the most prolligate and dissolute

of men, was rendered less tyrannous than might

have been expected, by the strict maintenance of

justice in matters of taxation and at times by a
certain respect for the privileges of the senate,

and the rights of the common people, to be com-
mended in a period of absolute despotism. The
atrocious disregard of human life and liberty

wherever his own private interests were at stake

could, however, scarcely have been equaled.

It was in this reign that the crime of "l?esa

majestas" was established. Consult: Momm-
sen, 'The Roman Provinces from Augustus to

Diocletian' (1886) : Schiller, <Geschichte der
rdmischen Kaiserzeit* (1883).

Tiberius Con'stantine (Tiberius II.), em-
peror of Byzantium: b. Thrace; d. Byzantium
582 .\.D. He was brought up by the Emperor
Justin II., whom he succeeded on the throne of

the Eastern Empire in 578. It was during his

reign that the great influx of Huns and Slavs

in the north and east, and that of the Lombards
in the west, began seriously to threaten the Ro-
man empire.

Tibet, tib'et or ti-bet', or Thibet, a country
of central Asia, under Chinese suzerainty, lying

between lat. 28° and 36° N., and between Ion.

79° and 103° E. It is bounded on the north by
East (Chinese) Turkestan, on the east by China
proper, on the south by British India, Bhutan
and Nepal, and on the west by the Indian state

of Kashmir. The area is estimated at about

812,000 square miles. Tibet forms the most
extensive and loftiest plateau region in the

world. It is structurally a complex of faulted

mountains whose intervening valleys have been
filled up with detritus, converting them into

plains whose general level lies from 10,000 to

15,000 feet above the sea, while the mountains
tower almost as high again above them. The
main Himalaya range runs along the south-

western boundary, and the Karakoram with its

outrunners traverses the western part of the

country. These ranges have numerous peaks be-

tween 20,000 and 29,000 feet in height. On the

northern boundary runs the Kuen-Lun Range,
sending numerous spurs and offshoots into the

plateau. The eastern half of Tibet is traversed

by a system of more or less parallel ranges with

a southeast trend. The enclosed plains in west-

ern and northern Tibet form closed drainage

basins, very poorly watered, and containing salt

lakes. The eastern longitudinal valleys
_
are

drained by the headwaters of the Yang-tsc-kiang,

Hoang-ho and Salwin rivers, and in the south,

along the northern base of the Himalayas, run
the Indus to the west and the Brahmaputra to

the cast. The climate is excessively dry, \yilh

great and sudden fluctuations in temperature,
and severe cold and biting north winds in win-
ter. The vegetation is scanty, and characteristic

of desert and alpine regions. There are green
meadows only along the streams, and in the

eastern mountains are forests of birch, poplar,

and coniferous trees. Wild animals are very
numerous along the watered regions, and ante-

lopes, yak oxen and wild asses are characteristic

of the steppes.

The inhabitants, who number about 2,250,000,

are of a semi-civilized Mongolian race somewhat
akin to the Burmese. In the north they are

nomadic, but in the south they are settled in

substantial houses of stone or sun-dried brick,

and cultivate the soil along the river valleys.

The industries are not important, but there is

a considerable trade with China, and wool, furs,

musk, gold and precious stones are exported.

The language of the people is similar to the

Chinese, but has taken on polysyllabic characters.

A considerable amount of literature, mainly re-

ligious, has been accumulated, and printing has

been practised for centuries. The prevailing

religion is Buddhism, of the form known as

Lamaism. The priesthood is exceedingly nu-
merous, and the government is a theocracy. At
its head is the Grand Lama, or Dalai Lama, who
resides at Lhasa (q.v.), the capital, and who
claims to be the head of the Buddhist world.

This priest government has enforced a strict

exclusion of non-Buddhist foreigners, particu-

larly from the capital. A Chinese resident is

permanently stationed at Lhasa. Russian diplo-

matic influence seemed to have gained a foot-

bold in Tibet when, in 1903, the British Indian

government took the occasion of the non-com-
pliance of the Tibetans with the terms of the

Sikkim treaty of 1892, governing frontier trade

relations, to send a military expedition across

the boundary. The avowed purpose was to

negotiate with the Tibetan government, but the

latter declined to negotiate, and the British

column pushed on toward Lhasa. On 31 March
1904 at Guru where the Tibetans had built a
wall across the highway to oppose the advance,

1,500 of their soldiers were flanked and effec-

tively enclosed in a circle. An attempt to dis-

perse them, and make them retire without firing

on them, was met by the Tibetan general wound-
ing a Sikh by a pistol shot which was the signal

for a general onslaught by the Tibetans. A ter-

rible magazine rifle fire, and the bringing into

action of a mountain battery resulted in the
slaughter of about 400 of their soldiers, the

British subsequently occupying their camp. The
advance also met with serious opposition at the

Karo-la, and at Gyantsejong or castle, where for a

time they were besieged by thou.sands of Tibetans.

The expedition eventually reached Lhasa: after

long negotiations, ended only by the threat of

enforcing compliance. Col. Vounglnisband con-

cluded a treaty which was afterward censured by
the Indian Government as in excess of his in-

structions. Consult: Landor. 'Tibet and Nepal'

(1904); Landon, 'The Opening of Tibet' (1905).

Tibet Dog, or Tibet Mastiff, a breed of
dogs about the size of a Newfoundland dog, but
with a head resembling that of the mastiff, and
having the flews large and pendent. The color

is usually deep black, with a bright brown spot

over each eye ; the hair is long, and the tail

bushy and well curled. This variety is ex-

tremely savage, and has been known from classic

times, when it was employed by the Romans,
especially under the emperors, in the games of

the circus.

Tibia. See .\n.\tomy; Osteologv.

Tibul'lus, Albius, Roman poet: b. about 55;
d. about 19 B.C. He belonged to the equestrian
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order, and was on intimate terms with Messala,
whom in 31 he accompanied in a campaign in

Aquitanian Gaul. He set out with him thence

to the East also, but was forced through ill-

heahh to land and be left behind at Corcyra.
Henceforth he lived on his estate, between Tibur
and Prc-eneste. Horace was warmly attached

to him, and addresses to him one of his epistles,

in which he credits his friend with the posses-

sion of a tender heart, beauty, wealth, good
health, and good taste in enjoying life. We
possess four books of elegies under his name, but
the third and a part of the fourth are spurious.

These poems are among the most perfect of their

kind which have come down to us from classical

antiquity. The elegies of Tibullus are char-

acterized by agreeable simplicity and tender feel-

ing, and are free froin the insipid prolixity into

which Ovid frequently falls. The chief editions

are those of Lachmann (1829) ; Miiller (1870) ;

Biihrens (1878); and Hilier (1885). There is

a translation by Craustoun (1872).

Tiburon, te-boo-ron, Mexico, an island in

the Gulf of California, situated in the upper part

of the gulf, 230 miles from the mouth of the

Colorado River, and separated from the coast

of Sonera by a channel from two to five miles

wide. It is 30 miles long and from 10 to 20

miles wide, and covered with grass and desert

vegetation. It is inhabited by the Ceris or Seris

Indians, who have been left almost wholly to

themselves by the Mexican government, and still

live in a primitive state of nature. They are

warlike and feared by the neighboring tribes

on the mainland ; use poisoned arrows, and are

said to practise cannibalism.

Tic-douloureux, tik'doo - loo - re'. See
Faci.\l Neur.'vlgia; Neuralgia.

Ticao, te-kow', Philippines, one of the

islands of Masbate province, lying northeast of

Masbate Island, and southwest of Sorsogon,
Luzon, area 140 square miles, with dependent
islands 149 square miles. It is long and narrow,
extending 23 miles from northwest to southeast,

and narrowing gradually from a width of eight

miles in the north to the southern point Cape
San Rafael ; the surface is rugged with many
small mountain groups, and single peaks ; the

highest elevation is 1,525 feet in the northwest.

The west coast is steep and rugged, the east

coast indented by several small bays. Hemp,
rice, sugarcane, cotton, and chocolate are raised

in small quantities ; and gold is obtained from
the river sands. The more important occupa-
tions of the people are stock-raising, weaving,

fishing and hunting. Pop. 5,500.

Tichborne (tich'born) Trial, a famous
English lawsuit in which was contested the

validity of the claim of one Thornas Castro that

he was Roger Charles Tichborne, heir of the

Tichborne estates. Roger Charles, the eldest

son of Sir Alfred Joseph Tichborne, died at

sea in 1854 and upon the death of the second
son, in 1866, the youngest was acknowledged
heir. But Lady Tichborne was not satisfied that

her eldest son was really dead, and so she ad-
vertised for him. Castro, a butcher from Wagga
Wagga, Australia, also known as Arthur
Orton, of Wapping, came forward and claimed
to be Roger, the rightful heir. He was ac-

cepted by Lady Tichborne, who, however, died

before his suit to recover the estate began. The

trial lasted 103 days and was ended by Castro
being non-suited, 6 March 1872. He was ar-

rested and charged with perjury and a trial of
188 days followed, a verdict of guilty being found
28 Feb. 1874. Castro was sentenced to 14 years'

imprisonment with hard labor. He was dis-

charged on a ticket-of-leave in 1884, confessed
his imposture in 1895, and died in 1898. The
second trial, which was the longest in the history

of the English courts, cost ^55,315.

Ticino, te-che'no (German Tessin), Switzer-
land, a canton situated on the southern frontier

of the republic, and bounded on the east, south
and west by Italy. Area 1,088 square miles.

The Saint Gotthard group of the Lepontine Alps
forms the northern and the A'dula Alps the east-

ern boundary. Ramifications of these fill up the

canton, but are cut by the valley of the Ticino
River. The latter drains practically the whole
canton, and empties into Lake Maggiore, which
extends some distance across the southern boun-
dary. The canton thus belongs to the basin of

the Po. The upper mountain regions are rocky,

but the southern part of the canton is very fer-

tile, producing grain, fruits, and grapes. Large
numbers of goats are raised in the mountains.
The principal mining industries are granite and
marble quarrying. Commerce and manufactures
are unimportant, although there is a considerable

tourist traffic over the Saint Gotthard Railroad,

which traverses the canton. The capital is Bel-

linzona. Pop. (1900) 138,243.

Ticino (German and French, Tessin), a

river of Switzerland and Northern Italy, rising

on Mount Saint Gotthard, and flowing in a gen-

eral southeast direction, first as a rapid torrent

through the canton of Ticino, then through Lake
Maggiore, and finally as a clear, navigable

stream on the boundary between Piedmont and
Lombardy. After passing Pavia it joins the

Po. Length, exclusive of Lake Maggiore, 108

miles.

Tick'ell, Thomas, English poet: b. Bride-
kirk. Cumberland, 1686 ; d. Bath, Somerset, 23
April 1740. He was educated at Queen's Col-

lege, Oxford, a fellowship of which he held
1710-26. He was the friend of Addison, who
introduced him both into the world of letters

and public life, and on becoming in 1717 sec-

retary of state made Tickell under-secretary.

He held the office of secretary to the Lords Jus-
tices of Ireland from about 1725 till his death.

He translated the first book of the ' Iliad. > not far

from the time of the appearance of the first part

of Pope's 'Homer.' Addison declared that

Tickell's version was the best, while Pope pro-

fessed to believe it the work of Addison him-
self and wrote in reply the famous satire on
Atticus. But without doubt Tickell made his

own translation, which Addison corrected.

Tickell's longest poem is 'Kensington Gardens' ;

his most popular, the ballad of 'Colin and
Lucy' ; while his finest is the elegy to Addison
prefixed to his edition of Addison's works

(1721).

Ticket-of-Leave, a w-ritten license granted

by the English government, whereby a penal con-

vict was given his liberty for good behavior be-

fore the expiration of his sentence. It originated

in the permit granted to prisoners transferred

to the colonies, but it came into domestic use in

England after 1840, when the colonies refused
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to receive more convicts. Certain restrictions

were imposed on the recipient, requiring that he

report to the poHce at stated intervals uiuil his

term expired, that he sliould not make change
of address without notifying the pohce, etc. The
system was much abused in 1856, when, it is

said, 2,666 convicts were tluis liberated. During
1861-3 the crimes committed by this class were
so numerous that in 1864 the Penal Servitude

Act was passed, virtually abolishing the

practice.

Tickle Grass. See Grasses in the United
St.mes.

Tick'nor, George, American historian: b.

Boston I Aug. 1791 ; d. there 26 Jan. 1871. He
was graduated at Dartmouth in 1807, and was
admitted to the bar in 1813, but never adopted
the law as an active profession. He lived in

Europe 1815-19 for the purpose of pursuing his

studies, and on his return was appointed to the

Smith professorship of modern languages and
literature in Harvard. In 1835 he resigned his

professorship, and for the ne.xt three years
traveled in Europe. On his return he devoted
himself to writing a * History of Spanish Litera-

ture,' published in 1849, in three volumes, a
corrected and enlarged edition appearing in 1863.

Its value was at once recognized by scholars and
it has been translated into Spanish and German.
He produced in 1863 a 'Memoir of Prescott,*

the historian. Consult 'Life, Letters and Jour-
nals of George Ticknor' (1876).

Ticks and Mites, small arthropods
usually considered to be an order (Acarina) of
the class Aracluiida (q.v.). They have the

regions of the body the most completely coa-

lesced of any articulated animals, for not only
are the head and thorax more or less united to

form a cephalothorax, but the latter is contin-

uous with the abdomen, often without the

slightest indication of the line of union, and
except in a few cases the abdomen is entirely

unsegmented. The mouth-parts usually form a
piercing and suctorial proboscis composed of the

chelicerse and pedipalpi, the latter being made up
in part of a jointed, usually tactile palpus, while
the chelicers may be stiliform and unjointed or
2-jointed and clawed or chelate. Typically the
mature forms or imagoes have four pairs of
walking legs of from five to eight joints

terminated by variously arranged claws, stalked
or sessile suckers or pads; but the legs may be
variously modified, reduced to mere tubercles, to
two pairs or disappear altogether in some para-
sitic forms. Respiration is effected by means of
simple or branched tracheae opening by from one
to three pairs of stigmatx at the bases of the
legs, or by means of a pair of air-sacs opening
at the base of the proboscis or on the back or, in

the absence of all special respiratory organs,
may be purely integumentary. The alimentary
canal is commonly a spacious sac which may be
forked or much branched. In most cases there
is no blood-vascular system. The sexes are
separated, the generative ducts open on the base
of the abdomen, and fertilization is accom-
plished through copulation. A few are parthe-
nngenetic and sexual dimorphism is frequent.
They are oviparous, ovo-viviparous or vivipa-
rous. The larvae frequently differ greatly from
the imagoes in appearance and habits and almost
always have three pairs of legs. After a few

molts, usually two, they form nymphs or
pupae which also may be very different, and
after a single molt metamorphose into the
mature form or imago. Mites and ticks are
found in all parts of the world and under every
variety of environment. Many are parasitic
either temporarily or permanently, and on both
animals and plants, a few are commensals in

ants' nests, etc., others arc predaceous, and
seize and suck the juices from weaker animals,
some live in decaying vegetable substances,
many in damp earth, in moss or under the
bark of trees, many are aquatic either in fresh
water or the sea, and some of the marine forms
descend to great depths. While most of the
members of this order have no direct relation to
human affairs, many affect our interests in im-
portant and manifold ways. Some, like the itch-
mites, are the cause of annoying diseases of
man and animals, some like the cattle ticks are
the bearers of disease-producing parasites, some
are seriously destructive to our crops or to man-
ufactured food-products, etc. ; and many are
beneficial as destroyers of harmful insects and
their eggs. Owing to their great powers of
reproduction and their tenacity of life, the
harmful species are difficult to combat, prepa-
rations of sulphur and lime or powerful insect-
icides applied directly to the colonies being the
most eft'ective remedies. The number of known
species already amounts to thousands, although
the smaller mites have been little studied out-
side of Europe. They vary in size from the
microscopic mites to the large cattle-ticks about
an inch in length. Differing greatly not only
in habits and appearance but also in structure.
The Acarina are divided by systcmatists into
numerous families and subfamilies, of which a
few representatives may be mentioned.

The Oribalidct is an extensive family of 20
genera and 200 to 300 species of free-living forms
with hard skins and robust bodies and usually
three pairs of stalked stigmatx and simple
trachea:. They are mostly vegetable feeders,
never parasitic and with the exception of a few
aquatic forms live in damp earth under leaves,
bark, etc.

The Gamasida: are somewhat similar, with
rounded bodies and a hard skin, but have only a
single pair of stigmat.ie at the base of tlie second
pair of legs. The blood system is well de-
veloped. They often swarm on the under side
of rove-beetles, carrion-bcclles, and other in-

sects and some are parasitic on bats and birds

;

35 genera and perhaps 200 species are already
known-

The Ixodida: are the ticks, large blood-suck-
ing species, with ovoid bodies and leathery skin
capable of great extension. They are temporary
parasites of vertebrates, chiefly of birds and
mammals. As a rule the eggs are deposited in

the ground ; the newly hatched larvae have three
pairs of long clawed legs with which they at-

tach themselves to a host, insert the beak and
suck the fluids. When ready to slough they may
drop off, seek concealment until the skin is

changed, when the same maneuver is repeated.
After passing the larval and nymphal states the
imagoes live among herbage and shrubbery and
upon opportunity again attach themselves, but
usually in pairs, to some warm-blooded host, in-
serting the strong beak and drawing blood while
copulation takes place. The fertilized female
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becomes greatly distended, often to a splierical

form, drops off and deposits lier eggs, often to

the number of 20,000 to 30,000. Tlie large cattle-

tick (Boophiliis bovis) of the western ranges,

now known to be the intermediate host of the

parasite of Texas fever (q.v.) and_ a great

scourge to cattle and other animals, is an ex-

ample. Others are the wood-tick {l.vodcs uni-

piinctata), so common in New England, and cer-

tain European species, one a parasite of poultry

and introduced into the United States, as the re-

lated dove-tick also has been.

The Hydrachnida: are the attractive and
familiar water-mites, another large group of 40
genera and about 500 species. The adults, re-

markable for their sexual dimorphism and bril-

liant colors, suck the juices of small crustaceans

while the young are parasitic on aquatic insects

and mussels. The brilliant scarlet eggs of some
species are frequently found attached to aquatic

plants and stones in a mass of jelly. A related

family containing mostly marine predaceous

forms is the HalacaridcF. An allied family is

the Troinbidiidce, including the scarlet mites and

the red spiders so well known to horticultur-

ists. A very common one is Tctrarhynchus tc'lc-

aritis, which spins a web on the under side of

leaves and is very destructive to plants during

hot dry weather. Others cause great damage
to orange and lemon groves. The young are

parasitic on insects.

The disgusting itch-mites form a family

{Sarcoftida) of short, rounded forms which

lack eyes, tracheae, and stigmatje altogether.

They are microscopic and burrow in the skin of

various animals, causing the diseases known as

itch and mange, which are very difficult to eradi-

cate but usually yield to persistent applications of

sulphur washes. No less than 68 genera and 550
species parasitic on mammals, birds and insects

have been described. (See Itch.) Sheep-scab

and mange in various domestic animals are

caused by related mites of the genera Psoioptcs

and Syinbiotcs. They all have the feet wonder-
fully provided with adhesive organs in the form
of hooks, bristles, and sucking cups. Closely

allied are the Tyroglyphidce, comprising perhaps

so species of minute forms with biting jaws. They
are chiefly remarkable for their great reproduc-

tive capacity and the enormous numbers in

which they occur in slowly decomposing vege-

table substances, etc. Here belong the cheese-

mites (Tyyoglyplius siro and T- longior) which
are cultivated and sown in certain cheeses in

order to give them an appearance of maturity

and an acid flavor. Many similar species infest

stored grain, dried fruits, etc., and some, like

Aleurobius and Rhizoglyphus, destroy living

roots, bulbs and grains. Another one abounds
in unrefined sugars.

Two strictly parasitic families in which the

body has become elongated and worm-like and
otherwise degenerate are Dcmodicidcr and Erio-

p/iydidie. The former live in tlie hair follicles

and skin glands of man and domesticated ani-

mals. Demoiiex folliculoriint sometimes causes
the "blackheads" which appear about the human
nose: similar species infest the pig, dog, sheep,
ox and other animals. That of the ox sometimes
so perforates the skin that it has little value for

leather. In these forms the legs are very small
and degenerated and one pair may be lost. TIic

second family is that of the gall-miles uliich

have but two pairs of legs, the posterior being

sometimes represented by bristles. They form
galls in the buds and leaves of plants whose
juices they suck. Most of the species are con-

fined to a particular species of plant, so that the

23s which have been described are probably but

a small representation of those actually in exist-

ence. Some are parasitic in the galls made by
others, recalling the inquilines among the gall

flies.

Consult: Trouessart, <Revue sciences

naturelles de I'Ouest^ (1892) ; Michael, 'British

OribatidK' (London 1883-7) ; 'British Ty-
roglyphidje^ (London 1901) ; Banks, 'Transac-

tions American Entomological Society,' XXL;
Walcott, 'Hydrachnidae,' Studies Univ. of Ne-
braska, No. 34; Packard, 'American Journal of

Arts and Science,' 1871 : Banks, 'Red Spiders

of the United States,' Bulletin Dept. of Agri-

culture, Washington, igoo; Nuttall, 'Insects as

Carriers of Disease,' Johns Hopkins Hospital

Reports, 1900: and the monographs since i8g8 in

Schultze's 'Tierreich,' Berlin; Murray, 'Eco-

nomic Entomology, Aptera' (London).

J. Percy Moore,
University of Pennsylvania.

Ticonderoga, tl-kon-de-ro'ga, N. Y., vil-

lage, Essex County ; on the stream which is the

outlet of Lake George, and on the Delaware &
Hudson Railroad ; about 95 miles north by east

of Albany, and a short distance from lakes

Champlain and George. In the vicinity are rich

deposits of crystalline graphite, the chief source

of the supply in the United States. The village

is in an agricultural region. The good water-

power is utilized to some extent for manufac-
turing. The chief manufactures are lumber
products, wood pulp, paper, and dairy products.

The history of Ticonderoga and vicinity be-

gins with the early settlement of Vermont and
northern New York. In 1755 a fort was built

here, by the French. They called it Fort Caril-

lon, on account of the caroling or chiming of the

waters. The value of the site, near the head

of Lake Champlain and at the entrance to Lake
George which, with a short portage, formed a

waterway to the Hudson, was recognized by

both the French and English. Two years after

the erection of Fort Carillon it was garrisoned

by a force of 9,000 men under Montcalm.
Wishing to extend the power secured by so ad-

vantageous a position, Montcalm attacked and
captured Fort William Henry on Lake George.

In July the following year General Abcrcrombie
attempted to capture Fort Carillon, and although

he had a force of 15,000, he was unsuccessful;

his loss was about 2,000. In 1759 another and
successful effort was made to wrest the fort

from the French ; General Amherst with a force

of 12,000 captured both Carillon and Crown
Point. After the beginning of the Revolutionary

War, the whole region bordering on Lake Cham-
plain, Lake George, and the Hudson River be-

came a battle ground. On 10 May 1775, a small

force of Americans under Ethan Allen (q.v.)

captured the fort, then called Ticonderoga.

Burgoyne's plan of campaign included regaining

this fort, and on 30 June 1777 he endeavored to

capture the Americans, but failed. On 5 July

of the same year, lie made another attempt and

this time succeeded. Later other engagements

took place here and in the vicinity, but the Eng-
lish kept possession luitil after the surrender of



MITE^.

1. Follicle Mite or " Blackhead " (Demodcx homonis). 5. Water S>.te (Alax Spinipes).

2. Cheese Mite (Tyroglyphus siro). 6. Pigeon Tick (Argas reflcxus).

3. Tick (Ixodes rcduvius). 7- Itch Mite (Sarcoptes hominis).

4. Scarlet Mites (Tromhidium holosericeuml. 8. Tick (Ixodes ricinus).

Q. A ISeetle Mite (Gamasus coleoDtratoruml at the left shown enlarged; at the right, devouring a beetle.
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Burgoyiie. In 1780 an English force occupied
the fort for a short time. At the close of the
wars with England the fort ceased to be of im-
portance, and as it was not occupied it soon
became a ruin. Near the village stands a part
of the gray stone walls of the old fort. Many
tourists visit the village each year, and it has
some note as a summer resort. Pop. (1890)
2,267; (1900) 1,911.

Ticonderoga, Expedition Against, an inci-

dent in tlie American Revolutionary War. At
'J'iconderoga, a small town iti what is now
Essex County, New York, the French built a
fort in 175s, which they named Carillon. In
1757 it was the headquarters of Montcalm and
was unsuccessfully assaulted by Gen. Aber-
crombie 1758. It was captured after a siege in

1759 by Gen. Amherst who, at great cost made a
British stronghold of it. It was surprised and
captured by the American militiaman, Ethan
Allen, in 1775. He had determined to capture
the fortress, and although he held no commis-
sion from the Continental Congress, which in
fact had not yet convened, he set out with a
force of less than 100 of his "Green Mountain
Boys" and arrived at Ticonderoga just at day-
break. The British coinmander was caught un-
awares and, thoroughly frightened at the order
to immediately surrender "in the name of the
Great Jehovah and the Continental Congress!"
did as he was bid, and turned the stronghold
over to the intrepid American.

Ticpolon'ga, the name in Ceylon of Rus-
sell's viper (Daboia 7'iissclli!) common in the

south of India, Ceylon, and Burma. See Rus-
sell's Viper.

Tics, spasmodic contractions of muscles,
especially those which occur in the muscles of
the face. Such affections are characterized by
painful muscular twitching. The term tic, as

referring to facial spasm, is especially applied

to tic-douloureu.\. See Facial Neuralgia.

Ticuna, te-koo'nji, or Tucuna, too-koo'na,
a tribe of aboriginal Indians found in the forests

of Brazil and Peru, around the confluence of the

Javary and Maraiion or Upper Amazon. They
are of slender but good physique, have dark
skins, and live in a state of nature, their sole

adornments being feather armlets and monkey
teeth necklets. They live by fishing and hunt-
ing, and are distinguished for their honesty and
straightforward dealings. Their birth, death,

and other ceremonials and customs are in-

teresting.

Tidal Motor, a motor for use in a tidetiiill

(q.v.). A typical example of the modern tidal

motor consists of a turbine of an improved
model, designed to utilize a large flow with a
moderate diameter. One such, having vanes 13
feet in internal diameter, with a minimum head
of five feet three inches, at a speed of fifteen

revolutions per minute has a capacity of 300
horse-power. The speed is maintained by the
use of regulating sluices which keep constant
the flow into the turbine. See Tidemill. Con-
sult the paper by P. Decceur in the. 'Proceed-
ings of the Institute of Civil Engineers' (1890).

Tidemand, Adolph, Norwegian painter: b.

Mandal 1814; d. Cliristiana 1876. lie studied
at Copenhagen and at Dusseldorf under
Schadow, afterward going to Munich and Rome.

Among his works are the large historical com-
positions 'Gustavus Vasa Addressing the Dale-
carlians' and 'Devotional Meeting of the
Haugainer,* and many genre subjects, such as
the cycle of ten pictures illustrating 'Nor-
wegian Peasant Life'; 'Grandmother's Bridal
Crown,> and 'The Wolf Hunter's Tale.> He
was for many years painter to the king.

Tidemill, a water-mill so constructed as to
utilize the action of the tide. This is usually
accomplished by one of two methods. The first

consists of shutting off the water in a reser-
voir at flood tide, its escape through a race-way
giving the motion to the mill. In such tide-
mills the return of the tide through the sluice
may also be utilized. The other and less ex-
pensive method involves the placing of a hori-
zontal wheel in the water to be turned by the
current either in ebb or flow. The motion of
this mill is not uniform; it attains its greatest
velocity at half tide and is suspended entirely
at the turn of the tide; but with exception of
this suspension a uniform velocity can be ob-
tained through the use of regulative machinery.
The old London tidemills, in use in the river
Thames, were built on a platform which wji
entirely afloat, waterwheel, mill-room and all,

Tidemills ha\x never attained any great suc-
cess owing to the inconvenience of harnessing
the rnotive power. But in a recently projected
mill in the estuary of the Seine an attempt is

niade to obviate this difficulty by the use of an
ingeniously constructed tidal-motor (q.v.).

Tides. I. Introductory. Persons living along
the seashore are familiar with a semi-daily rising
and falling of the waters, which, although gen-
erally amounting to only a few feet, often suf-
fices to cover and bare by turns wide stretches
of the sea-shore. Without tide tables, or any
knowledge of the moon's position, the approxi-
mate time of the tide can be foretold from its
observed time of occurrence on a previous day,
by allowing 50 minutes for its daily retardation.
Toward and after the time of Ca;sar, the Romans
were well acquainted with ocean tides as the
writings of Cajsar, Seneca, Pliny the Elder,
Claudianus, and others clearly show. By refer-
ring the tides to the attraction of the moon and
suii, Newton took the first important step in
their explanation. Since his time important in-
vestigations of the laws of the tides have been
made by Laplace, Airy, Kelvin, and G. H.
Darwin.

2. Definitions, etc.— The tide is the periodic
rising and falling of oceanic and other large
bodies of water, due mainly to the attraction of
the moon and sun as the earth rotates upon its

axis. Remarkable stages of the water level at
a given place, whether due to earthquakes, gales,
or other causes which probably have no definite
law of recurrence, although popularly known as
"tidal waves," cannot be regarded as belonging to
tidal phenomena. The rising and falling is

accompanied by, and depends upon, lateral
or horizontal movements of the waters called
tidal currents or tidal streams or the flow and
ebb. Their periodic character distinguishes them
from ordinary ocean currents. The tide
rises until it reaches a maximum height called
high water and then falls until it reaches a
minimum height called low water. The differ-
ence in height between a high and a low water
is called a range of tide. At most ports two
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high waters and two low waters occur each
lunar day. The average length of a lunar day is

24 hours 50 minutes 28 seconds. The interval

of time between the transit of the moon across
the meridian and the occurrence of high or low
water is called a lunitidal interval. The average
value of the high-water lunitidal interval at any
seaport, is sometimes called the corrected estab-
lishment to distinguish it from the high-water
lunitidal interval on the days of new and
full moon, which is known as the estabUshment,
or the vulgar establishment, of the port.

At the times of new and full moon the tidal

forces of the moon and sun act in the same
direction, whereas at first and last quarters they
oppose each other. When they imite their forces

we have spring tides, characterized by large
ranges of the tide ; when they are opposed, neap
tides, having small ranges. The spring and
neap tides usually occur soon after the cor-
responding phases of the moon. The interval
is called the retard or age of the tide, or
age of the phase inequality, and is usually less

than 60 hours. The lunitidal intervals have
their mean values at the times of spring and
neap tides ; the tides occur a fraction of an hour
earlier between spring and neap tides, and later

between neap and springs. Other things being
equal, the range of tide is greater than usual
by about one si.xth part when the moon is near
perigee and about as much less than usual when
near apogee. An increase or decrease of about
one tenth part of the range occurs when the
moon is near the equator or near its point of

extreme declination, respectively.

Diurnal inequalities among the four tides of
a day are due to the presence of a diurnal wave
or partial tide, whose period is approximately
24 hours. The cause of this wave lies in the
fact that if the moon is north or south of the
equator, its tidal forces are somewhat different

both in magnitude and in direction when two
times half a lunar day apart are compared.

3. The Tidal Forces.— All particles of the

earth (the seas included) will continue to oc-

cupy positions fi.xed relatively to one another
if no other forces are impressed upon them than
the following: The earth's attraction; its cen-

trifugal force of axial rotation; and a force

acting upon all of its particles alike, for exam-
ple, the centrifugal force due to the revolution

of the earth about the centre of gravity of

earth and moon. If an extraneous force does

not act upon all particles alike, then motions will

be set up in the yielding parts. The attraction of

the moon upon a given particle (near the

surface, say) is along a line drawn (at any given
instant) from the particle to the moon's centre

;

its intensity, which is inversely proportional to

the square of the distance, and its local direction

(that is, direction with respect to the earth's

surface) continually change as the earth rotates

upon its axis. The attraction of the moon upon
a particle at the earth's centre (or upon the

earth as a whole) is along a line drawn from
the earth's centre to that of the moon ; it is

independent of the earth's axial rotation. Be-
cause the action of the moon upon the surface

particle differs from its action upon the particle

at the earth's centre there results a tendency to

produce motion relatively to the earth's centre.

A consideration of this tendency will enable

us to answer the question why there should be

two high waters each lunar day, instead of only
one high water. In a single sentence, the rea-

son is that the moon attracts the waters on the
hemisphere facing the moon more powerfully
than it does the earth; but attracts the earth
in general more powerfully than it does the
waters on the farther side of the earth. The
difference between the action of the moon at any
point of the ocean and its action on the centre
of the earth is the tide-producing force at the
specified point. It is not difficult to show
that, to higher powers of the small quan-
tity a/r, the vertical and horizontal
components of the moon's tide-producingM a'
force are very nearly — — ^ {3 cos- $ — i) and

3 M a^
sin 2 6, respectively, where M denotes

2 £ r'

the mass of the moon, E that of the earth,

g the force of gravity, a the mean radius of

the earth, r the distance between centres of
earth and moon, and 6 the zenith distance of

the moon corrected for parallax. The numer-
al/ a^

ical value of — — when r ha. its mean
E r^

value is 0.000000056; and so the vertical force

has a range of o.ocooooi68g, as has also



TIDES

it can hardly be measured. The deviation, in case

of the moon, amounts to only o."oi7 either way
from the mean vertical. For a sufficiently deep

body of water extending 163 nautical miles along

the equator the range of tide at either end will

be one inch.

The system of arrows in Figs. I, 2, 3 are

intended to represent the horizontal component
of the moon's tide-producing force at various

places on the earth's surface. The arrows lo-

cated upon the same small circle are supposed
to be of equal length, and all arrows are sup-

posed to lie in a system of great circles which
meet in a point directly under the moon and,

of course, in the antipodal point. At these two
points and along a great circle midway between
them the length of the arrows is zero ; in other

words, the force vanishes. The system of ar-

rows is fixed with respect to the moon, and
so sweeps over the surface of the earth as the

moon performs her apparent daily revolution.

The system shifts somewhat when the moon is

north or south of the equator. At any point P
on the earth's surface, the moon being upon
the equator, the horizontal forces are equal in

Fig. 3.

magnitude and direction to the horizontal forces

at F', a point upon the same parallel of latitude

as P, but 180° distant in longitude ; or, what
amounts to the same thing, they repeat them-
selves at any given point P every half lunar day,

or lih. 25m. 14s. on an average. But when the

moon is not upon the equator, the forces are

generally not the same at P and P', either in

magnitude or in direction, and so do not exactly

repeat themselves every half lunar day. This
alternation of the forces gives rise to a diurnal

inequality in the tides. It will be noticed that

for places situated upon either side of the equa-
tor, the forces have, when the moon is upon
the equator, a meridional component directed
from the poles toward the equator, and that this

component nowhere points from the equator to-

ward the poles; consequently the existence of
the moon causes the water (half-tide level) at

the equator to be higher than it would other-

wise have been. The moon's movement in dec-

lination therefore causes a fortnightly fluctuation

in half-tide level. Similarly the sun produces
a semi-annual fluctuation.

4. Real Equilibrium Tides.— If in the case
of any body of water, its free period be
several times smaller than the period of the
tidal forces, say less than three or four hours,
the surface will at every instant be normal
to the plumb line as disturbed by these forces.

In particular, consider the mean lunar semi-

diurnal tide of a deep lake situated in north lati-

tude. Upon referring to Fig. 4 it may be inferred

that high water will occur at a point south of the

no-tide point when the moon is on meridian ; at

a point west of the no-tide point at 3 o'clock,

lunar time; at a point north of it, at 6 o'clock;

at a point east of it, at 9 o'clock. The no-tide

point is the centre of gravity of the surface.

This theory nearly explains the tides found in

Lake Superior and the semi-diurnal tide in the

eastern portion of the Mediterranean Sea ; it

partially explains the semi-diurnal tides in the

Gulf of Mexico and the Caribbean Sea, and
the diurnal tides in the Atlantic Ocean east of

the United States.

5. Hypothetical Equilibrium Tides.— If a

spherical body like the earth were entirely cov-

ered by an ocean so deep that its free period

of oscillation would be several times smaller

than the period of the tidal forces, the tidal

forces of the moon would cause the surface of

the ocean to assume the form of an ellipsoid

of revolution with the longer axis pointing to-

ward the moon's centre. For any zenith distance
(S ) of the moon the height of the tide above
the undisturbed spherical surface becomes
1 M a^ a

(3 cos- B — i) where a de-

2 £• rM — I 0- / Se

notes the density of the water and 5e

that of the earth. The numerical value of

U a\
is 1. 17 feet. The corresponding value for

E r"

the sun is 0.54 foot. If the o- / 5e = o, tlie range
of the hypothetical lunar tide becomes 1.8 feet

;

if <r / 5e = I, the range becomes 4.4 feet. In case

of the earth a/ Se = -fx.

The hypothetical tide just described can be
easily calculated for any time and place and is

known as the uncorrected equilibrium tide. It

bears no resemblance to the actual tide of our
oceans.

6. Some Dynamical Questions Involved in

the Subject.— Because the requirements for equi-

librium tides are seldom found in the oceans,
their waters must be treated as aggregates of
heavy particles performing some kind of oscil-

latory motion. A progressive free wave in a

canal has as its velocity of propagation Vg h
and for the maximum velocity of the water

particles A -^j— where h denotes the undisturbed

depth of the water and A the amplitude of the

vertical movement. The longest or fundamental
period of free oscillation of a rectangular area
or sheet of water is

twice length of sheet
period= —^ .

V7h~
Sheets tapered or sharpened at the ends
oscillate more rapidly than do rectangular ones
of the same length, while sheets narrowed
at the middle or broadened at the ends oscillate

less rapidly. The free oscillations of a given
body of water can often be approximately deter-

mined by comparing with a more simple body
whose motion is known. The given body need
not have a strictly uniform depth nor be com-
pletely surrounded by land.
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The general equations of motion for matter
upon a rotating sphere show that a moving
particle is deflected to the right in north latitude,

to the left in south latitude, by a force whose
numerical value is velocity Xo.oooi458 sin (lat-

itude), the velocity being expressed in feet per
second (Ferrel's law). This divided by g or

32.1722 gives the transverse slope which a river,

or strait through which there is a current, will

assume on account of the deflecting force of the
earth's rotation.

7. Hypothetical Dynamical Tides.— The case

of an equatorial canal encircling the earth is

simple and instructive, although bearing no re-

semblance to any existing tidal body. If the

depth of the water be greater than 67,000 feet,

high water will occur when the moon is on
meridian (above or below the horizon) ; if less

than 67,000 feet, low water will occur when the
moon is on meridian. For the depth 67,000 feet

the range of tide vidll become very large. If this

depth be greatly increased, the range will ap-
proach its equilibrium value, which is 1.8 feet

for the lunar tide ; if this depth be greatly di-

minished, the range will approach the value
0.000,026 h, h denoting the depth. In the latter case
the amplitude of the horizontal displacement will

be 137 feet. For the depth of 10,000 feet the

range of tide is 0.31 foot and the amplitude
of the horizontal displacement 161 feet ; for

the depth of 20,000 feet the corresponding quan-
tities are 0.74 foot and ig6 feet, respectively. If

friction proportional to the velocity be intro-

duced, the effect will be to displace the crests of
the lunar and solar wave with reference to the

moon and sun, but by unequal amounts. To
this has been attributed the age of the tide.

8. A Partial Explanation of Ocean Tides.—
From §§ 3, 4 an idea of the magnitude of the
equilibrium tide can be obtained. It represents
the direct effect of the action of the moon upon
the waters where the body is so small and deep
that its motion can be ignored. In a larger body
whose free period is quite different from that of
the tidal forces it is reasonable to suppose that
tides even smaller than the equilibrium tides will

be raised. In § 7 this was found to be the
case for an equatorial canal of moderate depth
encircling the earth. Again, if a canal, bounded
at each end, be so shallow that a wave-length
( X ) extends through only a few degrees of a
great circle, then even if its length approximates
to X, the tides are obviously small because the
tidal forces act very nearly alike on both halves,

while the particles move in opposite directions in

the two halves. Results like these contrasted
with those obtained from observing the tides

of the oceans lead to the belief that, as a rule,

the ocean tides as we know them are so great
that they can be produced only by successive
actions of the tidal forces upon oscillating sys-

tems each having, as free period, approximately
the period of the forces, and each perfect enough
to preserve the general character of its motion
during several such periods were the forces to
cease their action.

That oscillations according to one of the
free periods may persist for a long time can be
seen in the case of some seiches ; for, although
probably started by a meteorological disturbance
and sustained by no periodic force, yet in some
harbors, straits, or bays they execute a large
number of oscillations before dying out, and

their periods are fairly constant in such cases.

If a suitable harbor can continue to oscillate

for possibly a day or two because of the inertia

of the water, it is clear that an oscillation can
be sustained in a large body, like a portion of

M'/r

Fig. 4.— Semidiurnal and Diurnal Tidal Forces.

one of the oceans, by a very small periodic

force provided that the free period of the body

is nearly equal to the period of the forces and

that the boundaries are such thai no great
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amount of energy is carried away by progressive

waves or otherwise.
Suppose the oceans by reason of their depths

and the configuration of shore lines to contain

several such systems whose free periods are

nearly the periods of the tidal forces. These
systems generally consist of still more simple

sheets having like periods and which may be

stj'led "areas." The times of tide can be found

by means of the following rule:

If to the particles of water in a given oscil-

lating system, each area of uniform depth,

and wherein the resistances are proportional to

the velocities of the particles, a series of simple

harmonic forces having for period the free

period of the body of water be applied, and a

permanent state established, then must tlie time
of elongation be simultaneous with tlie time
when the virtual work of the external periodic

forces upon the system becomes zero.

The forces in various parts of the system and
at various times or hours are those of Fig. 4,

projected upon the lines of motion of the par-

ticles. The virtual displacements are the same
at each assumed hour, but differ in different

parts of the system.

9. Cotidal Lines.— Although the cotidal

lines in the ocean are generally real and dis-

tinct, they seldom indicate the progression of a
wave at the rate due to depth ; such progres-
sions, however, exist in many shallow arms of
the sea, particularly in tidal rivers. Because
the principal ocean tides are due chiefly to sta-

tionary oscillations, as has just been pointed
out, we may expect to find extensive regions
characterized throughout by nearly simultane-
ous tides. For that portion of the Atlantic
coast of America extending from Rhode Island
to the Bahamas and Haiti, high water occurs
almost simultaneously. The same is true for
southeastern .Alaska and the Gulf of Alaska;
for the Pacific coast of Central .'\merica, and
for the eastern coast of the Philippines. The
time of tide changes but little along the At-
lantic coast of Morocco and Portugal. In local-

ities like these the rise and fall amounts to sev-
eral feet even off shore and in deep water.

The Arctic Ocean is characterized by progres-
sive tides of small range derived from the At-
lantic Ocean.

10. Peculiarities of Tides.—The distance be-
tween the Antarctic Continent and Australia be-
ing more nearly equal to the half length of a
solar wave than of a hmar, causes the solar wave
to be comparatively large along the southern
coast of Australia. The same is true, but in a
lesser degree, for the region between the ,\ntarc-
tic Continent and South Africa. The distance
from tlie .-Xntarctic Continent to the Atlantic
coast of the United States being a little more
than I'/, lunar wave-lengths causes the ratio of
the solar to the lunar wave to be comparatively
small along this coast. If the ocean oscillate dif-

ferently for different constituents, we can read-
ily see reasons for considerable differences of
epoch and so for remarkable "ages" of the tides.

If a tidal river be so shallow that the range
of tide is a considerable fraction of the depth,
ordinary wave-like oscillations of the water are
no longer possible. The result is that as the
wave progresses, the duration of the rise will be
shortened and that of the fall lengthened, .^n
extreme case results in a phenomenon called a
bore— an advancing wave of water, which may

be several feet in height, flowing up the bed of

a river. The bore is a striking feature of the

rivers emptying into the headwaters of the Bay
of Fundy, which are nearly dry at low tide, but

converted into navigable waters by an inflowing

torrent at high tide. Various other peculiarities

in the shape of the wave are due to the shallow-

ness of the water. A much contracted entrance

to a bay not only reduces the range within, but

alters the shape of the wave.
On the other hand, the range may increase

as the tide passes up a funnel-shaped bay or

estuary, and especially may this be the case

when the bay has a large stationary oscillation

related to the waters outside. The Bay of Fundy
has at its head a spring range of nearly 50 feet,

which fact depends upon both of these circum-

stances. I5ut the large tides in Bristol Channel,

England, and in Bristol Bay, Alaska, are due

chiefly to the contracting and shoaling of these

bodies.

As a rule strong tidal currents occur in

straits, tidal rivers, over shoals, and off capes.

11. Obsci-oation of Tides.—Tht height of the

tide, or water surface, at any given time can be

directly observed upon a graduated fixed staff

if the water be tolerably smooth. A long box
fixed in a vertical position, having a small open-

ing near the lower end, and usually supplied

with a float, enables one to observe during

stormy weather as well. In some instances only

the times and heights of the high and low waters

are observed and recorded. But a more satis-

factory record is obtained by reading the gauge

at regular intervals one hour or one-half hour
apart.

Automatic or self-registering gauges are usu-

ally constructed for drawing a continuous curve.

Such a gauge consists of a float and box, a time-

piece, and some form of recording apparatus.

The record from an automatic gauge can be pro-

cured with comparatively little trouble; it shows
clearly the peculiarities of the tide ; and it fur-

nishes material for a thorough analysis or dis-

cussion.
The velocities and directions of tidal streams

are usually ascertained by aid of a float and line

or some form of current-meter. Such observa-

tions are attended with considerable difficulty

because they must generally be made at some
distance off shore.

12. Analysis of Observations.— If only the

high and low waters are to be treated, they are

first referred to the moon's transit for obtaining

lunitidal intervals. The ranges of tide are found
at the same time. The intervals and the heights

or the ranges arc next classified according to cer-

tain astronomical arguments for the purpose oi

bringing out the corresponding tidal inequal-

ities.

The harmonic analysis rests upon Laplace's

principle of forced oscillations, namely:
The state of any system of bodies, in zcliicli

the primitive conditions of the motion have dis-

appeared through the resistances which the mo-
tion encounters, is coperiodic with the forces

acting on the system.

Here is the clue to what oscillations ought
to be found in the tidal wave ; for, there ought
to be an oscillation corresponding to each term
of the causes producing the tide. Such terms fol-

low from the development of the tide producing
potentials of the moon and sun. Their argu-
ments and "speeds" involve simple combinations
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of the mean longitudes and mean motions of the
local meridian projected on the celestial sphere,

the moon, the sun, the equinox, the lunar peri-

gee, the solar perigee, and the moon's node.
There are three principal classes of terms:
semidiurnal, diurnal, and long-period.

If for a sufficiently long time the observation
curve be read and summed with reference to any
constituent or component defined by its "speed,"
the effects of the other components will gradually
disappear and the final sums will pertain only to

the one sought (including, of course, its har-
monics). To avoid reading the curve with ref-

erence to each component, the tabulation accord-
ing to mean solar time is made to serve for all.

This is done by distributing the (solar) hourly
heights among the component hours as nearly as
possible. Tables showing the proper distribution

of hourly heights as well as blank forms into

which the heights are to be copied have been
used quite e.xtensively. For nearly 20 years
perforated sheets, known as stencils, have been
used for pointing out which hourly heights of
the tabulation go with the various hours of the
component sought. These enable one to dis-

pense with the labor involved in copying into
the various forms. A few years ago a set of
movable scales or strips was devised upon which
the hourly heights are copied once for all sum-
mations. Several machines have been devised
or constructed for facilitating the work of analy-
sis, but they have not yet come into actual use.

Through the 24 partial sums or means finally

obtained for a given component (and its har-
monics) imagine a curve to be drawn. It may
be represented by a Fourier series whose coef-
ficients and initial phases can be found without
difficulty. Then by taking the initial phases
from the proper astronomical arguments for that
time, the required epochs will be obtained.

13. Prediction of Tides.— At most ports the
time of tide can be roughly predicted by adding
to the time of the moon's transit, upper or lower,
the average value of the lunitidal interval or
"establishment" for the port. Where the diurnal
wave is not large, the height of high water above
mean sea-level is roughly equal to half of the
mean range of tide ; the low water is as much
below this plane or datum.

Where great refinement is desired, the process
just referred to involves much labor, and can
best be carried out after a tolerably complete
harm.onic analysis has been made. This done
we have only to add together a series of cosine
terms for obtaining the height of the surface of
the sea at any given time. But the number of
these terms is so great that such a computation
would soon become laborious, since it must be
made for many assumed times in each day's
predictions. Several predicting instruments have
been designed or constructed. Generally speak-
ing, the object of such an instrument or machine
is to produce simple harmonic motions of suit-

able periods, phase, and amplitude and to com-
bine the results into one compound wave, or
perhaps into two compound waves. The simplest
form may be described thus : Upon one or more
shafts, driven by hand or by clockwork, are
fixed a number of wheels which mesh into other
wheels, causing the latter (or wheels moved by
them) to revolve with angular velocities having
given ratios to the angular velocities of the
shafts. These ratios are taken, as nearly as pos-
sible, oroportional to the speeds of particular

tidal components. Rigidly connected to these
wheels are cranks carrying pulleys, or pins
working in slots and which impart to vertical

rods carrying pulleys rectilineal harmonic mo-
tions. At one end of the machine a chain or
flexible wire is made fast ; thence it is laid alter-

nately over and under the pulleys. Near the
other end of the chain or wire is attached a
marking point which, when moved transversely
to the line of motion of the paper roll, traces the
tidal curve. It is evident that the machine con-
tinually sums a series of cosine terms.

If the instrument include a set of cranks at

right angles to those giving the tide curve, to-

gether with pulleys and a summation chain or
wire, the movement of a point on the chain
(taking the place of the tracing point) across a
fixed line or mark, corresponding to mean sea-
level, will show the time when a high or low
water occurs.

The original and simplest form of instru-
ment is that due to Kelvin. The one designed
by Ferrel is somewhat complicated, inasmuch as
it separates out the principal lunar component.
It is now in use in the office of the United States
Coast and Geodetic Survey. Its chief advantage
consists in indicating upon its face the times
and heights of the tides. The office is now con-
structing a machine which besides tracing a
curve, as does Kelvin's, will indicate upon its

face the times and heights of the tides,— the
times becoming known through the additional
mechanism just described.

Bibliography.— Newton, <Principia,' Bk. I.,

Prop. 66: Bk. III., Props. 24. 36, and 67; La-
place, <Traite de Mecanique Celeste,' Bks. IV.
and XIII.; Sir John W. Lubbock, Rev. Wm.
Whewell, and others in the 'Philosophical
Transactions' since 1830; Airy, 'Tides and
Waves' (Enc. Met.) ; Thomson and Tait, 'Nat-
ural Philosophy,' 2d ed., §§ 804-848 and Appen-
dix B; Ferrel, 'Tidal Researches' (U. S.
Coast Survey) ; Lamb. 'Hydrodynamics' ; Dar-
win, 'The Tides and Kindred Phenomena in the
Solar System' ; LI. S. Coast and Geodetic Sur-
vey Reports ; Appendixes by A. D. Bache,
Chas. A. Schott, Henry Mitchell, Wm. Ferrel,
R. A. Harris, and others.

Aiiuual.—Tide Tables issued by the govern-
ments of Great Britain, France, Germany, and
the United States. Rollin A. Harris,

U. S. Coast and Geodetic Surz'cy.

Tide'water, arms of the sea, bays, creeks
and rivers where the tide ebbs and flows are
public, and all persons may use the same for
the purpose of navigation and fishing, unless
restrained by law ; in such waters the tide must
actually ebb and flow. It is the rise and fall

of the water, and not the proportion of salt

water to fresh that determines whether or not
the particular portion of a stream is within tide-

water ; the same determination applies to small
streams as well as large ones. Open sea is the
property of all nations ; the rights and privileges
therein, if any, being restricted to a specified

distance from the shore— generally three miles.
In the United States the titles to tidewaters and
lands are vested in the States abutting thereon,
or of its citizens, but are subject, however, to

the constitutional rights of the United States.

Congress of the United States, under the power
to regulate commerce, has the control of all

navigable waters, and for such purposes they
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are the public property of the nation and sub-

ject to legislation; the test of navigability be-

ing whether or not the waters form a continued

highway over which commerce may be carried

on.

Tieck, tek, Ludwig, German poet and
critic: b. Berlin 31 May 1773; d. there 28 April

1853. He studied at the University of Halle,

where, as afterward at GGttingen and Erlangcn,

he devoted himself enthusiastically to the study

of history and of ancient and modern literature,

Shakespeare more especially attracting his at-

tention. In 1794 he returned to Berlin, where
he, with his sister Sophie, contributed a series of

tales to the 'Straussfedern' ^Ostrich Feathers),

a work commenced by Musa?us and J. G. Mid-
ler. He also published separately his tale

*Abdallah,' and a novel 'William LovelP
(1795). His 'Peter Lebrecht, eine Geschichte

ohne Abenteuerlichkeiten' and 'Peter Lcbrecht's

Volksmarchen' were alike charming for their

imaginative power and simplicity, and their rich

overflowing humor. In the comedies that fol-

lowed these 'Blaubart* ('Bluebeard'), <Der
gestiefelte Kater' ('Puss in Boots,' etc.), Tieck
made the classical school the object of his

satire. Some of his subsequent works, espe-

cially 'Franz Sternbald's Wanderungen* (1798)
and 'Phantasien iiber die Kunst' (1799) brought
about a coolness between him and Nicolai ; but
a close friendship grew up between Tieck and
Schlegel. and through this association arose what
has been denominated "The Romantic School of

Germany." In 1799 he removed to Jena, where
he gained the friendship of Novalis. About this

time he published 'Romantische Dichtungen*
(1799-1800). A translation of 'Don Qui.xote'

(1799-1801) far surpassed all former renderings

of Cervantes into German. In 1802 he issued,

with A. W. von Schlegel, the 'Musenalmanach,'
which encountered much opposition, and found
also many admirers among susceptible youth.

His long-e.xpected 'Kaiser Octavianus,' \Tliich

contains many beautiful passages, and is the best

of his romantic productions, appeared in 1804.

In 1810 he went to Ziebingen, where he formed
an intimacy with Solger, which exercised a
great and beneficial influence on his future life.

Tieck now freed himself from the mysticism and
extravagance of fancy which characterized al-

most all his earlier works, his 'Phantasus'
(1812-15) being the first sign of his having at-

tained to a healthier tone. In 1817 he made a
journey to England, where he collected mate-
rials for his 'Shakespeare.' In 1819 he removed
to Dresden. Subsequent to this period the writ-

ings of Tieck, as exemplified in his 'Tales,* bear
the unmistakable stamp of genius. These ap-
peared in various forms, partly in annuals, partly

in the 'Novellenkrans' (Garland of Fiction),

and were ultimately published in 12 volumes
(1853). While in Dresden he took a lively in-

terest in the management of the court theatre, a
circumstance to which are attributable his valu-
able 'Dramaturgische Blatter' (1826). As al-

ready mentioned he was an ardent student of
Shakespeare. The result of these studies was
two volum.es entitled 'Das Altenglische Theater*
(1811), consisting of translations of the plays
sometimes attributed to Shakespeare, although
not generally included in his works ; two volumes
entitled Shakespeare's 'Vorschule' (1823-9);
hut above all, the continuation of the German

translation of Shakespeare commenced by
Schlegel. In this work he was assisted by his
daughter Dorothea, and Count Wolf of Bau-
dissin. On the accession of Frederick William
IV. he was invited to the Prussian court, in-

vested with a considerable pension and the rank
of a privy-councillor, and thenceforward, though
in very indifferent health, resided alternately in

Berlin and Potsdam, and acted as a sort of su-

pervisor of the Prussian stage. Consult: Car-
lyle, 'Essays,' Vol. I.; and biographies by Kopke
(1855) ; Friesen (1871).

Tiedemann, te'de-man, Christopher Gusta-
vus, American legal writer: b. Charleston,
S. C, 16 July 1857 ; d. Buffalo, N. Y., 25 Aug.
1903. He was graduated from the College of

Charleston in 1876 and from Columbia Law
School in 1879 and was professor of law for 10
years in the University of Missouri and si.x in

New York University. From May 1902 he had
been dean of the Buffalo Law School. Among
his publications are: 'The Law of Real Prop-
erty* (1883) ; 'Limitations of Police Po^ver'

(1889) ; 'The Unwritten Constitution of the
United States* (1890) ; 'State and Federal Con-
trol of Persons and Property' (1900).

Tiedemann, Diedrich, German philoso-
pher: b. Bremerworde 3 April 1748; d. Mar-
burg 24 Sept. 1803. He was professor of phi-

losophy in the University of Marburg from 1776
and published 'Researches on the Origin of Lan-
guages* (1772); 'System of the Stoic Phi-
losophy* (1777) ; 'The First Philosophers of
Greece* (1780) ; 'Origin of the Magic Arts'
(^7^7)', 'Spirit of Speculative Philosophy from
Thales to Berkeley' (1790-7), his principal
work: 'Theactetus; or, Human Knowledge'
(1794).

Tiedge, ted'ge, Christoph August, German
poet: b. Gardelegen, Prussia, 14 Dec. 1752; d.

Dresden, Saxony, 8 March 1841. He enjoys
distinction as the author of 'Urania,* a lyrico-

didactic poem (1800), and 'Mirror for Women.*
He also wrote: 'Wanderings through Life's

Market,' and 'Elegies.' His admirers have
been many, and his poetry has sometimes been
compared with that of Cowper.

Tiele, te'le, Cornelis Petrus, Dutch writer
on comparative religion: b. Leyden 16 Dec.
1830; d. there 14 Jan. 1902. He was educated at

Leyden and Amsterdam, in 1853 became pastor
of the Remonstrant congregation at Moordrecht,
and in 1856 removed to Rotterdam, where he be-
came closely associated with Albert Rcville
(q.v.), whose liberalism in theological matters
he fully shared. He was director of the Re-
monstrant theological seminary at Leyden from
l873_ till his death, and during 1877-1901 held the
professorship of the science of religion in the
University of Leyden, a chair specially created
for him. In 1896-8 he delivered the Gifford
lectures in the University of Edinburgh. He
was one of the pioneers in the study of com-
parative and historical religion, and among his
chief works are: 'Tlie Religion of Zoroaster*
(1864) ; 'Comparative History of the Egyptian
and Mesopotamian Religions' (1869-72); "His-
tory of Religion in Antiquity* (1892-6; second
ed., 1901); 'Western Asia in the Light of the
Most Recent Discovery' (1893); 'Elements of
the Science of Religion' (1899).
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Tie'mannite, native mercuric selenide. It

is a gray, melallic mineral of high specific grav-

ity, 8.2 to 8.5 ; and a hardness of 2.5- It occurs

massive with chalcopyrite in the Harz Moun-
tains in Germany, and in choice isometric-

tetrahedral crystals at Marysvale, Utah.

Tientsin, te-en'tsen', China, a city and
treaty port in the province of Chi-li, situated

on the Pei-ho River, 47 miles from its mouth
in the Gulf of Pe-chi-li, and about 60 miles

southeast of Peking. The old city is a square

surrounded by walls and ditches, and traversed

by broad, straight streets. Two miles to the

south lies the European quarter. Tientsin is

connected by rail with Peking and with the

Manchurian railroad. It is the river port of the

capital, although large vessels cannot ascend

the river. Its position at the northern terminus

of the Grand Imperial Canal, however, makes
it one of the principal trade centres of the em-
pire. The total volume of trade amounts to

about $42,000,000 annually, of which more than

half represents imports from foreign countries.

In June 1900, during the Boxer troubles, Tien-

tsin was occupied, after severe fighting, by the

allied troops. Pop. estimated at 700,000.

Tiepolo, Giovanni Battista, j6-van'ne bat-

tes'tii te-a'po-16 (,"lh Tiepoletto"), Italian

painter: b. San Piero di Castello, near Venice,

S March 1696; d. Madrid 27 March 1770. He
was a pupil of Gregory Lazzarini and followed

as closely as he could in the footsteps of Paul

Veronese, whose style he reproduced in numer-
ous wall and ceiling pictures. Many churches

and palaces of Venice were decorated by his

hand. In 1750 he was summoned to Wiirzburg,

where for three years he worked in the arch-

bishop's palace on the wall paintings in fresco

'Olympus and the Four Continents' ; and 'Life

of Frederick Barbarossa.* In 1755 he returned

to Venice as director of the Art Academy. He
was the last great master of the Venetian school.

His coloring was superb, and his designs spirit-

ual and expressive even when the drawing was
incorrect. Consult: Molmenti, <I1 Capaccio e

il Tiepolo' (188s).

Tier'nan, Frances Fisher ("Christian
Reid"), American novelist: b. Salisbury, N. C.

Among her many works are: 'Valerie Ayl-

mcr' (1870); 'Morton House' (1871) ;
'Nina's

Atonement' (1873) ; 'A Daughter of Bohemia'
(1S73) ; <A Question of Honor' (1875) ;

'The

Land of the Sky,' a volume of travel (1875) ;

'Bonny Kate' (1878); 'Hearts of Steel'

(1882); 'Miss Churchill' (1887); 'Philip's

Restitution' (1888).

Tierra del Fuego, te-cr'ra del fwa'go, an
archipelago at the extreme south of South
America, separated from the mainland by the

Straits of Magellan which form its boundary on
the north and northwest, while the Atlantic

Ocean bounds it on the east and the Pacific

Ocean on the southwest ; total area about 19,299

square miles. Politically, it is divided into two
parts, each of which will be briefly described,

(i) The western part, the area of which is 11,000

square miles, belongs to Chile, and is included

in the extensive Chilean Territory of Magal-
lanes, whose capital, the little town of Punta
Arenas, stands on the western (mainland) shore

of the strait, and is a port of call for steamships

of some European and Australian lines (Ham-

burg to Callao, etc.). The lands belong to the
state; in 1901 it was said that 80 square miles
had been leased to fur traders, wood-cutters,
cattlemen, etc. (2) The eastern part, area 8,299
square miles and population about 1,000 whites
and several thousand Indians, belongs to Argen-
tina and forms a territory of that republic, its

capital being Ushuaia. Of this region about
1,000,000 acres have passed into private owner-
ship, and only a small proportion is rented. In
the north there are fertile valleys, and roads
connecting the villages lead through Chilean ter-

ritory to ports on the southern coast of the
Straits of Magellan. The interior is mountain-
ous or hilly, but well adapted to stock-raising.

"The climate of this region," it is said, "though
cold, is not severe, inasmuch as the mean temper-
ature, maximum and minimum, as taken during
several years, is + 5° C. and — 10° C, respec-

tively. Calm days are frequent in winter. Rain
increases in the autumn, and in the summer dry
winds from the southwest and west prevail, and
occasionally are of terrific force." (Compare
'Argentine Republic: a Geographical Sketch,*

issued by the International Bureau of American
Republics, Washington, 1903.) There are no
navigable rivers, but many streams of moderate
size, and a number of lagoons. The oldest, and
in some respects still the most interesting,

description of the region of the famous strait

(of which both shores are now held by
Chile) is that one written by Anthony Piga-
fetta, who accompanied Magellan and told

of what they saw in October 1520, mentioning
the characteristic storms, the "very great and
high mountains covered with snow" surrounding
the strait, and finally saying: "In it we found
at every half league a good port and place for

anchoring, good waters, wood all of cedar, and
fish like sardines, missiglioni, and a very sweet
herb named appio (celery). There is also some
of the same kind which is bitter. This herb
grows near the springs, and from not finding

anything else we ate of it for several jays. 1

think that there is not in the world a more
beautiful country or a better strait than this

one." Pigafetta's sketch map of Magellan's
Straits proves that he regarded Tierra del

Fuego as a great southern continent stretching

toward the antarctic pole. Compare Lord Stan-
ley of Alderley, 'The First Voyage Round the

World,' printed for the Hakluyt Society.

Marrion Wilcox,
Authority on Latin-America.

Tiers-Etat, te-ar-za-ta. the third estate, a

name early given in France to the free bour-

geois, to distinguish them from the nobility and
the clergy, the other two estates. The three

estates together formed the etats-generaux, or

States-General, a legislative body which might
be compared to the English Parliament. The
third estate became famous in the political up-

heaval in France at tlie end of the 18th cen-

tury, when, in the last States-General, it claimed
power equal to that of both of the other orders.

In 1789 it assumed the name of the National

Assembly, and by its subsequent assumption of

supreme power consummated the French Revo-
lution. See Fr.^nce, History.

Tietjens, tet'yens, or Titiens, Therese
Johanna Alexandra, German soprano singer

of Hungarian descent: b. Hamburg 17 July
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1831 ; d. London, England, 3 Oct. 1877. She
made her debut in her native city as Lucrezia
in the opera of 'Lucrezia Borgia' in 1849, and
lier after career was one of great success, as

slie not only possessed a voice of great power
and purity, but was an actress of much ability

likewise. She made her home in London after

1858. In 187s she visited the United States

singing in <Don Giovanni' and other grand
operas.

Tiffany, Charles Comfort, American Prot-
estant Episcopal clergyman : b. Baltimore 1829.

He was educated at Dickinson College, Andover
Theological Seminary, and the universities of

Halle, Heidelberg, and Berlin, and took orders
in the Episcopal Church in 1866. He was rec-

tor of the Church of the Atonement, New
York, 1874-80, and of Zion Church there t88o-
90. Since 1893 he has been archdeacon of New
York. He has published 'Expression in Church
Architecture'; 'Modern Atheism*; 'History
of the Protestant Episcopal Church' (1895) ;

'The Prayer Book and the Christian Life'

(1897).

Tiffany, Charles Lewis, American manu-
facturer: b. Killingly, Conn., 15 Feb. 1812; d.

New York 18 Feb. 1902. In 1837 he began his

business career in New York, where in part-

nership with John B. Young he opened
a stationer's store, to which was added Chinese
and Japanese works of art, and later, French
jewelry. In 1848 the firm of Tiffany & Co.
began to deal exclusively in jewels, bronzes, and
other articles of virtu, and to manufacture gold
and silver ware. He was known as the chief

diamond merchant in the United States, and
established branch houses, also well known, in

London and Paris. He was a liberal patron
of the fine arts.

Tiffany. Francis, American Unitarian cler-
gyman and author: b. Baltimore 16 Feb. 1827.

He was graduated from Harvard in 1847, and
after study at the Harvard Divinity School was
ordained to the ministry in 1852. He held
Unitarian pastorates at Springfield, Mass., 1852-

62, and West Newton, Mass., 1865-82, and was
at one period professor of English at Antioch
College, Yellow Springs, Ohio. He has traveled

widely and published 'Life of Dorothea Lynde
Dix' (1890); 'Bird Bolts'; 'Life of Charles
F. Barnard' (1895) ; 'This Goodly Frame, the

Earth,' a volume of Oriental travel (1895).

Tiffany, Louis Comfort, American artist:

b. New York 18 Feb. 1848. He studied
his profession in New York and Paris, where
he developed remarkable skill as a colorist and
designer of decorative forms. He has become
famous by his use of the Tiffany fabrile glass,

which has revolutionized the art of making
stained glass or colored windows. His work
has been widely recognized in Europe and he
has had a profound influence on the cliaracter

of modern church and domestic decorative art

through his position as president of '.he Tif-
fany Glass and Decorating Company.

Tiffanyite, a bluish-white hydrocarbon en-
closed in certain Brazilian diamonds and sup-
posed to be the cause of their phosphorescence.

Tiffin, Edward, American physician,
preacher, and politician: b. Carlisle, England, 19
Jtuie 1776; d. Chillicothe, Ohio, 9 Aug. 1829.

About 1786 he went to Charlestown, Va., and
Vol. 15—16

in 1789 was graduated in medicine at the Uni-
versity of Pennsylvania. Three years later he
became a local preacher in the Methodist
Church, likewise studying law and continuing
the practice of medicine. About 1797 he re-

moved to Chillicothe, in what was then the
Northwest Territory, was elected to the Terri-
torial legislature, and in 1799 was speaker. He
was chosen president of the convention which
framed the State constitution (1802), and be-
came first governor (1803-7) of Ohio. The
town of Tiffin in that State was named for him.
He arrested the Burr-Blennerhassett expedition
in 180S (see Blennerh.assett, Harmaj^ ; Burr,
Aaron). He was a United States senator in

1807-9, resignmg in the latter year to assume
the speakership of the Ohio legislature. He
was the first commissioner of the General Land
Ofiice (1812), and at the burning of the Na-
tional Capitol by the British in 1814 saved the

papers from destruction. In 1815 he was made
surveyor-general of the Northwest Territory,
and continued in that office almost until the
end of his life.

Tiffin, Ohio, city, county-seat of Seneca
County ; on the Sandusky River, and on the
Baltimore & O., the Pennsylvania, and the
Cleveland, C, C. & St. L. R.R.'s ; about 80 miles
north by west of Columbus, the State capital,

and 40 miles southeast of Toledo. It was set-

tled in 1817 by Erastus Bowe, and incorporated
in 1835. In 1836 it was chartered as a city.

It is the commercial and industrial centre for

a large portion of the county, in which are
many fine farms. In the vicinity of Tiflin are
deposits of clay and glass-sand. The chief

manufacturing establishments of the city are
machine shops, glass works, potteries, wagon
and carriage works, strawboard works, woolen
mills, breweries, shoe factories, iron works,
planing mills, emery-wheel works, flour mills,

and furniture factory. There are about 5,000

(1904) employees in the manufactories. The
principal public buildings are the county court-
house, the municipal buildings, the churches,
and schools. There are 16 churches, represent-
ing 10 denominations, and Saint Francis Hospi-
tal and Home. The educational institutions

are Heidelberg University (Reformed), opened
in 1850 (nearly 400 students in 1904), Ursuline
College, public and parish schools, and two li-

braries. The four banks have a combined capi-
tal of $500,000 ; the annual business, done
through the banks, amounts to over $3,000,000.
The government is administered under a board
of public safety, board of public service, and
council of seven members elected by wards and
at large. Pop. (1890) 10,801; (1900) 10,989.

Editor 'Advertiser?

Tiflis, tifles', Russia, the capital of the
government of Tiflis in the general government
of Caucasia (see Transcaucasia), situated at
the southern base of the Caucasus about mid-
way between the Black and Caspian seas. It is

picturesquely built on terraces rising from the
valley of the Kur, and surrounded by orchards
and vineyards. Some walls and towers of the
old fortifications remain, and there are several
parks and a botanical garden. Among the nu-
merous churches the most interesting is the
cathedral of Zion, dating in part from the 5th
century. Other notable buildings are the palace
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of the governor-general, the Caucasian museum,

and a new theatre. The educational institu-

tions include nearly a dozen high schools be-

sides numerous technical schools, one of the

foremost of which is the recently established

and finely equipped school of commerce. The
chief industries are the manufacture of leather

and tobacco. There is also a cotton-mill, and

several breweries and distilleries. Commerce
has declined somewhat, though the city is con-

nected by rail with both the Black and the

Caspian Sea. Pop. (1897) 160,645.

Tiger, the largest and most admirable of

the cats (Fclis tigris). In size and power it

surpasses the lion, as it does in beauty, and ex-

presses the highest type of feline structure (see

Felid.e). The ground color of the body is a

bright tawny yellow, bearing black stripes run-

ning at right angles with the general axis of the

body and limbs. The under parts and inner

aspect of the limbs are white, as also are the

throat and chest. On these white parts the

stripes are lighter, and gradually merge into

the white color. The tail is not tufted at its

extremity, and is usually of lighter hue than

the body, with -dark rings. White or albino

varieties of the tiger have been found, as also

black ones. The maximum length, including

the tail, is about 11 feet, and the largest weight

about 500 pounds. The tiger attains its full

development in India, the Bengal variety being

the largest and most typical ; but it also occurs

in southern Siberia, Turkestan, Persia, Java,

Sumatra, China, and Japan, encountering a

range of climate from tropical to sub-arctic con-

ditions. In habits these animals are far rnore

active and agile than the lion, and exhibit a

large amount of fierce cunning. They generally

select the neighborhood of water-courses as

their habitat, and spring upon the animals that

approach to drink, then drag them to a more
retired spot to be devoured. The march of the

animal through the thick brushwood of the

jungles in which it lives is noiseless and
stealthy, and it appears rather to avoid than to

court danger, although, when brought to bay,

no animal presents a fiercer front than the tiger.

Where deer, antelopes, and wild hogs are abun-

dant, domestic animals are comparatively safe,

but otherwise the tiger is ready enough to prey

on the latter. When pressed by hunger or en-

feebled by age and incapable of dealing with

larger prey, like buffalos, the tiger prowls

around villages, and, having once tasted human
flesh, becomes a confirmed cattle-lifter and
man-eater, sometimes causing the temporary
abandonment of a large district by the terror-

stricken inhabitants ; and in several historic in-

stances districts of country in southern India,

Indo-China, and the adjacent islands, have been

deserted permanently because so infested with

tigers harbored by neighboring swamps
_
and

jungles. The number of persons killed by tigers

each year in India averages about 930, mostly

in Bengal, Madras, Central Provinces, Assam,

and Burma. About 32,000 Tiead of cattle are

also killed annually in India by tigers.

The natives destroy tigers by traps, pitfalls,

spring-guns, and poisoned arrows, but the ortho-

dox method of keeping down their numbers as

pursued by Europeans is to employ natives to

beat the bush while the game, when started,

is shot by the sportsmen seated on elephants.

The sport is exciting, but dangerous; for a

wounded tiger has been known to spring on an

elephant and to inflict serious wounds on the

driver and occupants of the howdah, before it

could be despatched. A safer and more com-
mon method is to tether a live goat, or other-

wise set a bait in a place where a tiger may be

expected, then erect a platform on poles or in

a tree near by, and await the animal's approach

on a night when moon or stars shed light

enough to enable the watcher to shoot his prey.

These great cats have always been kept in

captivity by Oriental rulers, and now and then

have been completely tamed. They have been

a feature of every menagerie and animal

trainer's show since such collections began to

be formed, and as they readily breed in cap-

tivity the supply will easily be maintained. Con-
sult Blanford, 'Mammals of India' (London,

1888), and books on sport and travel in India

and the East Indies.

Tiger-beetle, a beetle of
_
the family

Cicindelida, in which the head is wider than

the thorax, and the terminal hook of the maxil-

lary jaws is jointed at its base. This insect is

swift and active, and preys upon other insects.

Tiger-cat, a name of not very definite sig-

nification, sometimes given to some of those

animals of the family Felida: which are of mid-

dling size, and somewhat resemble the tiger in

their form or markings, such as the chati, mar-

gay, serval, etc. (q.v.). In America the

ocelot (q.v.) is most often meant. The mar-

bled tiger-cat is a small beautifully variegated

species (Fclis marmorata) of the eastern Hima-
layan region.

Tiger-eye, a semi-precious, chatoyant
stone, of bine, yellow, or brown color, which
exhibits a charming change of colors when re-

volved. It is a silicious pseudomorph after

crocidolite. The original mineral is changed

by infiltration of silica and when accompanied

by the oxidation of its iron its blue color is

altered to yellow or brown. It is extensively

cut into watch charms, cuff buttons, and many
fancy articles which are largely sold at many
tourist resorts, often, though fraudulently, as

of local origin, the mineral being found only in

Griqualand, South Africa. See Crocidolite.

Tiger-flower, a Mexican plant (Tigndia pa-

vonia) of the iris family, frequently cultivated

for the brilliance and oddity of its flowers.

These are solitary, terminal, and cup-shaped, in

the centre, but have a widespreading limb,

formed by three obovate clawed segments of

the perianth, which are the largest, and are

brilliant red at tlie outer edge, shading to "'el-

low, spotted with reds and purples at the base.

The three inner segments are fiddle-shaped.

The flowers are fugacious, lasting only a day,

but there is a long succession of them. There

are many varieties of these Tigridias, in which
the hues of the corollas range through va-

rious shades of yellow to white. The stem is

about a foot high, slightly zigzag and branched

;

and it bears a few alternate distant leaves, the

greater number of the leaves being radical and

sword-shaped. The tunicated corms need to be

lifted into a dry place out of reach of frost

during the winter, as they are not hardy in

the northern United States. Tigridias are

propagated by seeds or offsets. There are other
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species of the genus, which are not so hand-

some or conspicuous as T. pavonia; some of

them have bluish flowers.

Tiger Lake. See Nahuel-Huapi.

Tiger Lily. See Lily.

Tiger-moth, one of the large moths of the

genus Arctia, the caterpillars of which are

known as "woolly bears'' (q.v.).

Tiger or Zebra Shark, a shark (Stcgostoma

tii^iiiiuin) common in the Indian Ocean. Ihe
full-grown fish, from lo to 15 feet long, fre-

quent the open sea. The color is a yellowish-

brown, with black or dark-brown transverse

bands or spots.

Tiger-snake, a large blackish, yellow
marked elapine poisonous serpent (Notccliis

scutulus), widely disseminated in Australia and
Tasmania, and very numerous.

Tighe, ti, Mary Blackford, Irish poet: b.

Dublin 1773; d. Woodstock County, Kilkenny,

24 March 1810. She was married to her cousin,

Henry Tighe, in 1793. Though her poem,
' Psyche, or the Legend of Love,* was privately

printed (1805), it was only after her death

that her complete writings were publi.shcd. The
first edition was in 181 1, and they have been
several times reprinted. The 'Psyche' is writ-

ten in the Spenserian stanza, and is founded
on the story of Cupid and Psyche as narrated

. in 'The Golden Ass' of Apuleius. Her other

poems are chiefly of a religious cast. It is

probably as the subject of Moore's lyric, "I saw
thy form in youthful pride," and of Mrs. He-
mans' 'Grave of a Poetess,' that Mrs. Tighe
will be longest remembered.

Tigranes (t?g-ra'nez) I., king of Armenia,
96 to 55 A.T>. A descendant of Arta.xias, the

founder of the Armenian kingdom, he brought
under his rule large accessions of territory in

Syria and Mesopotamia, and in 83 B.C. had ac-

quired most of the provinces of Syria from the

Euphrates to the sea. By his marriage with
the daughter of Jilithridates, king of Pontus, he
formed an alliance with that monarch disas-

trous to the smaller kingdoms of Asia Minor.
With the aid of Mithridates, he invaded Cappa-
docia in 68 and completely subjugated its in-

habitants, 300,000 of whom he conveyed as

prisoners of war to his new capital, Tigrano-
ccrta. These possessions were wrested from
him by the Roman general Lucullus, but were
nearly all recovered by Tigranes, only to be lost

again to Pompey in 66. In the final defeat of
Tigranes, Pompey was aided by the rebel son
of the Armenian king, who claimed the prov-
inces of Gordyene and Sophene for himself.

Tigranes was able to retain only Armenia
proper, for which he was obliged to pay Pom-
pey an enormous sum, and to subsidize the
entire Roman troops under him. Tigranes was
succeeded by his second son, Artavastes.

Tigris, ti'gris, Asia, an important river

which rises near the Euphrates (q.v.) from
two sources. The western and chief branch
rises near Kliarput, and under the name of
Dejleh or Shatt, flows southeast. After passing
Diarbekir it receives the eastern branch, flows
past Mosul and Bagdad, and joins the Eu-
phrates at Kurna ; together they form the Shat-
cl-Arab, and thus enter the Persian Gulf. The
stream waters the ancient Nineveh, and sepa-

rates Assyria from Mesopotamia, on its way to

Bagdad. It is only navigable for small boats
and its entire length is 1,150 miles. Keleks,

or large rafts, supported by inflated skins, are
much in use for the transportation of freight.

The chief tributaries are the Greater and Lesser
Zab and the Diyala. The Biblical name of the

river is Hiddekcl.

Til'den, Douglas, American sculptor: b.

Chico, Butte County, Cal., i May i860. He
lost his hearing in early life and was grad-
uated from the State Institution for the Deaf in

Berkeley, Cal. (1879). Taking up the study

of sculpture in 1893 he was appointed a member
of the jury on sculpture at the World's Colum-
bian E.xposition in Chicago. Pie was elected a

member of the National Sculpture Society, the

New York Art Club, the San Francisco Art
Association, etc.. and professor of sculpture at

the Mark Hopkins Art Institute. His works
include 'Base-Ball Player' ; 'Tired Boxer' ;

'Indian Bear Hunt'; 'Football Players' ; etc.

Tilden, Samuel Jones, American lawyer
and statesman : b. New Lebanon, N. Y., 9 Feb.

1S14; d. Greystone on the Hudson, near Yon-
kers, N. Y., 4 Aug. 1886. He was educated at

Yale and at New York University, being grad-

uated from the latter in 1837. He then studied

law and was admitted to the bar in 1841. He
attained the first rank in his profession, being
particularly successful in reorganizing corpora-
tions involved in litigation, and amassing one
of the largest fortunes ever gained in the prac-

tice of law. While a student in college, he had
taken an active part in politics, writing and
speaking in favor of Martin Van Buren's policy;

in 1845 was elected to the New York State leg-

islature and was a member of a special com-
mittee to consider the settlement of anti-rent

troubles, his report on the subject forming the

basis of subsequent legislation. In 1846 he was
a member of the State constitutional conven-
tion, and in 1848 was one of the delegates of

the Free Soil faction of the Democratic party
to the National Convention, but his political

activity then slackened until after the Civil War.
During the war, however, he was several times
consulted by President Lincoln ; he believed that

the war, once begun, must be carried through
by the Federal government, but opposed some
acts of the administration as unconstitutional.

In 1866 he was made chairman of the Demo-
cratic State committee, and in 1867 was a mem-
ber of the State constitutional convention. As
chairman of the State committee he took a
leading part in the overthrow of the Tweed
Ring, opposing their delegates in the State con-
ventions, and being active in collecting evidence
against their leaders and bringing them to pros-

ecution ; in 1872, having been elected to the

State legislature, be was the leader in the im-
peachment of two of the Tweed judges. (See
Ta.mm.\ny Society; Tweed, W. M.) In 1873
he resigned as chairman of the State commit-
tee; but in 1S74 was nominated and elected
governor of New York. His administration

was notable for his successful exposure of the
"canal ring," an association made up of persons
who obtained contracts for canal work which
they never fulfilled, but for which they were
paid, and their political supporters. Gov. Til-

den employed a skilled engineer to examine their
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work, and then surprised the legislature by a
wholly unexpected special message setting forth

in detail the fraudulent methods of the "ring*
This served as a direct appeal to the people;

and so aroused public opinion that the legis-

lature was forced to authorize the governor to

appoint a canal commission. The reports of
this commission resulted in a marked diminu-
tion in the appropriation for canals and the

indictment of several officials for defrauding
the State. In 1S76 Tilden was the Democratic
nominee for President of the United States,

and received the largest popular vote, but lacked
one electoral vote necessary for his election. As
the electoral votes from several States were
contested on account of alleged fraud, the mat-
ter was referred to a special Electoral Commis-
sion, which decided in favor of the Republican
candidate, Rutherford B. Hayes. (See Elec-
toral Commission.) Popular excitement had
run high, and many Democrats still claimed
Tilden's election, but he urged his supporters
quietly to accept the decision of the commis-
sion. In 1880 and 1884, his party again wished
to nominate him for the Presidency, but each
time he declined the nomination. He bequeathed
the most of his fortune to establish a public

library in New York; but the will was
contested by the heirs, and only a part of the
bequest came into the city's possession. (See
Tilden Foundation.) Consult: Cook, 'Life
of Samuel J. Tilden' ; Bigelow, 'Life of Sam-
uel J. Tilden' ; and his collected 'Writings,'

edited by Bigelovif.

Tilden Foundation, The, one of the inte-

gral components of the New York Public Li-

brary Fund. By the will of Samuel J. Tilden
(q.v.) the bulk of his property was left for the
establishment of the Tilden Trust, to found a
free public library and reading room in New
York. This will was contested in a long
suit in the courts and was broken in 1891, the
property being decreed to the heirs. Mrs. Wil-
liam B. Hazard, one of the latter, was entitled

by this decision to half of the estate, but she
relinquished about $j,ooo.ooo of her portion in

order that Tilden's wishes might be carried out
to some extent. In 1895 an afrreement was
reached whereby the trustees of the Tilden
Trust Fund, the Astor Library, and the Lenox
Library agreed to unite their properties, form-
ing a single "New York Public Library— Astor,
Lenox, and Tilden Foundations." The city of
New York subsequently agreed to erect on the

site of the old reservoir, in Bryant Park, 40th
to 42d Streets on Fifth Avenue, a handsome
and spacious structure for these great libraries.

The work, now in course of construction, was
begun in June 1899. See also Libraries.

Tile'fish, a large oceanic fish (LophalatiUis
chamclconticcl's), allied to the cods, and be-
longing to the family Malacanlhidw, represented
by the blanquilla and otiier well-known food-
fishes of the Pacific coast. It weighs from 10

to 40 pounds, and is big-headed and brilliantly

colored, with a curious triangular fatty protu-
berance on the top of the head in advance of
the long low dorsal fin. Its flesh is excel-

lent, and it is caught in the same manner as are

cod. The curious story of this fish is thus
sketched by Lucas

:

""This fish, belonging to a tropical family

having its headquarters in the Gulf of Mexico,
was discovered in 1879 in moderately deep
water to the southward of Massachusetts and
on the edge of the Gulf Stream, where it was
taken in considerable numbers. In the spring of
1882 vessels arriving at New York reported
having passed through great numbers of dead
and dying fishes, the water being thickly dotted
with them for miles. From samples brought in,

it was found that the majority of these were
tilefish, while from the reports of various ves-
sels it was shown that the area covered by dead
fish amounted to somewhere between S.ooo and
7,500 square miles, and the total number of dead
was estimated at not far from a billion. This
enormous and widespread destruction is believed
to have been caused by an unwonted duration of

northerly and easterly winds, which drove the
cold arctic current inshore and southward, chill-

ing the warm belt in w'hich the tilefish resided
and killing all in that locality. It was thought
possible that the entire race might have been
destroyed, but, while none were taken for many
years, in 1899 and 1900 a number were caught,
showing that the species was beginning to re-

occupy the waters from which it had been driven
years before."

Consult: Lucas, <.\nimals of the Past' (New
York 1902) ; and 'Reports' and 'Bulletins' of

the LTnited States Fish Commission, especially

for 1884 and 1899.

Tiles dififer from bricks only in that they
are thinner and are usually made of finer ma-
terial. The line of distinction between the two
is not distinct and a large thick tile may be
considered a brick. While tiles are used in an
endless variety of ways by the artisans and ma-
sons of to-day, as regards their chief use they
may be considered as of three kinds: tiles for
draining; tiles for interiors, floors, and walls;
and tiles for roofing. Drainage tiles are com-
monly made of a coarse, rough clay, glazed on
inside or outside, or both, according to their

uses, and tubular or semi-tubular in shape, of

sizes ranging from a few inches to many feet

in diameter. Each tile has at one end an ex-
tended rim which overlaps the small end of the

tile next to it, thus forming a continuous pipe.

Roofing tiles take the form either of fiat shingle
or slate-like slabs or of pantiles. A section

through a pantile shows a horizontal-like

curve, one side of the tile being concave and
the other convex— the latter curve fitting over

the concave curve of the next tile, and so on.

In this manner there is no slam left open to

the weather. The same principle is often ap-

plied to the fiat tiles and to ridge tiles, which
bear on one edge a semicircular convex lip,

and on the other a concave one. Ridge tiles

are made in angles to fit and cap the ridge-pole

of a roof, to turn corners, and to ornament
projections. Roof tiles are glazed or dull, ac-

cording to the maker's fancy, and are used in

varieties of colors. Modern taste seems to pre-

fer either highly glazed saffron or terra-cotta

pantiles, or else dark, dull flat ones. But dur-
ing the Renaissance, and until recent years,

highly colored glazed roof tiles either in the

flat or corrugated style, were in large demand
throughout southern and central Europe. Fine

examples of decorative roofs are preserved from
the Middle Ages, a notable instance being the
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roof of St. Stephen's Cathedral in Vienna. Such
tiles are often enameled and are thus rendered
waterproof.

Interior tiles are made in great varieties of
shapes and sizes, colors and materials, ranging
from fine brick-clay tiles to those of enameled
and painted porcelain. They are used for pave-

ments, llooring, and revetments to walls. Old
houses in the south of Europe were commonly
paved with red brick-tiles baked hard and some-
times glazed. The method of decoration usu-
ally employed was to inlay clays of different

colors in the bodies of the tiles, producing de-

signs often of great beauty. Enameled tiles

were used in the 15th and i6th centuries for

the pavings of interiors of importance, such as

chapels, chambers of honor, etc. These thin,

enameled tiles broke easily and only a few ex-
amples are to-day preserved in the cathedrals
and castles of France and Italy. The use of
tiles for wall revetments and for dados was
not general during these periods but has grown
in recent years. Modern wall tiles are usually

painted or glazed and are of various fine clays,

not infrequently of porcelain. Large wall
spaces are covered with painted tiles in pictorial

or decorative composition, the work of Theo-
dore Deck affording some fine examples. Tiles

with slightly raised figures are also used, the
style having been borrowed from the Persians
who are masters of their manufacture. A re-

cent effective use of colored clay tiles may be
seen in the underground railway stations in

New York, where especially pleasing effects

have been inexpensively produced by the ju-

dicious selection and blending of colors. Mod-
ern usage does not follow the example of
the Middle Ages in the employment of carved
and leaded marble tiles. In these latter the
variously shaped slabs of stone were incised

with intricate and elaborate designs and the in-

cisions filled with lead or colored compositions
and sometimes with fine mosaic work.

Consult W. A. Church, 'Patterns of Inlaid
Tiles,* etc. (1845); H. Herdtle, <VorIagen fiir

das polychrome Dachornament* (1885) ; Owen
Jones, 'Designs in Mosaic and Tessellated Pave-
ments,* etc. (1842) ; Henri Monceaux, 'Les
carrelages histories du moyen-age et de la renais-
sance,* etc. (1887) ; Henry Wallis, 'Italian

Ceramic Art,' etc. (1902) ; and the papers of
H. R. Ricardo on 'Architect's Use of Enameled
Tiles' (in 'The Architectural Review' for 1902,
Vol. XL).

Tilghman, til'man, Mathew, American
patriot: b. Queen Anne's County, Md., 17 Feb.
1718; d. Tallxjt County, Md., 4 May 1790. He
was a member of the Maryland assembly in

1 751, and as a magistrate and prominent mem-
ber of Talbot County was a member of the
committee which drew up the Maryland protest
to the Stamp Act. In 1774 he was made presi-
dent of the Provincial Congress or Convention
which controlled the affairs of the colony until

its statehood, and in 1777 represented Talbot
County in the Provincial Senate. He was a
delegate to the Continental Congress 1775-7,
and was throughout the entire pre-Revolutionary
period a staunch defender of the cause of inde-
pendence and an able advocate of civil rights.

Tilghman, Tench, American soldier,
nephew of M. Tilghman (q.v.) : b. Talbot

County, Md., 25 Dec. 1744; d. Baltimore, Md.,
18 April 1786. His career as a merchant in
Philadelphia was interrupted by the Revolu-
tion. He joined the Continental army at tlie

outbreak of the war, and was one of the offi-

cers sent to confer with the Six Nations. In
1776 he \vas appointed aide-de-camp to Wash-
ington, in which position he continued to the
close of the war, and in this capacity was en-
trusted with the bearing of the surrender of
Cornwallis to Congress on 19 Oct. 1777. The
war being ended, he settled in Baltimore, where
he again took up a mercantile life.

Tilia'ceae, an order of trees, the lindens,
with some shrubs and a few herbs, mostly in-

digenous to the tropics, especially in South
America and Asia. A few are natives of the
north temperate zone. The chief genus is Tilia,

characterized by alternate, simple leaves; soli-

tary or variously grouped axillary flowers with
four or five sepals and petals, numerous stamens
with two-celled anthers ; and several-celled cap-
sules or drupes. One of the most striking pe-
culianties of the order is the abundance of mu-
cilaginous substances in various parts of the
plants, particularly in the young twigs, inner
bark, and buds. On this account several spe-
cies are valued for stock-food. Many of the
species are noted for their tough fibrous bast,
often used for making cordage, bagging, and
even fine fabrics, as in the case of jute. Some
species furnish edible fruits, for instance,
Grncia dcnticulata, which yields large quanti-
ties of acid drupes about half an inch in di-

ameter. The linden and the basswood are par-
ticularly useful trees in the cool temperate zone,
where they are employed for timber, street and
park planting, and as forage for bees, their
abundant nectar furnishing one of the finest
grades of honey. See Linden; Corchorus;
Fibre; Jute; Lime; Tritoma.

Till, a heterogeneous mixture of clay,
boulders, sand, gravel, and rock flour, blue
when fresh, but ochre-colored when oxidized
under the atmosphere, and covering generally
the surface of the rocks in the glaciated region.
It represents the ground moraine of the great
Pleistocene ice sheet, which finally slid over it

and compacted it more or less firmly. It some-
times rises locally in coinpressed dome-shaped
eminences known as drumlins. See Glaci.\l
Period.

Tillage. See Agriculture.

Til'lett, Wilbur Fisk, American Methodist
theologian : b. Henderson, N. C, 25 Aug. 1854.
He was graduated from Randolph-Macon Col-
lege in 1877 and from Princeton Theological
Seminary in 1880. He held a pastorate at Dan-
ville, Va,, 1880-2, and has been professor of
systematic theology at Vanderbilt University
since 1884 and vice-chancellor there from 1886.
He has published 'Hymn Studies' (1889) ;

'Discussions in Theology' (1890) ; 'Personal
Salvation' (1902) ; 'The Doctrines of Metho-
dism' (1903).

Tilleulenspiegel, tT!'oi"len-spe-gel, a series
of stories collected and first published in Low
Dutch, in the year 1483. The hero of them,
whose first name was Till or Thyl, was a
traveling buffoon, who. besides presenting farces
and the like, was a practical joker. The name
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of Eulenspiegel probably comes from a picture

or coat of arms which he left after perpetrat-

ing a joke, which consisted of an owl (Eule)
and a mirror (Spiegel), and which is to-day
shown, on what is said to be his gravestone,

in Luneburg. These stories have been trans-

lated into all the European languages. Consult
Simrock, <Ein kurzweilig Lesen von Till Eulen-
spiegel nach den iiltesten Quellen' (1878).

Till'man, Benjamin Ryan, American politi-

cian: b. Edgetield County, S. C, n Aug. 1847.

He was educated at Bethany Academy, but
studies were interrupted by the Civil War, in

which he took part as a Confederate officer

until a serious illness compelled his retirement.

At the close of the war he rose to prominence
in the political activities of his State, and dur-
ing the years of reconstruction was actively in-

terested in its educational advancement. He en-

listed the agricultural interests, and in 1890 and
again in 1892, being supported by the "Farmers'
Alliance," he was elected governor of South
Carolina. In 189S, again in 1901, he was elected

to the United States Senate. In March 1902
Senator Tillman assaulted his colleague. Sena-
tor ]\IcLaurin, in the Senate chamber, for which
act he was censured and suspended.

Tillman, Samuel Escue, American soldier
and author : b. near Shelbyville, Tenn., 2 Oct.

1847. He was graduated from West Point in

1869, and assigned to frontier duty. In the fol-

lowing year he was called to West Point as
assistant professor of chemistry, and was later

appointed professor of mineralogy and geology.

He continued to teach in the Military Academy
for many years. In 1874-5 he served as a mem-
ber of the United States expedition to Tasmania
to witness the transit of Venus. He is the
author of 'Essential Principles of Chemistry*
(1884); "Elementary Mineralogy* (1894); 'Im-
portant Minerals and Rocks' (1900) ; and other
text-books.

Tillodon'tia, a group of extinct mammals,
chiefl}' of the North American Eocene rocks.

They were large plantigrade, five-toed land ani-

mals, whose skeleton presents characters inter-

mediate between those of Carnh'ora and Rodcn-
tia. The brain is small and slightly furrowed.
The dentition was complete, and marked by
large, rodent-like incisors. A prominent genus
was Tillotherium.

Tillotson, til'ot-son, John, English prelate,
archbishop of Canterbury: b. Halifax 1630; d.

1694. His father, a strict Calvinist, brought
up his son in the same principles. He was
graduated at Cambridge and elected a fellow of
Clare Hall in 1651. In 1666 he was made king's

chaplain, and presented to a prebend of Can-
terbury. When Charles II., in 1672. issued a
declaration for liberty of conscience, for the pur-
pose of favoring the Roman Catholics, he
preached strongly against it, but was, neverthe-
less, advanced to the deanery of Canterbury, and
three years after (1675) presented to a prebend
in Saint Paul's. On the accomplishment of
Hie revolution he was taken into favor by King
William, and in 1689 he was appointed dean of
Saint Paul's. On the suspension of Archbishop
Sancroft as a nonjuror he was appointed to ex-
ercise the archiepiscopal jurisdiction, and in

1691 accepted the archbishopric itself. He had
previously formed an abortive scheme for the

comprehension of the Presbyterians within the
Church, and had also failed in another design
for forming a new book of homilies. When,
therefore, he accepted the primacy, a large party
assailed him with great animosity. He bore
these attacks in silence, and even prevented some
prosecutions for libel against him, directed by
the crown. He was also charged with Socinian-
ism ; in answer to which he republished four of
his sermons on the 'Incarnation and Divinity
of Our Saviour.' The only class to whom he
did not show a mild and tolerant spirit was
the Roman Catholics, toward whom he had a
strong aversion. Tillotson's sermons were for
half a century the most popular of that class
of compositions in the English language, but
have since fallen into neglect and even dises-

teem. In other respects than that of style they
are generally commended for benignity of spirit

rather than depth or richness of thought.

Tilly, til'i (Fr. te-ye) Johann Tserklaes,
Count of. Bavarian commander : b. Castle Tilly,

near Gembloux, Belgium, February 1559; d.

Ingolstadt, Bavaria, 30 April 1632. At first a
soldier of fortune in the service of Spain, and
later in that of Austria, he attached himself
permanently to the Bavarian army, and under
the banner of its king, the head of the Catholic
League, entered upon the Thirty Years' war.
His first signal victory was that of White Moun-
tain, 6 Nov. 1620, when he defeated the Protes-
tants in Bohemia. In 1622 he compelled Chris-
tian of Denmark, who had joined the Protestant
forces in Saxony, to retire into his own domain.
In 1630 he was made commander of the Im-
perial army and in 1631 won the famous battle
of Magdeburg against Gustavus Augustus of
Sweden and the Saxon Protestants. In the
following September the Bavarian troops were,
however, completely routed by the Swedes at

Breitenfeld, and in the engagement upon the
river Lech, Tilly, who had been victorious in

36 battles in the religious wars of Germany, was
mortally wounded.

Til'sit, Germany, a town in East Prussia,
at the confluence of the Memel or Niemen, and
the Tilse, 65 miles northeast of Konigsberg.
Its principal buildings are the gymnasium, real-

school, churches, theatre, barracks, castle ruins,

and benevolent institutions. The chief manu-
factures are iron castings, machinery, paper,
soap, glass, oils, snulif, chemicals, cloth, cheese,
and leather. The eel and salmon fisheries are
important, as well as the large stock-markets.
At Tilsit the famous peace, ending the Russian-
French-Prussian war was concluded (1807), by
various concessions, changes of territorial gov-
ernment. Napoleon largely dictating the terms.
Among other conditions Russia agreed to make
peace with the Porte, by Napoleon's mediation,
and his brothers were made respectively kings
of Westphalia, Naples, and Holland.

Til'ton, Theodore, American journalist: b.
New York 2 Oct. 1S35. He was graduated from
the College of the City of New York in 1855
and began his career as a journalist on the New
York 'Observer.' In 1856 he became attached
to the editorial staff of the 'Independent.' and
in 1863 became its editor-in-chief. In 1871 he
became an editor of the Brooklyn 'Union,' but
shortly after established a weekly periodical he
called the 'Golden Age,' but which he discon-
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tinned in 1874. In 1874 he caused great con-
sternation in Plymouth Church, Brooklyn, and
a sensation throughout the country, by accusing
the Rev. Henry Ward Beeclicr of criminal in-

timacy with his wife. The trial, which resulted

in the disagreement of the jury, covered a pe-

riod of six months. Since 1883 he has lived

abroad. He is the author of several volumes of

verse, 'The Sexton's Tale and Other Poems'
(1867); 'Suabian Stories' (1882); <Thou and
I' (1880); etc.; a novel, entitled 'Tempest-
I'ossed' {.1873) ; and other works.

Timber Lands, United States. The great-
est of the white pine timber belts once covered
the northerly half of each of the States of
Michigan, Wisconsin and Minnesota, ending
at the margin of the Red River Valley, in

the northwestern part of the latter State.

This timber consisted mainly of white pine
interspersed more or less with Norway pine,

and in Wisconsin, in particular, mi.xed with
quite extensive amounts of hardwood timber.
There was also a large belt of hardwood run-
ning along the south of this in Michigan and
Wisconsin, with quite an extensive tract in

Minnesota. The white pine is the most valu-
able of all timber for lumber purposes, ex-
cepting the sugar and white pine of Cali-
fornia and southern Oregon. Being the most
elastic, soft, smooth, and permanent in hold-
ing its shape, places it in the first rank as
inside finishing, and in the manufacture of
doors, which constitutes one of the largest
factors in the construction of buildings. The
Norway pine is strong, elastic, and not liable

to warp, close grained and harder, but does
not splinter. It is useful for flooring, dimen-
sion timber, and common boards, and some-
what in use for inside finish.

Lumbering began in jNIichigan about 1856
on a small, unprolitable scale. In the course
of a few years it was started in the lower
part of the Wisconsin pineries, and in about
1850 in Minnesota. During these earlier

years the lumber trade was very unsatisfac-
tory, as the early settlers possessed but small
means to use in the purchase of pine lum-
ber. Instead they used hardwoods that were
so extensively spread over Ohio, Indiana,
Illinois, and Michigan, and to some extent in

Wisconsin and Minnesota. After the close
of the war, the railways opened up the trade
of the extensive prairies of Illinois and Iowa,
and later reached out into Kansas, Nebraska,
and the Dakotas. Immense quantities of
logs and lumber also reached the markets
by way of the great river highways. This
made the manufacture of white pine profit-

able, and the production reached enormous
proportions from 1870 to the end of the cen-
tury. Within recent years, this output has
been decreasing, particularly in Michigan, as
the forests have been exhausted by the enor-
mous drain made upon them. There has
been taken from the State of Michigan prob-
ably 135 billions, largely white pine. That
from Wisconsin will probably reach the
amount of 85 billions; from Minnesota, 45
billions. This would make a continuous train
of cars of lumber in the usual sized carloads
of the present time, reaching around the
world more than five times. The vast hard-
wood belt which covered the great portion of

the country between the Mississippi River
and the Atlantic Ocean, excepting the north-
erly two thirds part of Illinois, has been cut
away and in large part burned in log heaps
as an incumbrance to the earth, to be de-
stroyed in order to reach the soil. Some of
the best portions of the most suitable trees
were cut into logs and sawed into lumber in

the numberless .small saw-mills which were
located thickly through the entire hardwood
belt. Large portions of the timber were cut
into logs to be split into rails for fences,
which constituted the universal method of en-
closing the fields, and for which purpose an
enormous quantity of timber was used. The
farm houses, and most of those in the vil-

lages, together with the barns, stables, and
other buildings, were constructed of logs
notched together, one on top of the other,
with the openings sawed out. This hard-
wood was cut away as rapidly as could be
done, and the whole of this vast forest has
been swept aw-ay excepting only small
patches here and there, left as wood lots for
home use. The increasing demand for lum-
ber reached in the last census year, 1900, the
enormous proportions of 350 feet of pine and
other coniferous woods and 100 feet of hard-
wood, making 450 feet per capita of the in-

habitants, as against 80 feet per capita in
Europe. The pine timber has been removed
more rapidly than it could otherwise have
been, were it not that the county officers

sought by excessive taxation to gather larger
revenues from the timber while it was being
cut and in this hastened the destruction of
the forests. These people, in addition to
their desire to profit by such tax payments
personally, felt that when the timber was
cut, the land would still be of value for farm-
ing purposes, although not as good soil as
the hardwood lands. Yet a considerable part
of it will come under cultivation in the course
of time, and is now to some extent being set-
tled up. The lack of wisdom on the part of
the State and county authorities in this re-
spect is very apparent now, as the public
interests have not been as well conserved
as they would have been under a more con-
siderate policy. These forests now, except-
ing some portion remaining in Minnesota, a
small amount in Wisconsin and a remnant in

the northwestern part of Michigan, arc nearly
exhausted, and the remainder will be cut
within a comparatively few years. The mar-
ket formerly supplied from this timber must
now obtain its stock from the southern tim-
ber belt, from Canada and the Pacific coast.
In the comparatively near future the lumber
consumption per capita must be decreased
or the available supply will be consumed
within the next 30 years.

_
The result would

be a lumber famine^ and in consequence, an
excessive cost in building homes, and for all

uses for which lumber is essential or very
desirable.

Moving westward, the next source of
supply is_ a comparatively small amount
of pine timber in Montana and a larger
one in Idaho, growing on the side slopes
of the Rocky Mountains. That in Mon-
tana is mostly a common variety of yel-
low pine, useful and valuable for com-
mon purposes and for use in the mines
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and t'or railroad building. As a factor

in supplying the great agricultural regions it

is not of much importance. In Idaho, the

quite large belt of what is known as white
pine, which reaches a stand of probably 40
billions of timber, of which probably 30 bil-

lions may be available for shipment into the

agricultural regions, will aid in furnishing a

supply for the Missouri Valley, and to some
extent for shipment of upper grades into the

Mississippi Valley. This timber does not
produce a very large percentage of upper
grades, but yet is quite available for door
stock, where short lengths can be used, and
for many purposes where white pine is the

most desirable. Going westward into the

State of Washington, the timber consists

largely of the Douglas fir, one of the most
valuable woods for construction, being large,

long, straight-grained, very sound, capable of

bearing a larger load than any other of the
coniferous woods. It grows in dense tracts

along the mountains, valleys, slopes, and over
the rough mountains up to an altitude of
over 6,000 feet. The amount on the ground is

greater than that of any other timber on the
coast, excepting the great redwoods along
the California coast. Its thickest growth
exceeds that of the enormous stock of timber
on the heaviest growth of the sugar and yel-

low pine of California, but is fully equaled
by the growths of the same timber in the
State of Oregon where it attains perhaps
eaual or greater perfection than in Washing-
ton. There is also mixed with this in places
fine growths of large cedars, which also grow
more or less scatteringly through the fir

belts. The larch is also found in places, but
not in extensive quantities compared to
the fir.

Between Puget Sound and the ocean there
is a large area covered to a considerable ex-
tent with a fine growth of spruce timber,
together with fir. Hardwoods are scarcely in

evidence in this State. Fir is most valu-
able for timber construction of all kinds—
posts, joists, beams, bridge timbers, etc. It

is valuable for flooring. It can be used,
though unsatisfactorily, as inside finish, and is

only to a very limited extent useful for doors
or sash. Lumbering operations began in this

timber to supply the outside market about
185s or i860. Within recent years the de-
velopments in the lumber and shingle trade
have been enormous. The cut reported by
the different mills for 1903 amounted to about
2 8-10 billions feet of all lumber,— fir, cedar,
spruce, larch, etc. If we take into account
the shingle cut of about 7;/^ billions and re-

duce it to board measure at the rate of ten
shingles to one foot of lumber, it equals 750
million feet. To this should be added some-
thing for lumber cut and not reported and
some logs and piling taken out of the State
on rafts, or on cars or vessels, the aggregate
making not less than 3,600 millions, or 3 6-10
billions. Being on Puget Sound and the
ocean front, the timber is available for ship-
ment to the countries on or beyond the
Pacific Ocean, and to some extent across the
Isthmus. At the same time, it furnishes an
enormous amount for the overland railways,
reaching into the valleys of the upper Mis-

souri and Mississippi and of the Red River
of the North and the plains of the Dakotas.

As this timber readily floats in the streams
and the logs can be carried to market in that

way, it furnishes an opportunity for small
milling plants that aid materially in over-
Stocking the lumber market whenever trade
is good and prices reach a profitable point.

This repeats the business experiences of the

older lumber States of overstocking the mar-
ket and causing a depression in price that

leaves no margin of profit. More than 300
shingle and lumber mills were built in this

State in igo2 and 1903. The standing timber
is estimated at over 200 billions, which at the

present rate of cutting, as measured by that

of 1903, namely, 3 6-10 billions feet, would con-
stitute a supply for 55 years. But the cut
will be greatly increased within the next few
years and this estimated time greatly reduced.
This State is quite subject to destructive

forest fires which in some seasons reach over
large areas and kill large numbers of trees,

in some places killing all of them, in others,

and in general, only scattering trees or
patches of timber, such seasons of extensive
fires making it necessary for the lumbermen
the following year or two to cut out the
available portions of the dead timber.

The timber of Oregon, like that of Wash-
ington, consists mainly of Douglas fir, with
a less amount of cedar, but in the southern
tier of counties, is some good sugar and yel-

low pine, and east of the Cascade Range, a
considerable amount of shorter growth, com-
moner grades of yellow pine. Lumbering in

this State has to depend upon railroad trans-
portation more than in Washington, as Puget
Sound and the many rivers in the latter State
furnish the transportation for logs and lum-
ber that must be done, in large part, by rail

in Oregon. There is probably fully as much
timber standing in this State as in Washing-
ton and nearly as much as in California. It

is somewhat more inaccessible, but will,

through development and the devices of
lumbermen, all be brought into market in

the course of years. The lumber cut in

Oregon during 1903 was of all kinds, and
including a comparatively small amount of

shingles and logs taken out of the State, about
800,000,000 feet board measure, being some-
thing less than the cut for 1902. The cut

may not be greatly increased for a consider-
able number of years, as there seems to be
no prospect of new trunk lines of railway
through the State in the near future, and the

only line traversing the great timber regions
will not furnish much increase in facilities for

transporting lumber to market. This timber
will probably be cut less rapidly than that of

Washingtoii, California, or Idaho.
The State of California contains two of

the largest and finest timber belts in the

world. The larger and more important of

the two includes the sugar pine, the largest

and most stately and magnificent of all

coniferous trees, and the almost equally mag-
nificent yellow pine or California white pine,

intermixed with red and white fir, spruce and
cedar. The second belt is the redwood for-

ests of the coast line. The first great timber
area extends from Tehachapi Pass, in the
southerly part of the State, northerly along
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the mountains, valleys, tables, and plains that

border the great San Joaquin and Sacra-

mento valleys on the east, and thence up to

the Oregon line on the north, a distance of

nearly 500 miles. It turns thence and ex-

tends around Mount Shasta, and southward
along the coast range of mountains that lies

west of the Sacramento Valley a distance of

150 miles fartlier. This pine is very similar

in quality to the original white pine of Michi-
gan, Wisconsin, and Minnesota, but is much
larger and longer and contains a much
greater percentage of clear or upper grade
lumber. The size of the sugar pine is, for

the matured trees, an average of about five

feet diameter at the butt, and eight 16-foot

logs in length. Some of the trees are 8 or
10 feet in diameter. Some of them will

measure as long as 12 or 13 logs; others
only of a short length of 6 or 7 logs. The
timber is very soft, fine-grained, elastic, and
is not liable to warp. The yellow pine,

so named from the color of its bark, is very
similar in quality to that of the sugar pine,

and is known in the trade as white pine. It

averages about four feet in diameter for the
matured trees and nearly or quite as great in

length as the sugar pine, and will yield fully

as large a percentage of clear lumber. The
best or better tracts of these two varieties of
pine timber, cutting only the trees that are

2>i feet in diameter or larger, and leaving the
remainder uncut, as should be the case in

this timber, will average 40 per cent of clear

lumber, meaning first, second, and third
clear; 30 per cent of what is known as first,

second and third shop, and 30 per cent of
bo.x and other common grades. The red fir

growing among this attains to nearly the

same size as the pine and about as high. It

is a little finer grained,— a little stronger, and
more desirable for car timbers and similar
purposes than the fir of Oregon or Washing-
ton. The white fir is as light or lighter and
softer than the pine timber. The trees are
smaller in size, have less length of body, and
contain a much less amount of clear lumber.
It is less valuable than pine, but quite useful
for butter and fruit boxes, and is used for
inside finish, and is good as common lumber,
where not e.xposed to the weather. The yield
of these different kinds of timber for the best
tracts will run from 35,000 to 70,000 feet

board measure, to the acre, and range in this

all the way down to the more scattering
pieces that will cut from 25,000 down to 5,000
or 6,000 per acre. The land that is covered
with timber will average probably 30,000 to
the acre. The amount of timber now stand-
ing of these varieties in this pine belt, would
probably yield 150 billions of lumber. The
amount of this lumber cut in the State the past
year was about half a billion or 500.000,000,
at which rate of cutting it would take about
300 years to remove the whole of the amount
standing. But this is an erroneous method
of estimating the duration of this lumber sup-
ply. The amount of the annual cut will be
increased very greatly and the methods of
lumbering which should be, and to very great
extent will be, practised, will tend to repro-
duce a continuous supply by means of for-
estry methods in cutting out the larger trees
and leaving the small ones for future growth.

This great pine belt is the point to which
the central portion of the Missouri and
Mississippi valleys is looking for its fu-
ture supply of upper grades for sash
and doors, and interior finish formerly sup-
plied by Michigan, Wisconsin, and Minne-
sota. It is less readily accessible and more
remote from the market than were the white
pine regions, but is more than equally valu-
able on account of the quality of the timber,
the immense amount found on a given area,
and the increasing demand for that grade of
lumber. All parts of the white pine regions
were available for logging at any time on
account of the navigability of the numerous
streams that traversed all parts of the tim-
ber, upon which the logs could be driven to
market. Any of the timber could be mar-
keted from any portion of the interior with-
out waiting for the construction of the rail-

ways, logging roads, etc. In California the
streams are not drivable. Lumber must be
removed by land to the mills and thence by
rail into the market. A considerable part of
this California timber is easily handled, as
the surface of the land is smooth and free
from obstructions. Other portions are more
difficult, and many almost inaccessible; so
much so that many years will elapse before
the latter portions will be entered upon for
the production of lumber.

Along the Pacific coast from a point a few
miles north of San Francisco, up to the south-
ern boundary of Oregon, stands the great red-
wood belt, in which is found the most extra-
ordinary body of timber in the world. The
size of this belt will average about 12 or 15
miles in width, and perhaps 15a miles in
length. The timber in places is more dense
and contains more lumber to the acre than
any other timber area in the world. The
larger proportion of the lumber to be cut
from this great tract is found in trees that
range in size from 6 to 20 feet in diameter
and 200 to 300 feet in length. The trees are
not only immensely large and long, but stand
thickly together on the ground. There are
40-acre tracts to be found that will furnish
more than 25,000,000 feet of lumber, and sin-
gle acres that will cut more than 2,000,000
feet. Sections may be found that will cut
more than 100,000.000. The average of the
best timbered portions will cut from 60,000
to 100,000 feet to the acre, if cut clean. In
quantity of timber on a given area, as well as
in size and length of trees, it exceeds that of
any other forest. The ground is rough to
work over and logging is expensive. The
timber is quite defective and a large propor-
tion is necessarily wasted in manufacturing
it into lumber. It produces a large amount
of clear lumber which is useful for many
purposes, but not especially adapted to mak-
ing door stock or niside finish on account of
the inelasticity and liability to being easily
marked and scratched. Yet as a timber tract
it is very valuable and brings a higher price
per acre than any other timber lands that
have been sold on the coast. There are prob-
ably 60 billions of feet of this timber now
standing in this great tract. The redwood
cut in 1903 was about 550,000,000 feet. At
this rate of cutting it would take over 100
years to cut away this forest. But with the
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increased demand the cutting will be greater

to meet it. South of San Francisco near the

coast is a comparatively small tract of timber
known as the "Redwood Basin," in which the

State of California has secured a considerable
tract of several thousand acres that stand so
densely thick and so large and long and with
such heavy tops that it makes twilight in the

woods on the brightest day. This will be
maintained by the State for a perpetual park
to show to future generations specimens of

the extraordinary timber growth of Califor-

nia that no one can fully appreciate without
coming in contact with it. It is quite uncer-
tain as to the success that will come from ef-

forts to re-forest or reproduce in the redwood
belt. The proposition to re-forest has not
been much discussed or practised, and it is

uncertain as to how much if anything of im-
portance will result from any such attempts
when made.

The lumber cut during the year 1903 from
the four principal western timber States was
about as follows, including shingles, etc.:

Idaho 80,000,000
Washington 3,600,000,000
Oregon 800,000,000
California 1,1:30,000,000

or a total of 5,600,000,000 or 5 6/10 billion

Upon the estimated amount of timber

standing in these States, namely:
Idaho 40
Washington 200
Oregon 200
California 225

663

At the rate of cutting in these States for

1903, namely 5 6-10 billion, this estimated

amount standing would be exhausted in about

120 years. But the annual cut in the future

will be greatly increased until it will probably

reach an average of 15 billion during the next

20 years from 1903. So that judging the fu-

ture by the past and taking into account the

increasing demand for lumber it is apparent
that the present stock of timber left standing

will furnish a supply for only a comparatively

few years of such extravagant general con-

sumption and wasteful methods of logging

and manufacturing lumber and of indifference

or inattention to re-foresting. The excessive

consumption of lumber in the United States,

greater by far than in any other part of the

world, per capita, must, in the comparatively
near future, be slackened up or the supply
will be so exhausted that substitutes will have
to be found, or serious inconvenience and
discomfort will result. Timber culture must
be entered upon and consumption must be
decreased. This will only partially provide

for the necessities of the future, at least as we
now look upon the uses for which lumber is

essential. In the older timber States when
the land is cut over it is desirable for agri-

cultural purposes, and this has been a strong
factor in shearing off the timber, as the land

when the timber was removed was occupied
by settlers, so that the tax levy could be con-
tinued after the timber was gone, by placing
it upon the settlers who took the lumber-
men's places. But on the Pacific coast, the

conditions are different. The timber gener-
ally grows on the upper tables on the moun-

tains and in the caiions. On the high plains

where the lands are useful only for grazing
purposes, after the timber is gone, the graz-
ing is poor and not as good when the timber
is all removed as where the proper methods
of forestry have been applied and a contin-
uous growth maintained. The expectation is

that the tax assessment on the timber before
and after it has once been cut will be mod-
erate and reasonable, so that the holders of
the timber can afford to maintain right for-

estry methods and so continue the timber
supply indefinitely. This method should
consist in cutting away about one fourth of

the trees, taking out those that range from
three feet up in size, and leaving the remain-
der, which, being smaller in size, will increase
more rapidly in diameter, and in the course
of 30 to 50 years, another equally large num-
ber of large trees, though not quite as large
as the first, will be available for cutting. In
this way, a partial supply can be maintained
and continued indefinitely. Of all the mate-
rials required for the sustenance and comfort
of the human race, next to that of the food
supply comes wood, in its various uses. It

has been to the present time, far more of a

necessity and an essential than coal or iron

or other products of the mines. Yet with all

its essential attributes, up to the present, and
still continuing, into the future, the supply is

not inexhaustible, and the earth does not seem
to be capable of reproducing a stock suf-

ficient to maintain anything like a supply to

fill tJie demands of what now seems necessary
for the comfort and welfare of the human
family. The enlarged demand for agricul-

tural lands, through the increase of popula-
tion, and the opening up of all parts of the
country and of the world, will sweep away a

large portion of the timber areas' and in this

way not only cut away the original forests,

but prevent the land from being used to re-

produce another supply excepting to a limited
extent. The mountain regions where timber
will grow and where the land is more unfit

for the raising of food supplies, may be util-

ized for the purpose of supplying the demand
for lumber. But this will necessarily furnish
so limited an amount that when the present
stock is practically consumed, the people of
this country as well as of the whole civilized

world will be compelled to use substitutes for

a large proportion of the purposes for which
wood is now so universally used.

The increasing use of iron, mostly in the

form of steel, will undoubtedly be extended
very greatly. This, with stone and brick, and
the probable enlargement of the production
of aluminum, and its great durability and
strength, will continually supply a proportion-
ately larger part in all the structures. And
it is probable that compositions made from
ground wood, cemented into boards or sheets

and covered or compounded with drying oils

or varnish, will add a factor in furnishing
substitute materials. The people of this

country have never fully appreciated the her-

itage of the great timber supply which has

been so wantonly destroyed and wastefully

used, without the slightest effort or thought,
until recently, of any necessity to economize
in preserving the forests or in any manner
provide for a future supply. In recent years
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and to an increasing extent, attention has

been called to the necessity for applying less

wasteful methods in lumbering operations

and to consider the question of rc-foresting.

The government has taken very progressive

steps in the vv'ay of preserving the remaining
forests, mostly in the western mountains,
where the immense forest reserves are laid

out, and in providing a forestry department
to investigate methods of reproduction of

timber and of handling the same, and the

education of trained foresters, and of the

people in all matters pertaining to the lumber
and wood supply. And yet in the face of this

well known condition of the limited wood
supply, the consumption in this country is

continually on the increase per capita, with-

out any indications of a change in this re-

spect. The private ownership of timber lands
continually tends, through desire for quick
returns, to an excessive supply of lumber and
other wood products, which added to the in-

creased use of wood in paper-making, and
the demand for box lumber for shipping pur-
poses, which seems to be steadily increasing,
proportionately, are all pointing to an early
exhaustion of our timber supply. And it

seems inevitable that this will continue until

the private holdings are largely exhausted
and the government reservations are reached.
Then of necessity the per capita use of lum-
ber, which is now in this country at the rate
of nearly 400 feet per capita of lumber and
shingles, of coniferous varieties, and 100 feet

of hardwood, will necessarily be reduced to
even less than that which is now consumed in

Europe of about one quarter or one fifth of
this amount. As population increases, land
for agricultural purposes will be increasingly
in demand and will reduce constantly the

available quantity of land that can be utilized

for obtaining or reproducing a wood sup])ly.

By the time our native forests have in the
main become exhausted the other timbered
regions of the world will be in large part de-
nuded and we cannot then rely to any great
extent upon outside or foreign supply. Some
pine and fir will still be coming from Canada
and British Columbia and some pine from
Mexico, hardwood and cabinet woods from
Central and South America and the Philip-
pines. But in the comparatively near future
we must obtain our principal wood supply by
re-foresting and reproduction of timber, and
the earlier date at which this becomes gen-
erally understood and its importance more
clearly apprehended, the better protected may
be the interests of the public in tlie future and
the inconvenience and misfortune of a timber
famine to a greater or less extent avoided.
See also Lumber Industry, i r. \V.\i.ker,

Timber Expert.

Timbrel, a musical instrument much re-

sembling a tambourine (q.v.), has been in use

since the earliest times. It is mentioned in the
first book of the Old Testament (E.x. xv. 20),

and seems to have been known to all ancient

peoples. It is also known as the tabor, tabrct,

tambor, etc., and its form varies from the bottle-

shaped drum of Egypt or the long narrow drum
of Provence, to the modern tambourine of Spain.

Timbuktu, tTm-bilk'too, French Sudan, a

celebrated trading station situated on the great

bend of the Niger River, on the southern border
of the Sahara, in lat. 16° 43' N., and Ion. 2° 57'

W. The city lies in a desert region about nine
miles from the banks of the river. It measures
three miles in circumference, and consists of

adobe houses without windows. In the centre

are three large mosques, and on the northern
outskirts two forts. The connncrce by cara-

vans across the Sahara was formerly enormous,
is still considerable, and again increasing. The
trade is chiefly in ostrich feather.s, rubber, salt,

cotton, tobacco, sugar, and gold. Recent ex-
cavations have disclosed ancient Egyptian
architecture pointing to a prehistoric founda-
tion. The modern city was founded toward
the end of the nth century, and became known
to Europeans in 1,^73. Owing to its former
difficulty of access Timbuktu was long an object

of curiosity for travelers. The French took
possession of it in 1893. Pop. (1904) about
12,000, almost all Mohammedans. Consult Du-
bois, 'Timbuctoo, the Mysterious' (1896).

Timby, Theodore Ruggles, American in-

ventor : b. Dover, Dutchess County, N. Y. 5
April 1822. He early showed inventive powers,
"was an inventor from childhood," says Parlon,
and at 16 invented the floating dry dock. Among
his other inventions are those of floating bat-

teries of iron and steel for coast-defense ; a
method of sighting and firing heavy guns by
electricity, patented in 1862 at Washington, after-

ward adopted by the United States government,
and now used in all leading countries ; the
American turbine wheel ; the first portable ba-
rometer; the process of printing terrestrial globes
in colors; and a process for quickly ripening
coffee. He was the first to advocate the modern
use of iron in the construction of warships, and
his most famous invention is the revolving tur-

ret which was first introduced in the original

Monitor (see Monitor, The; Monitor and
Merrim.vc), and has since been adopted in naval
architecture throughout the world. This in-

vention, through official neglect and other fail-

ure to recognize and proclaim Timby 's contribu-
tion to the national defenses that gave victory in

"the battle upon which hinged the fate of the
Civil War,* has been wrongly ascribed to John
Ericsson (q.v.), chief engineer of the Monitor.
But the true history of the case shows that
as early as 1841 Timby exhibited at the War
Department a model and plans of a revolving
battery, to be made of iron, the idea of whicli

was suggested to him when first he observed the

circular form of Castle William on Governor's
Island, New York harbor. In 1843 he made
his first record of the model and plans in the
United States Patent Office. From 1851 to 1861

he urged their importance upon the Emperor
Napoleon III., but without practical result.

Meanwhile, having developed improvements in

his invention, he took out patents under which
he entered into an agreement with the builders

of the Monitor, including Ericsson, for its use

in the construction of that vessel, and received

therefor $5,000. He also received $5,000 royalty

for each of the two subsequent vessels built by
that company.

Although this American inventor has re-

ceived no compensation and no official recogni-

tion of his services to the country, his claims

have not been officially disputed. His invention
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of the revolvmg turret, as well as of the

"Timby system" of coast-defense, adopted by
many nations, has been acknowledged by mili-

tary and naval authorities at home : the legis-

lature of New York passed (1890) a concurrent

resolution declaring it to be the "duty of Con-
gress to make such investigation ... as shall

do ample justice in the premises and vindicate

the genius that contributed so largely in rescu-

ing the country from a grave peril during the

darkest days of its existence* ; and influences

are now at work in Congress and elsewhere to

secure full acknowledgment of his patent rights

and remuneration for his work from the United
States government. Bills to this end were
introduced in the national Senate in 1893 by the

senators from New York. Theodore Ruggles
Timby is now a resident of Brooklyn, N. Y.,

where he occupies himself with various literary

and other avocations, being especially interested

in scientific and philosophical pursuits. Among
his writings is a volume entitled 'Lighted Lore
for Gentle Folk' (1902), which contains his

reflections on a variety of subjects. Consult:

New York Herald and New York Evening Post,

7 June 1843; 'Harper's Monthly,' January

1863, pp. 241-8; 'American Annual Cyclopedia,'

1864, "Revolving Turrets," pp. 719-23; Todd,
'Nuts for Boys to Crack' (1866), p. 166; Par-

ton, 'The People's Book of Biography— Lives

of the Most Interesting Persons of All Ages
and Countries,' containing a sketch of Timby
and an account of his connection with the

Monitor; King, "Theodore R. Timby" (in 'Suc-

cessful American,' January 1902) ; 'American
Shipbuilder,' 23 Oct. 1902, "A Half- forgotten

Hero" ; and Memorial of the Patriotic League
of the Revolution to the 57th Congress, pre-

sented by Virginia Chandler Titcomb, 1902.

JoH>f H. Clifford,

Editorial Slatf, 'Encyclol^cdia Americana.''

Time is the general idea of successive

existence, or that in which events take place,

space being that in which things are contained.

Relative time is the sensible measure of any

portion of duration, often marked by some phe-

nomenon, as the apparent revolution of the

celestial bodies, especially of the sun, or the ro-

tation of the earth on its axis. Time is di-

vided into years, months, weeks, days, hours,

minutes, and seconds (see Calendar), but of

these only the years and days are marked by

celestial phenomena. The instruments em-
ployed for measuring time are clocks, watches,

chronometers, hour-glasses, and dials. (See

Clock.) Several kinds of time are used by

astronomers, such as mean, solar, apparent, and
sidereal time.

Solar Time.— Apparent solar time is mea-
sured by the daily motion of the sun ; the inter-

val between two successive upper transits of

the sun over the same meridian is an apparent

solar day, which is divided into 24 hours, and
the hour angle of the sun at any instant is

called apparent solar time. But these days are

of unequal length, owing to the obliquity of the

ecliptic and the variable motion of the earth in

its annual orbit, hence it would be difficul''

to regulate clocks to follow the real sun, and in

order to secure uniform time, a mean sun is

supposed to move in the equator with uniform
velocity and to keep as near to the real sun as

is possible under these conditions. This mean
sun measures mean solar time ; it is sometimes
ahead of and sometimes behind the real sun,

but never differs from it more than about 16

minutes. Clocks in general use and navigators'
chronometers are regulated to this time. The
difference between apparent and mean time is

called the equation of time.

Sidereal Time.— Sidereal time is measured
by the stars, or rather by the daily motion of

that point in the equator from which the true

right ascension of the stars is reckoned, called

the vernal equinox. Two successive upper tran-

sits of the vernal equinox over the same me-
ridian determine a sidereal day, which is nearly

3 minutes and 56 seconds shorter than a
mean solar day, but divided, like it, into 24
hours. About 21 March the sidereal and mean
times agree ; the former gains on the latter an
entire day in the year.

Day Measurement.— The civil day com-
mences at midnight, and is divided into two
periods of 12 hours each ; the first is marked
A.M. and the second p.m. The astronomic day
commences at noon on the civil day of the

same date, or 12 hours later than the civil day,

and the hours are counted from to 24. The
sidereal day commences at the instant the ver-

nal equinox makes its upper transit, and, there-

fore, changes in 12 months through the entire

24 hours. The hours are counted from o to 24.

Time Determination.— Time may be deter-

mined by observations on the sun or stars with

a sextant, or an altazimuth for rough pur-

poses, or with a transit adjusted to the me-
ridian, for refined work. With the last instru-

ment a chronograph is frequently used for

recording the observations. The telescope usu-

ally has from 5 to 11 equidistant lines ruled on
glass (or spider lines), which are placed in the

common focus of the eye-piece and object glass,

the centre line being adjusted to the optical

axis of the telescope and set in the meridian.

When ready for observations, the observer sets

the telescope at the proper angle to observe the

passage of the star across the meridian, and
records on the chronograph the transit over
each line by interrupting the circuit with an
observing key held in the hand and electrically

connected with the chronograph, on which a

break-circuit chronometer is making a contin-

uous record. The chronograph sheet is read by
means of a scale.

Standard Time.—A system of reckoning time
used chiefly for the convenience of railroads in

the United States, established by mutual agree-

ment in 1883. on principles first suggested by
Charles F. Dowd, of Saratoga Springs, N. Y.

The L'nitcd States, beginning at its extreme
eastern limit and extending to the Pacific coast,

is divided into four time-sections : Eastern,

central, mountain, and Pacific. The eastern

section, the time of which is that of the 75th

meridian, lies between the .\tlantic Ocean and
an irregular line drawn from Detroit, Mich., to

Charleston, S. C. The central, the time of

which is that of the 90th meridian, includes all

between the last-named line and an irregular

line from Bismarck. N. D., to the mouth of

the Rio Grande. The mountain, the time of

which is that of the losth meridian, includes

all between the last-named line, and the western
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boundary of Montana, Idaho, Utah, and Ari-

2ona. The Pacific, the time of which is that

of the I20th meridian, inchides all hctwccn tlie

last-named line and the Pacific coast. The dif-

ference in time between adjoining sections is

one hour. Thus, when it is 12 o'clock noon
in New York (eastern time) it is n o'clock

A.M. (central time) at Chicago, and 10 o'clock

A.M. at Denver (mountain time), and at San
Francisco, 9 o'clock a.m. (Pacific time). The
true local time of any place is slower or faster

than the standard time as the place is east or

west of the time meridian: thus, the true local

time at Boston, Mass., is 16 minutes faster than

eastern standard time, while at Buffalo, N.Y., it

IS 16 minutes slower, the 75th time meridian be-

ing half way between Boston and BulTalo. Local

time and standard time agree at Denver, Colo.,

as Denver is on the 105th meridian, that of the

mountain section.

Universal Time— This is an astronomical

method of reckoning time for international pur-

poses, agreed on by the International Confer-

ence, held at Washington, D. C, in 1883. Uni-
versal time is reckoned from mean noon, the

day commencing at midnight, and divided into

24 (instead of into two portions of 12) hours

each. Local time will still be used for local

purposes ; but the method of fixing it will be

changed. Since the earth is divided into ,360°

and the day into 24 hours every 15° will repre-

sent the difference of an hour in time. If the

earth be divided into 24 equal parts, at every

15th meridian, and if the local mean noon of

such meridians be adopted as the standard noon

of all places 7^° each side of it, it will follow

that when it is noon at Greenwich and at all

places with 7J4° of Greenwich, it will be 11

o'clock by local (but still noon by universal)

time for all places between jYi" and 22! <° west

of Greenwich, and 13 o'clock by local (but still

noon by universal) time for all places between

754° and 221.4° east of Greenwich, and so on

throughout the world. Universal time will be

the same universally, and local time will differ

from it only by even hours, instead of by

the various odd minutes by which local stan-

dards differ from each other at the present time;

while in no case will the difference between

standard noon and absolute noon at any place

exceed half an hour, since a difference of 7}4°

of longitude equals a difference of linlf an hour
in time.

Time Signals.— Many observatories send out

lime signals either daily, hourly, or sometimes
continuously every second, or every other sec-

ond, to various parts of the country for the

purpose of giving accurate time to all sorts of

industries. "They are sent over the telegraph

lines, the wires being permanently run into the

observatories for the purpose, and the signals

are generally sent automatically by a distribut-

ing clock which is kept as near the exact time

as possible. An electric current passes through
the clock and is broken or closed regularly 'jy a

toothed wheel on the second hand arbor of the

clock. Perhaps the best known set of time sig-

nals is that sent out by the Naval Observatory
at Washington. It is as follows: three or four

minutes before noon, whenever the telegraph

companies switch in the loops to the observa-

tory, the clock begins to send out inakc-circuit

signals every second over the various lines, tlie

minutes being indicated by leaving out the sec-

onds 55, 56, 57, 58, and 59 in each, and the hall

minutes by leaving out the 29th second of each
The click following such a one-second gap then

always indicates the beginning of a half-minute,

and the first following a gap of five seconds in-

dicates the beginning of a minute, except at the

exact noon. Just before this there is a gap of

10 seconds, and then exactly at noon the circuit

closes and remains closed for just a whole .sec

ond, the begmning of the mark indicating exac'
noon. The closing for a whole second is in

order to make sure that that particular tnark

goes through all the telegraph lines, for this

particular signal is made to do a great many
things at different places, such as the dropping
of time balls, and it is more important that this

particular second be distinctly sent than any of

the others. After the break at the close of the

nocn signal the telegraph companies quickly
switch out the loops to the observatory, and the

lines immediately resume their normal work.
In the city of Washington this particular noon
signal drops a time ball on the top of the Stale,

War, and Navy Department Building, and it

also automatically corrects, by setting forward
or back exactly to o hours o minutes o seconds,

all the clocks in the department buildings of

the government, no matter how much they
may have gained or lost since the preceding
noon.

Time, Measurement of. All our measures
of time depend primarily upon the motion of the

earth upon its axis and around the sun. The
first motion enables us to count off the succes-
sive days ; the other the successive years. The
measurement of time thus becomes a most im-
portant branch of practical astronomy in the
affairs of men. It falls into two distinct classes,

the determination of the years, and that of the

days or fractions of a day. Other units of time
than this may be regarded as subsidiary. Cen-
turies are determined by the count of years

;

weeks and months by a count of days ; hours,
minutes and seconds by dividing the day into

fractions.

The primary object of a measure of time is

the expression or determination of the moment
or date of any event. This is expressed by the
period of time elapsed since some standard mo-
ment or epoch. Long intervals, expressed in

years, are measured from some great epoch
chosen by a nation— in all Christian nations the
birth of Christ is taken for this purpose. The
general subject of measuring or expressing long
intervals of time is treated in our article Chron-
ology (q.v.). The present article deals mainly
with fractions of a day, or with what is com-
monly called the "time of day."

To express the time of day we must have a
moment at which we consider the day to be-

gin, and from which we count the hours and
minutes. The natural moment for this purpose
is that when the sun crosses the meridian, be-

cause it can be more easily observed than any
other phenomenon growing out of the earth's

rotation. This moment is actually taken as the
beginning of the day by astronomers on
shore and, to a large extent, by navigators at

sea. The latter usage grew out of the fact that

at noon the navigator determines the latitude of
his ship. But, to express the moment of an
event, navigators are now beginning to count
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from midnight, as landsmen habitually do. The
Jews formerly considered the day to begin at

sunset, and the practice in ancient times was to

divide the 24 hours into two parts, the day and
the night. Each of these parts was divided into

12 hours. Thus men had the first, second
and third hour of the night, etc., and the cor-

responding hours of the day, as we see in the

Bible. Owing to the inequality in the length of

the day at different seasons of the year, the

hours thus employed were of unequal length.

In an age when the modern clock was unknown,
and there was no accurate instrument for mea-
suring time in universal use, this inequality

was of little importance. But when an accurate

measure was once obtained, a more uniform
measure of the hours became necessary. For
obvious reasons midnight became the most con-

venient time to begin the day of 24 hours.

Thus arose the system of setting the clocks

at 12 when the sun crosses the merid-
ian, beginning a new day 12 hours later

when the clock marks midnight, and dividing

the hours into a.m. and p.m. This system was
adopted without change until the introduction

of railways showed its defects, and made a slight

modification necessary.

The first inconvenience felt from the system
arose from the fact that the intervals between
successive noons, as indicated by the passage
of the sun across the meridian, are not equal.

To show the nature and effect of the inequality,

let us suppose a perfect clock so regulated as to

go always at the same rate, and to be set at noon
on January I of any year at the moment when
the sun crosses the meridian, and to be so ex-
actly regulated as to again show noon on Janu-
ary I of the year following. It will be found
that, during the month of January, the clock

w ill continually gain on the sun at a rate of 28
seconds a day at the beginning of the month,
which rate will continually diminish to 8 seconds
at the end of the month, and will change to a
losing rate about the middle of February. The
effect of the accumulation will be that, at the

Inttcr date, the clock will be found to be more
than ten minutes ahead of noon when the sun
crosses the meridian. Then it will begin to fall

back for several months until, in May, it wnll be
seven minutes slower than the sun. Then it

will fprge ahead again, and again fall behind
until, when January again comes around, it will

once more coincide with the sun.

This inequality between the moments of the
sun's successive transits over the meridian is due
to two causes ; the obliquity of the ecliptic, and
the eccentricity of the earth's orbit. If, instead

of using the sun, we measured time by the ap-
parent diurnal motion of the stars, no inequality

would be noticeable. The effect of the eccen-
tricity is that the sun seems to move forward
among the stars more rapidly in the winter
months than in those of summer. And the
effect of the obliquity of the ecliptic is a still

larger inequality, going through its cycle of
change twice in a year.

So long as an error of moderate fractions

of an hour was of no importance, people in gen-
eral had no occasion to trouble themselves with
this inequality; but when tiitie had to be mea-
sured to a minute, it became intolerable, and the
svstcm of mean time had to be introduced.

The latter is defined by tlie going of a perfect

clock, in the manner already supposed, and so
set that, in the average of the whole year, it

shall be as much ahead of the sun as behind
it. The greatest difference between the clock
and the sun w'ill then be about 16 minutes,
which difference occurs in one direction about
early in November, and in the other about the
middle of February. The difference is called
the cqiiat-ion of time and is given for each day
in the household almanac, thus enabling the
household clock to be set by the sun. Some
such system as this is now used in all civilized

countries where exact time is of importance.
Another relation which was of little imme-

diate importance in former generations, but
which became very important when railways be-

gan to run, was that of the relation of time to

longitude. We readily see that, as the earth re-

volves, the various meridians on its surface
are brought into line with the sun. Another way
of conceiving the case is to think of noon as

continually traveling around the earth from east

to west. The rate of motion is one hour for

every 15 degrees of longitude. What is true of

noon is true of any other hour of the day.

Any such hour is about three hours cross-

ing the continent from the Atlantic coast

to San Francisco. The result of this is

that if a passenger with a good watch
travels westward, he will find his watch con-
tinually ahead of the time at the places he
reaches. Of course the opposite effect is pro-

duced when he travels east. Before 1883 this

relation of time was productive of endless con-

fusion on railways everywhere. Conductors
could not be changing their watches every min-
ute as they traveled east or west, and thus every

railroad had to adopt some meridian as that by
which it kept its time. There were, therefore,

almost as many meridians as railroads, and pas-

sengers frequently missed their trains by not

knowing what time to go by.

In 1883 was introduced our present zone
system, which is now used over almost the en-

tire country, and is rapidly being introduced into

Europe. This system consists in dividing the

country into zones by meridians of longitude, 15

degrees, or one hour apart. The central merid-

ians of the zones used in the United States

and Canada are those of 60 degrees west of

Greenwich, 75 degrees, 90 degrees, 105 degrees,

and 120 degrees. The lines dividing one zone
from the next are arranged, as nearly as con-

venient, to run about midway between these

meridians. Within each zone one and the same
time is used. The different zones, as thus

marked out, are shown on the accompanying
map.

The result of this system is that, so long as a

traveler journeys only within a single zone, he

finds the time to be everywhere the same. But
when he crosses the line from one zone to the

next, the time suddenly changes by one hour.

In traveling from New York to San Francisco

he crosses three of the zone lines, so that, on

arriving at his destination, the time will be three

hours slower than in New York.

It should be carefully understood that in this

system of expressing time, which we now use

throughout almost our entire country, the time

actually used is not the true time of day, ai?

indicated by the sun, except on the standard

meridians. It does not correspond to sunrise
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or sunset, as given in the almanacs. At mid-

way points, Cincinnati, for example, the time

used is necessarily in error by almost half an
hour in one direction or the other. But the in-

convenience thus arising is very slight. Con-
sequently, if any one determines his time by the

passage of the sun across the meridian, he must
correct it according to his longitude, from his

standard meridian, in order to ohtain the stan-

dard time. The inconvenience tlius arising is

very small compared with the advantages of the
uniformity to which the system gives rise.

As railways are extended over the country
the public depends for its time less and less on
actual observation of the sun, and more upon
the railways. The latter get their time from
several of the leading observatories in various

parts of the country, which are supplied with
clocks accurately corrected by astronomical ob-

servations. Every day at noon, or some other

designated hour, the moment is telegraphed

from the observatory to the lines of railway in

connection with it, and the clocks are set ac-

cordingly. S. Newcomb.

Tim'gad, ."Mgeria, the ancient Roman city

Thamugadi, in the department of Constantine,

near Lambeze, a few miles east of Batna on
the Philippeville-Biskra railroad, is approached
through a valley bounded by the Aures Moun-
tains, and stands on the northern fringe of the

African desert. It was a fortified frontier town
at the junction of six roads, and was founded
in loOA.D. by Lucius Munatius Gallus. It flour-

ished for three centuries, and then underwent
various vicissitudes, owing to native insurrec-

tions and the incursions of the Vandals, in 535
being partially destroyed. Four years later,

under the Byzantine general Solomon, it was re-

stored and had another period of prosperity

until the Arab invasion of 646, when the Chris-

tian governor Gregory of Timgad was defeated

and killed, the town being subsequently aban-
doned, {alhng into ruins, and gradually becom-
ing buried beneath the desert sands. Recent
excavations undertaken by the French govern-

ment have revealed ruins, which for beauty,

architecture, and magnificent extent, have gained

for Timgad the title of the "African Pompeii."

Nearly the whole of the city has been laid bare

(see illustrations) and exhibits the usual Roman
platting, two main streets, the Decumanus Max-
imus extending east and west, and the Cardo
Maximus intersecting at right angles, upon and
around which the city was built. The principal

buildings are on the main streets, and among
the prominent civic features are the magnificent

triumphal arch of Trajan, the Forum, with the

theatre, basilica, and other buildings surround-
ing it, the Temple of Jupiter Capitolinus, statues

of the Roman emperors, a Byzantine fort, the
Christian basilica and cathedral erected by Greg-
ory, the governor already mentioned, houses and
stores, markets and amiexes, tliermS, and la-

trinae. The arch of Trajan, the finest Roman
construction of its kind in northern Africa, and
the dominating attraction of Timgad, bears an
inscription which translated reads

:

The Emperor C.-esar Nerva Trajan Augustus Ger-
manius, son of the divine Nerva, sovereiRn pontiff,
four times tribune, three times consul, father of his
country, founded the Marcian colony. Trajan of Tha-
muKadi, hy the help of the third Augustus Legion,
Lticuis Munatius Gallus being the legal imperial pro-
prietor.

The epigraphic wealth of the city is consid-
erable, including inscriptions to early Christians,
showing that they were persecuted and under-
w;ent martyrdom, while others bear such histo-
rical names as Novatus, a member of the Coun-
cil of Carthage in 258; Sextus in 320;
Faustinius, opponent of Gaudeniius the Donat-
ist, in 411; and Secundus, bisnop of Numidia,
exiled by Huneric in 484.

C. Leonard-Stuart,
Editorial Staff, ^Encyclopedia Americana.^

Timoleon, ti-mo'le-6n, Grecian commander
and liberator of Sicily : b. Corinth in the 5th
century B.C. ; d. Syracuse 337 B.C. He was ac-

cused of having caused the death of his brother,

Timophanes, the head of the state, and is said

to have exiled himself from Corinth for 20 years
in consequence. Little is known of his life until

he entered the service of the Greek cities of
Sicily in the effort to e.xpel their Carthaginian
invaders, an undertaking in which he met with
signal success. In 343 he drove Dionysius from
Syracuse, and in 33g secured a treaty by which
the Carthaginians were confined to the territory

east of the Halycus. In the cities thus freed
from their enemy, he restored democratic gov-
ernment, and was looked upon as the defender
of their liberties. In Syracuse he not only re-

stored ancient rights, but gave its citizens a
new and yet more liberal constitution. Consult
Plutarch's 'Lives.*

Timon, ti'mon, Athenian misanthrope: b.

near Athens. He flourished in the latter part
of the 5th century b.?., and the ingratitude of
his friends so greatly embittered him that he
retired into solitude. His name has become
proverbial as descriptive of a misanthrope. He
formed the subject of a famous dialogue by
Lucian and his story is familiar through Shake-
speare's tragedy, 'Timon of Athens.'

Timon of Athens, a tragedy by Shake-
speare, produced in i(X)7-8 and first printed in
1623. It contains much probably from another
pen than Shakespeare's, and is a bitter satire

on friendship and society, written in the stern
sarcastic vein of Juvenal. The sources of the
plot seem to have been Paynter's 'Palace of
Pleasure,' Plutarch's 'Life of Antony,' and Lu-
cian's 'Dialogue on Timon.'

Timor, te-mor', an island of tlie I^lalay
Archipelago, the most eastern of the Lesser
Sunda Islands, 700 miles southeast of Borneo

;

length, 300 miles; width, 60 miles; area, 12,450
square rniles. The coasts are steep, and gen-
erally difficult of access on account of coral
reefs ; the island is traversed by a mountain
chain everywhere giving evidence of volcanic
origin; the interior is very little known. The
vegetation is less lu.xuriant and less varied than
in the other islands of the East Indies. The
coast lands are cultivated to some extent, the
northern part of the island being more favor-
able to agriculture than tlie southern. Coffee,
rice, sugar, and cocoanuts are grown, but mostly
for domestic use only ; some coffee is exported,
also sandalwood, wax, trepang and tortoise shell.

Horses and cattle are raised, and a few ex-
ported. There is considerable mineral wealth,
but it has not been developed. The people are
partly Malays, and partly Negritos, with a few
Chinese, who control the trade. The island po-
litically is divided between Portugal and Hoi-
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land, the northern part (7,450 square miles)

being Portuguese, the southern part (S.ooo

square miles), Dutch. This division was first

made by treaty in 1859 ; and the boundaries
and relationship of the two countries more ex-

actly defined by another treaty in 1893. The
Dutch capital is Kupang, the Portuguese Deli.

Pop. (estimated) 400,000.

Timorlaut, te-mor'lowt, a group of islands

of the Malay Archipelago, lying between Timor
Island on the southwest and the Aru Islands

on the northeast, southwest of New Guinea.

The group consists of Yamdena (or Timerlaut),
Selaru, Larat, Vordate, Molu, and Maro, and
a number of small uninhabited islands. The
larger islands are hilly, the maximum elevation

being 820 feet ; the others are low and flat, of

coral formation. Agriculture is carried on in a
primitive fashion ; some cattle are raised ; turtle

fishing is an industry of some importance, and
turtle and trepang are exported.

Timotheus, ti-mo'the us, Greek dithyram-
bic poet: b. 357 B.C. He was the most famous
lyric poet of his day and introduced a chorus in

singing the Nome (Vopos) and mimetic action

to give spirit to the rendering of that song or
melody. A collection of fragments of his poems
are to be found in Bergk's 'Poetac Lyrici Graeci.'

Timotheus, Athenian general: b. about the

end of the 5th century; d. Chalcis in Eubcca,

354 B.C. In 378 he was made commander of the

fleet sent out by the Athenian Confederacy to

gain the alliance of the Peloponnesian cities,

and of those along the coast of Laconia, and de-

feated a Spartan fleet in 375. Peace having

been declared with Sparta, he was recalled to

Athens. In 372, having been sent to the coast

of Asia Minor to aid the satrap of Phrygia, he

secured the island of Samos, and by the further

acquisition of Sestus and Crithote gained for

Athens the control of the Hellespont. In 356
he was appointed, with Chares and Iphicrates,

to the command of an expedition against Byzan-
tium, but, refusing to engage in a battle in what
he deemed an unpropitious moment, he was
accused by Chares of causing the Athenian de-

feat, and was deposed from power.

Tim'othy, a disciple of Saint Paul: b.

in Lycaonia, Asia Minor, probably at Lystra, of

a Gentile father and Jewish mother. His
father's name is unknown ; his mother's was
Eunice, his grandmother's Lois. By his mother
and grandmother he was early made familiar

with the Old Testament Scriptures, and it seems
likely that by them also he was first instructed

in the Christian faith, which they had probably

been won over to on Saint Paul's first missionary

visit to Lystra, while Timothy was still very

young. When Saint Paul, along with Silas, vis-

ited Lystra on his second missionary journey,

seven years after the first, Timothy became an
active fellow-worker with the apostle, and he
accompanied him and Silas in the further course

of their mission. Timothy accompanied Paul to

Philippi and I'crnea ; but he is not mentioned as

being with Paul at Thessalonica, which the

apostle visited after Philippi and before Beroea.

lie was then left in the last-mentioned city alone,

but rejoined Paul at Athens, from which city he
was sent back to Thessalonica. .'\fter remaining

there some time he once more joined his master

at Corinth. No further mention is made of

Timothy till at least five years later, when he
is found with Paul at Ephesus on his third

missionary journey. From Ephesus he was sent

along with Erastus into Macedonia and Achaia
to prepare the churches there for the visit that

Paul himself was meditating (Acts xix. 22).

Timothy met the apostle again in Macedonia,
and was among those who preceded him on his

journey to Jerusalem. We lose sight of him
for the next two or three years ; but he appears
at Rome with Paul at the time when the epistles

to the Colossians, Philippians, and Pliilemon

were written. From the third verse of the first

chapter of the first epistle to Timothy we learn

that Timothy was on one occasion left at

Ephesus when Paul went into Macedonia, and
it is supposed that this was after Paul had been
released from the confinement in which he was
placed when he was sent to Rome from Jeru-
salem. Tradition makes Timothy the first

bishop of Ephesus. He is said to have been
martyred in the reign of Domitian or Nerva.

Timothy, Epistles to. These two epistles

of Saint Paul, along with that to Titus, are

called the pastoral epistles. By the early Chris-

tian fathers they were almost universally ac-

cepted as genuine. They are ascribed to Paul
in the Syriac version of the Scriptures known as

the Peshito, believed to belong to the 2d cen-

tury, in the Muratorian fragment, a list of the

works of the New Testament supposed to have
been compiled about 150; and in the catalogue

of Eusebius, who places them among the homo-
logoumena (acknowledged). The other external

testimony to their genuineness is also strong.

They were, however, rejected by some of the

Gnostic heretics, as Marcion and Basilides.

Tatian accepted the epistle to Titus, but rejected

those to Timothy. The question of their gen-

uineness was revived in modern times, at the

beginning of the 19th century, by Schmidt and
Schleiermacher, who admitted the genuineness
of second Timothy and Titus, but assailed that

of first Timothy. Eichhorn and De Wette
denied that any of these epistles was written by
Paul, but admitted the canonical authority of

them all. More recently, Baur, disregarding ex-

ternal testimony altogether, has assigned them
to the latter half of the 2d century. The chief

grounds on which the genuineness of these

epistles is questioned are the difference of their

style as compared with that of the acknowledged
epistles of Saint Paul, the assertion that the

heresies alluded to in the epistles betray a later

age, and that the ecclesiastical polity of the

epistles is too complete to belong to the time
of the apostles, and the difficulty of finding any
part of the apostle's life to which they can be
assigned. This last difficulty is generally got

over by biblical critics by assigning them to a

period after the close of the narrative in the

Acts, and the second epistle to Timothy while
Saint Paul was undergoing a second imprison-

ment at Rome.

Timothy. See Grasses in the United
St.^tes.

Tim'rod, Henry, American poet: b.

Charleston, S. C, 8 Dec. 1829; d. Columbia,

S. C, 6 Oct. 1867. After study at the University

of Georgia and some legal education, he was for

a time a tutor, at the outbreak of the Civil War
became war correspondent of the Charleston
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Mercury, and in 1864 was made assistant editor

of the South Carolinian at Columbia. The de-

struction of Columbia by Sherman was the ruin

of his occupation, and his subsequent career was
unfortunate. Just previous to the war-time,
Timrod and P. 11. llayne (q.v.) were brilliant

members of that Southern literary coterie in

which W. G. Simms was the most prominent.
In i860 a small volume of his poems appeared,
but with little recognition. Done under un-
favorable conditions, Timrod's poetry has many
excellent qualities, and m some cases attains real

elevation. Among his best pieces are 'At INIag-

noiia Cemetery'; 'Charleston,* and 'The Cotton
Boll.* A memorial to him was placed in Wash-
ington Square, Charleston, in 1901. His verse
was collected and published, with a biographical
sketch, by Hayne in 1873. An edition, with
memoir, in iSgg, was followed in igoi by the so-
called memorial edition.

Timuquoman Family, a group of Amer-
ican Indians formerly occupying central and
northern Florida. In 1527— when first known
to the Spaniards— these Indians had some 50
settlements along the Sain John's River. There
were five original tribes speaking as many dia-

lects. Wars of other tribes and the inroads of
the English from Carolina gradually reduced the
tribes in numbers, and they fled to Volusia
County, at the headwater of the Saint John's.

The territory thus abandoned was afterward
occupied by the Seminoles (q.v.).

Timur, te-moor' (Timur Beg, Timur Leng,
Tamerlane, the latter a corruption of Timur
Leng, "Timur the Lame"), Mongol conqueror: b.

Kesh, near Samarcand, about 1336; d. Otrar 17

Feb. 1405. He was a descendant of Genghis
Khan, and became chief of his tribe in 1370, hav-
ing previously reigned jointly for some years

with his brother-in-law Hussien, of whom he
became jealous and whom he put to death, after

defeating him in a short civil war. He estab-

lished a firm government in his dominions, and
then embarked on his career of conquest. He
subdued Persia and the whole of central Asia
from the Great Wall of China to Moscow, and
in 1398 invaded India, which he mastered from
the Indus to the mouth of the Ganges. His
cruelty knew no bounds. On one occasion, it is

recorded, he massacred 100,000 prisoners, while
on the banks of the Ganges he was called by the

Emperor of the East and other princes to aid in

repelling the Turks under Bajazet. He wrested
Syria from the Mamelukes on his return journey,

overran the sultan's dominions with his vast
army, and on 20 June 1402 met P>ajazet on the

plain of Angora, routed his immense army, and
took him prisoner. In 1404 he began prepara-

tions for an expedition into China, and early in

1405 began the advance which was stopped by his

death. Timur, however, was not a mere bar-

barian. He was an able administrator, with
many statesmanlike traits, a patron of science

and art, and is also reputed to have been an
author, though on dubious evidence. Consult
Howorth, 'History of the Mongols.'

Tin, a hard, white, ductile metal, obtained
by smelting tin-stone. Tin appears to have been
known in the time of Moses ; and at a somewhat
later period in Jewish history it was brought by
the ships of Tarshish from the islands east of
the Persian Gulf. The Phoenicians traded largely

Vol. IS— 17

m the tin ores of Cornwall, which was then, as
now, celebrated for its mineral wealth. The
mountains which separate Galicia from Portu-
gal were also very productive of tin in ancient
times, and still continue unexhausted. The
mountains between Saxony and Bohemia have
been wrought as tin mines for several centuries,
and still continue productive. Mines of it occur
in the Peninsula of Malacca, in India, in Chile,
in Mexico, in Peru, etc. Large deposits of tin-
stone have been discovered in Queensland, New
South Wales, and Tasmania.

Tin-stone.— Tin-stone (or peroxide of tin)
is the only ore used for obtaining metallic tin. It

is found disseminated throughout the alluvium
of the valleys, or in lodes at considerable depths
beneath the surface ; the former deposits yield
what is called stream-tin, wliile from the latter
mine-tin is obtained. The first process to which
the ore is subjected is grinding'. The ground ore
is then washed, which removes the impurities

;

for the specific gravity is so high that it is easy
to wash away the earthy matter, and even some
of the foreign metallic ores with which it is

often mingled. But there are other bodies so
nearly of the same specific gravity of the tin ore
that they cannot be thus removed. The ore is

then roasted in a reverberatory furnace, whereby
the sulphur and arsenic are expelled. The ore,
thus freed as much as possible from foreign mat-
ter, is mixed with the requisite fuel and lime-
stone, and heated strongly in a reverberatory
furnace, so as to bring the whole into the state
of fusion, which is kept up for about eight hours.
The lime unites with the earthy matters still

rnixcd with the ore and flows with them into a
liquid slag, while the coal reduces the oxide of
tin to the metallic state. The reduced tin falls

by its own weight to the bottom, and is, at the
end of about eight hours, let out by tapping a
hole in the furnace which had been filled with
clay.

Refining Process.— The tin thus obtained is

still very impure ; it contains generally iron,
copper, arsenic, and tungsten. In order to purify
it the blocks of tin are placed in a reverberatory
furnace and moderately hcate'd until the tin
melts and flows into the refining basins, while
the greater part of the foreign metals remains in
the_ solid state. The molten tin in the refining
basins is then stirred with pieces of green wood,
whereby gases are given off, and the metal is

maintained in a state of artificial ebullition. The
upper parts of the contents of the basin are
oxidized and removed from the surface, while
the greater part of the foreign metals collects at
the bottom. The metal is allowed to partially
cool, during which process it separates into zones,
the upper consisting of nearly pure tin, while
the under is so impure that it must be returned
to the furnace and again melted. The upper
layer of tin is removed into molds', containing
each about 3 cwts., in which it is allowed to
solidify; it is then sent into the market as block-
tin, the purest specimens being called refined tin.

Characteristics.— Tin. when pure, has a fine

white color like silver, and when fresh its

brilliancy is great. It has a slightly disagreeable
taste, and emits a peculiar smell when rubbed.
Its hardness is between that of gold and lead.

Specific gravity, 7.28. It is very malleable; tin-

leaf, or tin-foil, as it is called, is about xiAns
part of an inch thick ; and it might be beat out
into leaves as thin again, if such were wanted
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for the purposes of art. Its ductility and tenac-

ity are much inferior to those of most of the

metals known in early times ; a bar of tin a
quarter of an inch in diameter will not support
a greater weight than 294 pounds. Titi is very
flexible, and produces, while bending, a remark-
able crackling noise. It melts at about 230° C.

When cooled slowly it may be obtained crystal-

lized in the form of a rhomboidal prism. By
washing the surface of a mass of tm with warm
dilute aqua regia it becomes covered with a num-
ber of cr3'stals, which, from their unequal action

upon light, give an appearance to the metal some-
what resembling that of watered silk. After a
short exposure to the air tin loses its lustre

and assumes a grayish-black color, but undergoes
no further alteration. Neither is it sensibly

altered by being kept under water. When tin is

melted in an open vessel its surface becomes
very soon covered with a gray powder, which
is an oxide of the metal. If the heat be contin-

ued the color of the powder gradually changes,

and at last it becomes yellow.

Tin Ores.— These are but two in number,
tin ore and tin pyrites. The first of these occurs
crj'stallized, and in a great variety of forms,
which may all be derived from an octahedron
with a square base, the angle over the apex being
112° 10'. The majority of the crystals have the
general figure of a right square prism, with
four-sided pyramids at each extremity. The
cleavages take place parallel with the sides of
this prism, and with both its diagonals. The
crystals may be cleaved also parallel to the sides

of the above-named octahedron, but with diffi-

culty. The prisms are sometimes vertically

streaked. Lustre adamantine; color various

shades of white, gray, yellow, red, brown, and
black; streak pale gray, in some varieties pale

brown ; semi-transparent, sometimes almost
transparent, and in others opaque ; brittle ; hard-
ness about that of feldspar, specific gravity, 6.g6.

Tin ore presents itself in a great variety of com-
pound or macled crystals. It also occurs reni-

form, rarely in botryoidal shapes, and massive,

with a granular or columnar composition, the

individuals being strongly connected and the

fracture uneven. The wood-tin of the Cornish
mines is a mere variety of tin ore. The follow-

ing ingredients were found in a specimen of

crystallized and in a massive tin ore :

—

melts into a blackish scoria, without yielding a
metallic button. It is soluble in nitro-muriatic
acid, with precipitation of part of the sulphur.
It contains from 14 to 30 per cent of tin. It is

found at Saint Agnes in Cornwall, in Saxony,
and in Bolivia.

Statistics.—During 1902 and 1903 the produc-
tion of tin, as estimated upon the basis of trade
statistics, was as follows, in long tons

:

Oxide of tin,

Oxide of iron
Silica

Crystallized

99.00
0.25

0.7s

Massive

95.00
5.00
0.00

In its greatest purity it contains nothing but

oxide of tin. Alone it does not melt before the

blowpipe, but is reducible when in contact with

charcoal. . It occurs disseminated through
granite, also in beds and veins. It also occurs

in pebbles, and is extracted in this shape from
stream-works. The variety called wood-tin has
hitherto been found only in these repositories.

Tin pyrites, the other ore of tin, occurs mas-
sive, with a granular composition ; fracture un-

even, imperfectly conchoidal ; lustre metallic;

color steel-gray, inclining to yellow; streak

black; opaque: brittle; hardness about that of

fluor-spar ; specific gravity, 4.3s. Before the

blowpipe sulphur is driven off, and the mineral
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rolling mill they arc first cut into accurate

lengths, then placed into the sheet mill furnace,

brought to a clierry-red heat, taken out in pairs,

and given three or four passes through rough-

ing rolls, each bar being fed through sidewise

and rolled singly. After cooling they are again

heated, placed one upon the other, and in pairs

are again rolled. The doubler then grasps the

plates at one end with a pair of large tongs and
brings the two ends together. The loose ends
are then shorn oflf square, and the fold is flat-

tened by means of a powerful press, thus mak-
ing four thicknesses or plates, one end of each
being free, the other still forming the bend.
The plates are again heated, pas.sed through the

roughing rolls, taken by the doubler, opened
back to the bend, and once more doubled. The
first bend is snipped oiT when the ends are

squared, thus making one free end for each sheet

in the pack. This is done to prevent buckling
and to insure a perfect finished plate. They are
then heated for the fourth time, passed two or
three times more through the finishing rolls,

and are then ready for the pickler.

After the sheets have been separated and
examined for possible flaws, they are sent to

the black pickler, where they are immersed in

a strong solution of acid and hot water to re-

move all dirt, after which they are rinsed and
allowed to drain. All perfect plates, in order
to make them sufficiently soft for general use,

are sent to the annealing furnace, which opens
the pores and toughens the plate. After be-
ing heated there thoroughly for a period of
about 12 hours, the plates are cooled off, and
carried to the cold rolls through which they
are passed singly. The re-squarer then trims
the four edges, and restacks the plates in the
annealing box ; they are again annealed and put
into the white pickler, in which the acid solu-
tion is much weaker than in the first bath.

Having been pickled and rinsed, the plates
are placed in water boshes ; immersed in a
bath of melted palm-oil ; placed in a pot con-
taining molten tin and lead ; and finally dipped
into another pot of tin of lower temperature
than the previous one. From the tinning pot
they are put into the grease pot, the thickness
of the coating being determined by the length
of time they remain therein. After cooling they
arc cleaned by passing through bran and dust.
This completes the process and the plates are
ready for the market.

According to the census of tqoo there were
ui the United States 57 establishments engaged
in the manufacture of tin plate, employing
$6,650,047 capital and 4.004 persons ; paying
$2,181,240 for wages and $26,728,150 for mate-
rials; and having an aggregate output valued at

$.31,892,011.

Tin Wedding. See Wedding.

Tin'amous, a group of South American
game-birds, the Crypturi, called "partridges" by
European colonists because of their superficial

likeness to those birds, but structurally occupy-
ing a distinct place, the determination of which
has greatly puzzled ornithologists. The view
now prevails that they are a "very distinct group
of birds, which though not to be removed from
I he Carinatcc present so much resemblance to the
Ratitie as to indicate them to he the bond of
union between those two great divisions. Many
genera and species are known in southern South

America, and two or three forms extend north-
ward into Mexico. They vary in size from
that of a quail to that of a guinea hen. The
head is small, neck slender, bill elongated, and
plumage close and inconspicuous, usually brown-
ish or bluish, with few ornamental markings.
The wings are short and rounded and the tail so
short and soft as in some species to appear ab-
sent altogether. Some of them inhabit forests

and others more open country, and show very
little skill or courage in avoiding the gun or
escaping capture. Their flesh is delicious. They
nest upon the ground and lay very remarkable
eggs, since the shell "looks as if it were of
highly burnished metal or glazed procelain, pre-

senting also various colors, which seem to be
constant in the particular species, from pale
primrose to sage-green, or light indigo, or from
chocolate brown to pink-orange." The fact that

the male alone incubates the eggs is one of many
ratite characteristics of this antique and curious
group of birds. Consult Newton, "Dictionary
of Birds' (New York 1B96) wherein will be
found many references to special authorities.

Tincal, or Tinkal, a common trade name
for borax (q.v.) in the crude state.

Tincker, Mary Agnes, American novelist:
b. Ellsworth, JNIaine, 18 July 1833. In her earlier

days she taught in a Roman Catholic parochial
school, and from 1873 to 1887 lived in Italy.

Her best known novel is 'Signer Monaldini's
Niece' (1878) ; and later fictions by her include
<By the Tiber' (1881); <The Jewel in the

Lotus' (1884); 'Aurora' (18S5).

Tincture, in pharmacy, an alcoholic so-
lution of some medicinal sub.stance, prepared
by digestion, maceration, or percolation. They
may be a solution of some chemical element as
iodine, of some single chemical compound as

chloride of iron, or a solution of that part of
some plant which will dissolve in the solvent
used : example, tincture of cinchona bark. Sim-
ple tinctures are those obtained from a single
drug, compound tinctures from many. The sol-

vents (menstrua) are various; pure alcohol,
mixtures of alcohol and water or of alcohol and
ether, alcoholic solutions containing ammonia,
etc.

Tin'dal, Matthew, English controversial-
ist: b. Beer I'"erris, in Devonshire, about 1653;
d. 1733. He was graduated from Lincoln Col-
lege, Oxford, in 1676, in 1678 was elected a fel-

low of All Souls' College, and afterward became
a Doctor of Civil Law, and an advocate of Doc-
tor's Commons. In the reign of James II. he
turned Roman Catholic, but in 1688 returned to

the Church of England. He published several
pieces, political and theological, among which
were a 'Letter to the Clergymen of the two
Universities, on the subject of the Trinity and
Athanasian Creed,' and a treatise, 'The Rights
of the Christian Church asserted against Priests'

(1706). This work excited a sensation among
the high church clergy, who attacked it with
great animosity. Tindal published two defenses
of it, which the House of Commons ordered to
to be burned by the common hangman, with the
original treatise. In 17.30 he published his
'Christianity as Old as the Creation, or the
Gospel a Republication of the Religion of Na-
ture,' in which his object was to show that there
cannot be any revelation distinct from the inter-
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nal revelation of the law of nature in the hearts
of mankind. This deistical or rationalist work— by which his name is chiefly known— re-
ceived a great many answers.

Tin'dall, or Tyndale, William, English re-
former and translator of the Bible: b. near
Welsh borders about 1490; d. Vilvoorden, Bel-
gium, 6 Aug. 1536. He entered the University
of Oxford in 1510, and was graduated in 1512.
He subsequently went to Cambridge, where he
resided till 1521, and about this latter date be-
came tutor to the children of Sir John Walsh,
a landed gentleman in Gloucestershire. He
preached witli great acceptance in the neighbor-
hood, but soon got into trouble owing to his
unorthodox views. In 1523 he went to London,
where he came under the influence of Luther's
teaching. It was at this time that he began
his translation of the New Testament, but finding
it unsafe to carry out such a work in England,
he went to Hamburg in 1524, and immediately
afterward to Lutlier at Wittenberg, where he
remained till April 1525. During this time he
was proceeding with his translation, with the
assistance of one William Roy, and the printing
of it was begun at Cologne in 1525. A Roman
Catholic clergyman, John Cochlajus, came to
know of this, and obtained an injunction order-
ing the stoppage of the work, whereupon Tin-
dall went to Worms and had the work printed
there. It was smuggled into England in 1526,
and at once Archbishop Warham and Bishop
Tunstall took the lead in seizing and burning
copies. Attempts were also made to get hold of
Tindall, but he fled to Marburg, where he en-
joyed the protection of the landgrave of Hesse.
Here he became a Zwinglian in his attitude
on the Eucharist, and published some of his
most important original works, including 'The
Parable of the Wicked Mammon* (1528) ; <The
Obedience of a Christian Man,> and <How
Christian Rulers ought to Govern* (1528) ; and
<The Practyse of Prelates* (1530). He also en-
gaged in a vigorous polemic with Sir Thomas
More. From Marburg he went to the Nether-
lands, and for several years resided in Antwerp,
but toward 1533 left the city for a time, owing
to Henry VIII.'s efforts to seize him. In 1535
he was captured at Antwerp by the imperial
officers, assisted by an English Roman Catholic
student named Phillips who professed to adopt
his reforming opinions. He was lodged in the
state prison at Vilvoorden, near Brussels, and
despite some efforts to save him, made by Crom-
well and others, he was tried for heresy, con-
demned, degraded from holy orders, then
strangled and his body burned. A fragment of
the interrupted Cologne print of his New Testa-
ment translation is in the British Museum, and
there are two extant copies of the first edition
of his complete New Testament (152s), one
(practically complete) in the Baptist College,
Bristol, the other (incomplete) in Saint Paul's
Cathedral. A revised edition was issued by him
at Antwerp in 1534, and a further revision in the
following year. His translation of the Penta-
teuch appeared at Marburg in 1520-30, and that
of Jonah at Antwerp in 1531 ; a copy of each is
in the British Museum. Tindall's translation is
of much importance in the history of English
style and English literature, and formed the.
basis, as far as it went, of the Authorized Ver-
sion of nearly a century later. There is an edi-

tion of Tindall's original works by the Parker
Society (three vols. 1848-50). Consult: De-
maus, 'Life of William Tindall' (1886).

Tinder, a dry substance that readily ig-
nites from a spark. Specifically, tinder, before
the introduction of friction matches, was in
common use as a means of starting a fire. It
consisted usually of charred linen which caught
the spark from a flint and steel ; since the tinder
did not flame, the fire was started by touching a
match dipped in sulphur to the ignited tinder.
"German tinder" or amadou consisted of the
more solid portions of certain fungi, mainly tree-
growing polyfores, prepared by boiling in water
and drying. Sometimes saltpetre, or even a
little gunpowder, is added. Amadou has been
used to stop bleeding, and also in surgery as a
support, and for pressure and protection.
"Spanish tinder" was a stuff prepared from the
pubescence of the flower-heads, stems, and leaves
of globe-thistle. The use of the word tinder
has been extended to denote any substance easily
inflammable. Tinder-boxes were boxes in which
tinder was kept ready for use; they were
usually provided with a flint and steel, the latter
often fastened to the cover of the box in such a
manner that the flint when struck against it sent
sparks into the tinder within.

Tine'idae, a family of moths, prominently
represented by several small species whose cater-
pillars are destructive to woolen fabrics, furs
and various stored products. See Clothes-
moth; Flour and Meal Insects; Grain In-
sects; Moths; etc.

Tinoceras, ti-nos'e-ras, a genus of mam-
mals now extinct, found in the Eocene of Wyom-
ing (Bridger beds) and representing the order
Dmocerata (q.v.). The individuals were all
large, some of them nearly equaling the elephants,
and dift'ered little from, if, indeed, they were not
identical with, Uintathcrium (q.v.).

_
Tinos, te'nos, or Tenos, te'nSs, Greece, an

island in the nomarchy of the Cyclades, imme-
diately southeast of Andros. It is 18 miles long
by eight miles broad, and has an area of 81
square miles. It is trn versed by high moun-
tains, the terraced slopes of which yield wine,
wheat, melons, figs, etc. Block marble and
wrought marble in a variety of vessels and orna-
ments, silk and silk goods are the chief exports.
Tenos or Hagios Nikolaos, the chief town, on
the south coast, is the see of a Roman Catholic
bishop, has two Roman Catholic churches, and a
small harbor. North of the town is the white
marble church of Penagia Evangelistria, a fa-
mous- pilgrim resort. Excavations in 1902 on
the site of ancient Tenos revealed remains of
the Temple of Poseidon. Tenos was prominent
in the wars with the Persians, and during the
Greek Revolution 1821-7. Pop. 12,000.

Tin'tem Abbey, England, a ruin of un-
rivaled beauty in ^lonmouthshire, on the Wye,
eight miles south of Monmouth. It was founded
in 1131 by the Cistercian monks— the church in

1287. It is well preserved and is a noble speci-
men of the transition from Early English to the
Decorated. The open work of the windows is

one of its chief beauties. LTnder Henry VIII.
the abbey was dismantled and its lands bestowed
upon the Earl of Worcester.

Tintoretto, ten-to-ret'to, Jacopo Robust!,
son of a dyer (Italian, tintorc) , whence his usual
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surname, Italian painter : b. Venice i6 Sept. 1518;

d. there 31 May 1504. He was a pupil of Titian,

but was soon dismissed by his master, perhaps

through fear of rivalry. He thereupon worked
without a master, taking as his ideal in painting

a union of the design of iMichelangelo with the

coloring of Titian. He painted with such ex-

traordinary facility and rapidity as to gain the

epithet "II Furioso." Annibalc Carracci said that

he was sometimes equal to Titian, often inferior

to Tintoretto. He treated Scripture subjects in

a perfectly naturalistic spirit, but at times this

became decidedly coarse. Ruskin estimates Tin-

toretto very highly, and places him among the

supreme painters. The greater number of his

works are to be found in his native city, and of

these the following may be named : In the

Palace of the Doges :
" Paradise,' the largest oil-

painting in the world, with a very large number
of figures; 'The Delivery of the Doge's Insignia

to Niccolo da Ponte' ; 'Recapture of Zara'

;

'Forge of \'ulcan' ; 'Mercury with the Graces' ;

'Minerva driving back Mars* ; 'Descent from
the Cross' ; etc. In the Academy: 'St. Mark de-

scending to the Rescue of a Condemned Chris-

tian Slave' ; 'Adoration of the Kings' ; etc. In

the church of Madonna dell' Orto : 'The Last

Jtidgment' ; 'Adoration of the Golden Calf ;

'Miracle of St. Agues,' and 'Presentation in the

Temple.' The Uffizi gallery at Florence con-

tains some of his works, including 'Abraham's
Sacrifice* and a 'Marriage at Cana' ; and the

Pitti Palace contains, among others, a 'Descent
from the Cross' ; 'Vulcan with Venus and
Cupid,' and a 'Madonna.' The Prado Museum
at Madrid is rich in works by Tintoretto,

among them being many portraits ; and others

are to be seen in the National Gallery at London
('St. George Destroying the Dragon'; 'Christ

Washing the Feet of His Disciples'), Berlin,

Dresden, Vienna, Paris, etc. Consult: Ruskin,

'Stones of Venice'; 'Alodern Painters': etc.;

Osier, 'Tintoretto' (i8;q') : Stearns, 'Jacopo
Robusti' (1895).

Tin'worth, George, English sculptor: b.

London, England, 5 Nov. 1843. He was the son
of a wheelwright, and in his father's shop began
the practice of wood carving. In 1861 he took
lessons in an art school at Lambeth, and in 1864
entered the Royal Academy schools. After ex-
hibiting figures and groups of figures at the

Royal Academy, he obtained an appointment in

the Doulton art pottery (1867). The produc-
tions by wliich he became famous were mainly
terra-cotta panels with groups of figures in high

relief illustrating scenes from sacred history,

which combine originality of design, with drama-
tic effectiveness, and devout feeling. His most
important work is the rercdos in York Minster,

with 28 terra-cotta panels.

Tionontaic, an American Indian tribe for-

merly residing near Nottawasaga Bay, Ontario,

Canada. When first discovered by the French
in 1616, they were called the Tobacco Nation,
from their large fields of tobacco. In 1670, the

remnants of the tribe joined the Wyandottes
(q.v.).

Tippecanoe, a nickname of General
William Henry Harrison, given toi him on ac-

count of his victory in the battle of Tippecanoe
(q.v.). In the presidential campaign of 1840,

which resulted in the election of Harrison and

Tyler, "Tippecanoe and Tyler too" was the party

war-cry of the Whigs.

Tippecanoe, Battle of, fought 7 Nov. 1811
near the site of the present village of Battle

Ground, on the Tippecanoe River, in Tippe-
canoe County, Ind., between about 900 Ameri-
cans under VVilliam Henry Harrison (q.v.), who
was then governor of the Territory of Indiana,
and a force of Indians nominally under "the
Prophet," brother of Tecumseh (q.v.), but act-

ually commanded by three chiefs, Stone Eater,

White Loon, and Winneniac. The Indians were
estimated by Harrison at about 6,000, but were
probably much less in numl)er. Harrison en-
camped on the night of 6 November near the In-

dian village on the Tippecanoe River, and while
his men were asleep in the early morning of the

7th the Indians fell upon them with great fury,

and were only defeated and driven from the field

after several hours of desperate fighting, in

which the whites lost about 185 in killed and
wounded, the loss of the Indians being unknown,
though they left 40 dead on the field. The
village was found on the 8tli deserted, and was
burned by Harrison's men. For reasons of pru-
dence Harrison then fell back to Vincennes.
Consult: Pirtle, 'The Battle of Tippecanoe'

(1900), No. IS of the "Filson Club Publica-

tions."

Tipperary, tip-e-ra'ri, Ireland, a town and
the county-seat of Tipperary County in Munster,
situated 42 miles northwest of Cork. It has a
large grammar school, and butter and provision

markets. Pop. (1901) 6,281.

Tippoo Sahib, ti-poo' sii'hib, sultan of
Mysore: b. 19 Nov. 1749; d. Seringapatam,
Mysore, 4 May 1799. He was the son of Hyder
All Khan, whom he succeeded in 1782. During
the operations of the English troops under Gen-
eral Mathews in Malabar, he checked the ad-
vance of the British at Bednor, April 1783, and
temporarily wrested Mangalore from its western
invaders. In the following autumn he was com-
pelled to surrender this province to Great Brit-

ain. In 1784 he was forced to sign a treaty of
peace ; but, continuing to intrigue, war was de-
clared against him in 1790 and in 1791 he was
defeated by Lord Cornwallis and obliged to sur-
render half of his domain, and to pay 33,000,000
rupees to his English conquerors. In 1799 he
was suspected of an alliance with France, and
again defeated by the British and their allies,

the Mahrattas. He was killed while fighting in

this campaign. Consult: Bowring, 'Haider Ali
and Tipu Sultan' (1893).

Tip'ton, England, town in Staffordshire,
situated six miles northwest of Birmingham. It

has coral and iron mines, iron foundries,
steam boiler and structural iron works, and
red and white lead factories. Pop. (1901)
30,543-

Tipu'lidae, the family of craneflies (q.v.).

Tiraboschi, te-ra-bos'kc, Girolamo, Italian
literary historian: b. Bergamo 28 Dec. 1731 ; d.

Modena 3 July 1794. He was educated by the
Jesuits, afterward joining their order, and was
for many years a professor in the University of
Afilan. He was a scholar of note, his greatest
work being the 'Storia della Lelteratura Ital-
iana' (1772-93) in 13 volumes. He also pub-
lished 'Biblioteca Modenese' (6 vols. 1781-6) ;
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and 'Memorie storiche modenesi' (1793-4)- He
was librarian to Francis III., duke of Modena,
from 1770.

Tirailleur, ti-ra-lyer, a skirmisher, sharp-
shooter ; the title was first emploj-ed by the

French, in 1792, to denote light-armed troops

thrown out from the main body to do skirmish

work, feel the enemy, cover the movement of the

main body, etc.

Tiraspol, te-ras-poly', Russia, a river-port

in the government of Cherson, on the Dniester,

60 miles northwest of Odessa. It possesses five

churches, two synagogues, and a state bank.

One of its chief attractions is its gardens.

The principal industries are tobacco-raising and
fruit culture. There are four factories and some
trade is carried on. Pop. (1897) 27,585.

Tire, the band placed around the fellies of a
wheel, is commonly made of metal or of rubber.

Metal tires were formerly made in sections and
were bolted to the wheel in such a way as to

"break joints" with the fellies, and this style of

tire has only recently been abandoned in Eu-
rope. The continuous steel tire is an American
invention and consists of a flat hoop of steel of

the same width and circumference as the fellies;

it is expanded by heating and put on in a heated
condition; upon cooling it shrinks and tightly

compresses the wheel. It is further secured by
sunk-bolts through the fellies. Recent progress

in wheel building has made the use of rubber
tires very general, their advantage over metal
tires being in increase of tractive adherence and
decrease of jar on the vehicle. Rubber tires al-

ways have rounded contact surfaces and are gen-
erally tubular in shape. They are of three prin-

cipal kinds— solid rubber; those with central

air spaces; and pneumatic tires. The rim of the

felly is usually concave in order to fit the rub-

ber tire more snugly, and is frequently cased

with a thin sheet of metal. The tire is fastened

to the felly by cement, lacings, etc. In the case

of pneumatic tires, where there is an air-tight

elastic tube contained within a tough outer sec-

tional one often the distention of the inner tube

is made to automatically clinch the tire to the

fellies.

Tire'buck, William Edwards, English nov-
elist : b. Liverpool 1854. He was for some years

a writer on the staff of the Liverpool 'Mail,'

and the 'Yorkshire Post,' but in 1888 retired

from newspaper life and devoted himself to writ-

ing fiction. His best known novels include

:

'Saint Margaret' (1888); 'Dorrie' (iSgO.and
'Miss Grace of All Souls' (1895). He is also

the author of an estimate of 'Dante Gabriel

Rosetti' (1882), and of a later work entitled

'Great Minds in Art' (1888) ; etc.

Tiresias, t!-re'si-as, according to Greek
mythology, a soothsayer of Thebes, reputed to

have been struck blind either because he had
revealed to men things which they ought to

know, or because he had seen Athene bathing.

Athene conferred upon him the power to under-
stand the language of birds, while Zeus gave
him the gift of prophecy and long life. Tenny-
son has a poem on the subject of 'Tiresias'

(1885), who also figures in many Greek legends.

Tiryns, ti'rlnz, Greece, in Argolis, 10 miles
southeast of Myccnse, an ancient city on a rocky
height which formed the Acropolis ; beneath

which another city extended along the plain.

The town was destroyed 468 a.d. Much of the

citadel and of the cyclopean walls with their

pointed gates are still standing, together with
some interior passages or galleries of similar

construction. The excavations conducted by
Schliemann in 1884-5, resulted in the discoyery

of a magnificent palace, comprising various

buildings, and approached by a peristyle. The
complete arrangement of public halls and private

apartments is apparent. Consult Schliemann,
'Tir>-ns' (1886), and Perrot and Chipiez. 'His-

toire de I'Art dans I'Antiquite' (Vol. VI.

1894).

Tischbein, tish-bln, Johann Friedrich
August, German painter: b. Maestricht 1750;

d. Heidelberg 1812. He studied with Johann
Heinrich Tischbein, and in Paris and Italy.

After serving as court painter in Waldeck he
became director of the Leipsic Academy in 1800.

He painted many noteworthy portraits, including

nine of the princes and princesses of Orange-
Nassau (Amsterdam) and that of Schiller,

which he finished in 1804.

Tischbein, Johann Heinrich, German
painter: b. Haina 3 Oct. 1722; d. Cassel 22 Aug.
1789. He studied under the court painter Freese

in his native town, and under feoucher, Van
Loo, and Watteau in Paris. He entered the

studio of Piazzetta in Venice 1748, returned to

Cassel in 1751, was made court painter to the

landgrave, and in 1776 became director of the

New Academy. He painted numerous portraits

and historical pictures, which, although not pos-

sessing great strength, were considered among
the best produced in Germany at that period.

Among them may be mentioned: 'Lessing'

(1760) ; 'Count Waldner von Freundstein*

(1761) ; 'Augustus and Cleopatra' (1769) ; and
'Belisarius' (1786).

Tischbein, Johann Heinrich Wilhelm, Ger-
man painter and etcher, called "the Neapolitan":

b. Haina 15 Feb. 1751 ; d. Eutin 26 July 1829.

He was a nephew of Johann Heinrich Tischbein,

and the most famous of the Tischbein family.

He studied under his uncle and other relatives,

and in Hamburg, Bremen, and Holland. Goethe
assisted him in going to Italy, and in 1787 the

two went together to Naples, where Tischbein

enjoyed the patronage of Sir William Hamilton,

and from 1789 to 1799 was director of the Acad-
emy. In 1809 he became court painter to the

Duke of Oldenburg. The 43 'Idyls' celebrated

in Goethe's verse were painted by Tischbein at ,

Eutin. To different publications he contributed

over 150 etchings and engravings, and his paint-

ings include 'Conradin of Swabia Hearing his

Sentence' (1784) ; 'An Italian Landscape'

(1819) ; a portrait of Goethe; and a portrait of

the artist himself. Consult Michel, 'Etude
biographique sur les Tischbeins' (1881).

Tischendorf, tish'en-dorf, Konstantin von,

German biblical critic: b. Lengenfcld. Saxony, 18

Jan. 1815; d. Leipsic 7 Dec. 1874. He was edu-

cated at Leipsic, where he qualified as a lecturer

in 1840. In the latter year he went to Paris and

deciphered the 'Codex Ephrsemi,' and soon

afterward he began to travel extensively in Eu-

rope, Egypt, Sinai, and Palestine in search of

biblical manuscripts. In 1844 he saved from the

flames in the Convent of St. Catharine on

Mount Sinai a valuable manuscript of the Old
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Testament, but failed to get possession of more
than a part of it. This part he published in fac-

simile in 1846 as the 'Codex Friderico-Augus-
tanus,* so named in honor of his patron, the

King of Saxony. He was appointed in 1S45

extraordinary professor, in 1850 ordinary honor-
ary professor, and in 1859 ordinary professor of
theology and biblical palaeography at Leipsic.

He again visited the East in 1853, and in 1859
he made a third visit at the cost of the Russian
government. On the third journey to Sinai he
brought back the rest of his 'Codex Friderico-

Augustanus,* better known as the 'Codex Sin-
aiticus,* the oldest Greek manuscript of the
Bible, containing the entire New Testament and
the Epistle of Barnabas, besides much of the Old
Testament. (See Codex Sin.mticus.) A mag-
nificent facsimile edition was published in four
volumes at Saint Petersburg in 1862. In 1869
Tischendorf was ennobled by the emperor.
Among his contributions to the textual criticism

of the New and the Greek Old Testament are
the following editions: 'Codex Ephrsemi Syri'

(1843); 'Codex Friderico-Augustanus' (1846);
'Monumenta Sacra Inedita' (1846) ; 'Evan-
gelium Palatinum Incditum' (1847) ; 'Codex
Amiatinus' (1850); 'Codex Claromontanus'
(1852); 'Novum Testameutum Vaticanum'
(1867); 'Appendix Codicum celeberrimorum
Sinaitici Vaticani Alexandrini* (1867); and
'Monumenta Sacra Inedita: Nova Collectio'

(1855-70). He issued several editions of the
Greek New Testament, of which the 8th critical

edition (two vols., 1864-72) is of great impor-
tance. In his 'Novum Testamentum Triglot-
turn* (1854) he printed together his Greek text,

the Latin of Jerome, and the German of Luther.
His 'Synopsis Evangelica' (5th ed. 1854) should
also be mentioned in connection with this part of
his work. He edited the Septuagint with criti-

cal appendix (1850; 7th ed. 1887), and on the
New Testament apocrypha and pseudepigrapha
published: 'De Evangeliorum Apocryphorum,
Origine et Usu> (1851) ; 'Acta Apostolorum
Apocrypha* (1851); 'Evangelia Apocrypha*
(1853); and 'Apocalypses Apocryphse* (1866).
'In wann wurden unsere Evangclien verfasst?'
(1865; Eng. trans.) he shows a strongly conser-
vative tendency. He described his travels in the
works 'Reise in den Orient' (1845-6) and 'Aus
dem Heiligen Lande' (1862).

Tish'ri, a month in the Jewish calendar,
the first of the civil year and the seventh of the
ecclesiastical. It corresponds to portions of our
September and October, and contains the Jewish
Day of Atonement as well as the Feast of Taber-
nacles. It is frequently mentioned in the Old
Testament and in i Kings viii. 2 it is related
that ". . . all the men of Israel assembled
themselves unto King Solomon at the feast in
the month Ethanim. which is the seventh
month" ; ^

the term Ethanim. used instead of
Tishri, signifies streaming rivers, the result of
the September floods. The name tishri occurs
in the Pahnyrene inscriptions, and therefore
was probably not confined to the Jews.

Tissandier, te-san-de-a, Gaston, French
aeronaut: b. Paris, France, 21 Nov. 1843. He
was the inventor of a dirigible balloon in which
he made an ascent of 51^ miles from Paris in

1875 ; he alone surviving of the members of the
aeronautic experiment. Besides his written con-

tributions to the sul)jcct of aeronautics he has
contributed to the 'Library of Wonders' series,

well known volumes on the subjects of light,

water, coal, and fossils.

Tissot, te-s6, Claude Joseph, French phi-

losopher: b. Fourgs (Doubs), 26 Nov. 1801 ; d.
Dijon 7 Oct. 1876. He translated the larger part
of Kant's writings into French. Among his orig-
inal works are: 'Of the Beautiful, Especially
in Literature' (1830); 'Short History of Phi-
losophy' (1840); 'The Mania of Suicide and of

Revolt' (1840); 'Parceling of the Land and
Division of Property' (1842); 'Principles of
Morality' (1866); 'Catholicism and Public In-
struction' (1874); 'Insanity Considered Espe-
cially in its Relations to Normal Psychology'
(1876).

Tissot, James, French painter: b. Nantes
15 Oct. 1836; d. Abbey of Bouillon 8 Aug. igo2.
He was a pupil of Ingres, studied in London un-
der Seymour Haden, and attracted attention by
his brilliant pictures of fashionable women, ac-
tresses and grisettes, as in his 'Promenade in the
Snow' (1859). His series of etchings 'Parisian
Women' was very popular. He suddenly
changed his whole artistic aim in life under the
stress of a sudden bereavement and went to
Palestine (1890) where he studied for six years
the scenery and buildings and rural activities

of the Holy Land for the purpose of producing
a set of pictures illustrating the life of Christ.
These paintings were subsequently reproduced
by Lemercier in Paris under the title ' La Vie de
notre Seigneur Jesus-Christ'; and a parallel
publication of them has been issued in this coun-
try. The original drawings and paintings, 540
in all, are now in the Brooklyn Institute
of Art, having been purchased from the artist
inr $60,000.

Tissue, a group of similar cells in a plant
iir animal body which form a definite fabric,

having the same origin and discharging the same
function. Tissues are classified according to
their structure when completely developed, in
accordance with their functions, or with refer-
ence to their mode or origin. A common classi-

fication of animal tissues includes cellular tissue
(q.v.), connective tissue (q.v.) , epithelial tissue
(see Epithelium), muscular tissue (see Mus-
ruL.\R System), nerve-tissue (see Nervous
System), etc. Fatty tissue consists of a mesh-
work of white fibrous tissue in which fat-cells

are imbedded. It is found beneath the skin,
around various internal organs, in the marrow
of bones, and elsewhere, and is both protective
and heat-retaining in its function. Mucous
tissue is merely a stage in the development of
ordinary connective tissue. Adenoid tissue,
found in the glands, consists of a network of very
delicate connective tissue, in which white cells of
various sizes are entangled. The cartilage (q.v.)
or gristle of the joints is one of the primary ani-
mal tissues. See .•\n.\toimy, CoMrARATivE; Ana-
tomy OF Plants; Bone; Cartilage; Histol-
ogy; Parenchyma.

Tissue Paper. See Paper and Paper-mak-
I.N'G.

Tisza, tis'6, Koloman Borosjeno von, Hun-
garian statesman: b. Grosswardein 16 Dec.
1830; d. Budapest, Hungary, J^ March 1902. He
was educated for the law, but entered the civil
service in 1848, and took a prominent part in
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educational affairs. Although not at first iden-

tified with the revolutionary movement, the at-

tempt of Austria to control ecclesiastical matters

in Hungary in 1859 brought him forward as the

leader of the party which stood for Protestant

autonomy. In i860 he was elected to the Hun-
garian Parliament, where he opposed the con-
ciliatory measures offered by the imperial gov-
ernment in the proposal to relinquish absolute

authority and to yield the right of representation

to the Magyar provinces, and stood resolutely

and persistently for independence. In 1861

he succeeded Count Telsky as the leader of

the Constitutional party. He was subsequently

instrumental in uniting the moderate Radicals

with the Liberal party, but was at all times op-

posed to the socialistic and agrarian demands
of the revolutionists. In 1875 he was appointed

minister of the interior, and sorne months later

became prime minister. He resigned his office

in 1890. but continued until his death to direct

the affairs of his party and to control legislation.

Tita'nia, according to Ovid, a name of

Latona, a daughter of the Titan Coius.

Shakespeare in 'Midsummer Night's Dream,'
gives the name to the wife of Oberon.

Titanif'erous Iron Ores are chiefly varieties

of the minerals ilmenite. hematite and mag-
netite. Ilmenite (q.v.) is often called _ titanic

iron ore and is richer in titanium than either of

the others. The value of these ores for both

iron and titanium, which was long questioned,

seems at last to be established. The remarkable

attraction of titanium for nitrogen suggests its

use in freeing iron and steel of blow-holes,

while titanium steel is known to possess remark-

able toughness and tensile strength. Much ex-

cellent work has been done by Rossi in pointing

out the merits of titanium steel and in develop-

ing processes for the reduction of titaniferous

iron ores. The most important known occur-

rences of these ores are in Norway, Quebec and
the Adirondack Mountains, in each of which
regions there are beds of vast extent. These
occurrences have been exhaustively described

in papers by F. J. Pope and Prof. J. T. Kemp.

Ti'tanite, a mineral occurring in mono-
clinic crystals, often wedge-shaped and twinned,

having the composition of calcium silico-titanate.

Its lustre is adamantine to resinous; hardness,

5 to 5.5 ; specific gravity about 3.5. Parting is

often prominent, while prismatic cleavage is

less distinct. Its colors vary greatly. Dark
brown to black crystals, .sometimes several inches

in diameter, occur mostly in limestone in Saint

Lawrence County, New York, and in Canada.
The variety sphcne is usually bright green or
golden yellow, and often occurs in gneiss or
chloritic schists in transparent or translucent

twin crystals. Owing to the high refractive and
dispersive power of such crystals, gems of rare

beauty and inferior to none but the diamond in

their play of colors, may be cut from them,
though they lack durability owing to their low
degree of hardness. The finest of these gem
sphenes are from Switzerland, the Tyrol, Dela-
ware County, Pennsylvania, and Tilly Foster,

New York.

Titanosau'rus, a genus of huge sauropo-
dous dinosaurs. Sec Dinosauria.

Titanothe'rium. See Brontotherium.

Titans, tl'tanz, in Greek mythology, six
sons and six daughters of Uranus and Ge, name-
ly Oceanus, Koius, KreHus, Hyperion, lapetus,
and Kronus ; Theia, Rhea, Themis, Mnemosyne,
Pho;be, and Tethys. Uranus having banished to
Tartarus the Hekatoncheires ("the hundred-
handed") and the Cyclops, Gaia called the Titans
to avenge their brothers. They rose and freed
them, deposed Uranus, and set Kronus in his
place. Kronus and the Titans were in their turn
put down by the sons of Kronus and Rhea,
named the Olympii, with Zeus at their head, but
not till after a long stnrggle, in which Zeus
brought to his aid the Cyclops and Hekaton-
cheires, whom Kronus had again imprisoned in

Tartarus. Zeus quelled the Titans with the
lightning given him by the Cyclops, hurled them
to Tartarus, placing them under the care of the
Hekatoncheires. This struggle, called the Ti-
tanomachia, was regarded as symbolic of the
conflict of reason and order with the rude forces
of nature. Consult: Mayer, 'Die Giganten und
Titanen in der antiken Sage und Kunst' (1887).

Titchener, tich'en-er, Edward Bradford,
American psychologist : b. Chichester, England,
II Jan. 1S67. He was graduated from Oxford
in 1890, and afterward studied in Leipsic. He
returned to Oxford as extension lecturer in

biology, but was called to Cornell University,
Ithaca, N. Y., in 1892, as assistant professor of
psychology, and in 1895 became Sage professor of
psychology there. His writings include 'A Prim-
er of Psychology' (1898), and a later volume
entitled, 'Experimental Psychology.' He is also

an assistant editor of the 'American Journal of
Psychology,* and a frequent contributor to its

pages.

Tith'erington, Richard Handfield, Ameri-
can writer: b. Chester, England, 2 Oct. 1861.

He was educated at Winchester and Magdalen
colleges, Oxford, came to the United States in

1884, and is at present managing editor of
'Munsey's Magazine,' New York. He has pub-
lished a 'History of the War with Spain'

(1900).

Tithes, taxes, either voluntary or compul-
sory, consisting of one tenth of the subject
taxed. Usually tithes were one tenth of the

annual profit of the land and were paid for

purposes of church support. The custom is of
extreme antiquity. In Genesis xiv. 20, Abraham
allows a tenth of the spoils taken from four
kings to their victor. Moses allowed tithes for

the support of the Levites and for service in

the temple (Lev. xxvii., and Num. xviii.). In

778 Charlemagne commanded tithes to be col-

lected within all the portions of the old Roman
empire over which he ruled; this was for the

support of the Christian Church. These tithes

were by him allotted to four dift'erent uses : one
part was for the maintenance of the edifice of

the church, and the other three, severally, for

the support of the bishop, the clergy, and the

poor. Ecclesiastical tithes were always more or

less oppressive in their operation, being unevenly

imposed, but after their introduction into Great
Britain they were systematized. They were first

enjoined in England in 786 and in 794. Offa,

king of Mercia, gave the Church all the tithes

of his kingdom, and this law was subsequently

made general for all England by Ethelwulf.

When dioceses were divided into parishes the

tithes of each parish were allotted to its minister,
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at first by common consent, but afterward,

about I20O, by the law of the land, and this

law still holds good in England. The custom of

paying tithes became established in Germany
and France about the same time, the gth cen-

tury, and in the Scandinavian countries in the

nth century. At first tlic payment of the tax

was always in kind, that is, in grain, live slock,

wool, etc., and such tithes were known under
three heads, namely, prsdial, or those which
arise immediately from the soil, as grain, fruits,

and wood; mixed, or those consisting of natural
products but nurtured by the care of man, as

calves, lambs, eggs, cheeses, wool, etc. ; and per-

sonal, or those arising from the profits of per-

sonal industry as in the pursuit of some pro-
fession, or some trade of livelihood. VVith

regard to their value tithes were divided into

great and small ; great tithes being grain and
wood, and belonging to the rector, and small
tithes being the other praedial tithes with the

mixed and the personal tithes, and belonging to

the vicar.

Tithes proved a source of great trouble in

every country in which they were collected and
a constant cause of bickering between the clergy

and the people. They have therefore been aban-
doned in nearly all countries except England,
where they are still retained. There they have
been the cause of constant friction between
the people on the one hand and the officers of
the law and the clergy on the

_
other. Under

Henry VIII. the owners of certain great estates

were relieved of tlie duty and this increased

the feeling of the tithe-payers that their burden
was an unjust one. In three fourths of Ireland

it was found impossible to collect tithes, for

long periods at a time, and the enforcement
of the law, especially in cases of non-members
of the Church, was not infrequently accompanied
by riot and revolt. Finally, an act of commuta-
tion was passed by which tithes were assessed

in money, the value being based on the average
price of corn for a preceding term of years.

The matter has been the subject of much legis-

lation by Parliament, which has generally estab-

lished in lieu of the old system a fixed money
rent charge payable annually. Consult for fur-

ther information H. W. Clarke, 'History of
Tithes' (1891) ; S. Degge, *The Parson's Coun-
sellor with the Law of Tithes' (1820); and
J. Selden, 'History of Tithes' (1618).

Tithing, an old English subdivision of the
population. It consisted of a company of about
ten households, one of the integral parts of a
hundred (see Shire), who were regarded as a
distinct political division for some purposes of
police and civil regulation. At its head was the
tithing-man, who was directly responsible to
the officers of the crown, the several members
of the tithing being bound for the peaceable
behavior of each other. The institution of the
tithing has passed away, the tithing-man has
evolved into the police constable, but in some
parts of England British conservatism still pre-
serves the name and the corresponding territorial

distinction.

Tithing Man. See Town and Town Meet-
ings.

Tithonus, ti-tho'nus, a son, or nephew of
I-aomedon. king of Troy. He was beloved of
Eos (Aurora, Morning), who induced Zeus to
make him immortal. Her prayer was granted,

but she had neglected to ask for perpetual youth,
and in time her lover took on all the signs of
extreme age. Tithonus prayed to the gods to
be relieved of this "cruel immortality" and was
metamorphosed into a grasshopper. Tennyson
has written a remarkable poem, 'Tithonus,' on
this mythological incident.

Titian, tish'an, or Tiziano Vecellio, tet-se-

ii'no va-chel'le-o, Italian painter: b. Capo del

Cadore, in the Alps of Friuli 1477; d. Venice 27
Aug. 1576. His early studies were under Sebas-
tiano Zuccati of Trevigi, and subsequently under
Giovanni Bellini of Venice, and he had as a
fellow pupil Giorgione. The first important
work of Titian was the completion in 1512 of

the unfinished picture by Giovanni Bellini, 'The
Homage of Frederick Barbarossa to Pope Alex-
ander III.,' in the Sala del Gran Consiglio at

Venice. The senate, who had selected the young
painter to finish his late master's work, were
so pleased with its execution that they appointed
him to an office with 300 crowns a year; but the
terms of the appointment bound him to paint for

eight crowns the portrait of every doge elected

in his time. In 15:4 he was employed at the
court of Alphonso I., duke of Ferrara, where
he became acquainted with Ariosto, whose por-
trait he painted. In 15x6, shortly after his

return to Venice, he painted an 'Assumption
of the Virgin,' considered one of the finest pic-

tures in the world ; it is now in the Academy
of the Fine Arts in Venice. His now rapidly
increasing renown procured him invitations to
Rome by Leo X. and to Paris by Francis I.,

neither of which he accepted. In 1528, or per-
haps a year or two later, he produced his mag-
nificent picture, 'The Death of St. Peter the
Martyr'—"a painting," says Algarotti, "in which
the great masters admitted they could not find
a fault." About this time he was introduced by
his friend the poet .Aretino to the notice and
patronage of the Emperor Charles V. In 1530
Charles invited him to Bologna to paint his

portrait and execute various other commissions.
The emperor was so well pleased with the artist

that when he revisited Bologna in 1532 Titian
was sent for to paint his portrait a second time.
It is said that he accompanied Charles to Ma-
drid, where he was created a count palatine of
the empire and a knight of Saint lago, and that
he remained three years in Spain, in which
country many of his masterpieces, such as 'The
Sleeping Venus.' 'Christ in the Garden,' 'Saint
Margaret and the Dragon,' are still to be found.
In IS37 he painted an 'Annunciation' for the
church of Santa Maria degli Angcli at Murano,
but on being refused the price demanded (500
crowns) he presented the picture to the Empress
Isabella, who sent four times that amount in
return. In 1541 he produced 'The Descent of
the Holy Ghost on the Apostles.' 'The Sacrifice
of Abraham,' 'David and Goliath' ; and in

1543 he painted, at the request of the Venetian
senate, his picture of 'The ^'irgin and San
Tiziano.' In 1545 he visited Rome, where he
painted the famous group of Pope Paul III.,

the Cardinal Farnese, and Duke Ottavio Farnese.
In 1547, and again in 1550, he was invited by
his great patron and admirer, Charles V., to
Augsburg. Philip II. continued the pension his
father had granted to the renowned painter. Of
Titian's private life but little is known. Ilis
favorite residence was at Venice, where, after
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his position in the world of art was secure, he
hved in great splendor, and died of the plague.

Titian may be regarded as the master of por-
trait-painting as relates to character, resem-
blance, grace, and tasteful costume. He ex-
celled in the figures of women and children,

but was not so successful with male forms.
He was an exquisite colorist, but his correctness

in drawing is less conspicuous. He was par-

ticularly remarkable for his accurate observation
and faithful imitation of nature, whether in the
figure, the landscape, the drapery, or other acces-

sories. Consult: Crowe and Cavalcaselle,

<Titian; His Life and Times* (1879); Heath,
'Titian'; Ticozzi, 'Vite dei Pittori di Cadore*
(1819) ; Northcote, <The Life of Titian.*

Titicaca, te-te-ka'ka, the largest lake in

South America, situated on the southeastern
boundary of Peru, its eastern shores belonging
to Bolivia. It is about 116 miles long and 30
miles wide, and lies at an altitude of 12,635

feet in a large plateau basin between the two
main Cordilleras of the Andes. It is of irregular

shape, and contains several islands. Its surplus
water is discharged southward by the river

Desaguadero, which flows into Lake Aullagas,
and thence disappears in the Salinas Grandes,
so that the water of the lake does not reach the
ocean. Lake Titicaca was formerly much larger

than now, and is still decreasing in area. In
spite of the high altitude the shores are in-

habited, and steamers ply on its waters. The
islands and the regions around the lake contain
some of the most interesting architectural re-

mains of ancient Peru.

Titlark, a small lark-like bird of the family
Motacillidic, many species of which inhabit most
parts of the world in every variety of region,
some being migratory, others permanent resi-

dents. The nest is made upon the ground, of dry
grass and stalks, lined with finer plants and hair,

and the eggs are 4 to 6. The American titlark

(Anthus ludovicianus) is 6^ inches long
and II in alar extent; olive brown above, each
feather darkest in the middle; beneath yellowish
brown, the sides of the neck spotted longi-

tudinally with dark brown; round eyes and
superciliary stripe yellowish; central tail feathers

like back, the others blackish brown, the ex-
ternal one mostly white and a white spot at the
end of the second; primaries edged with whitish,

and the other quills with pale brownish; bill

and feet black. It is very generally distributed

over North America, extending to the Pacific

and to Greenland, and is accidental in Europe.
The flight is exceedingly easy and graceful ; it

occurs in flocks of tens or hundreds, running
fast on the ground, vibrating the tail whenever
it stops, not squatting like the larks, but mov-
ing the body on the upper joints of the legs.

It is found in the fields, on the prairies, along
rivers, and on the seashore; the notes are clear

and sharp tweets, the last much prolonged ; it

breeds in the East only north of the Saint
Lawrence River, and especially in the coastal

districts of Labrador; but in the Rocky Moun-
tain region spends the summer much farther

south, but at cool elevations. This bird is very
similar to the A. obscurus and sf>inolclta of
Europe, though the latter has a longer bill and
less slender tarsi and toes, and has no yellowish
superciliary stripe; the outer tail feathers are

not white, and the spots are less distinct below.

Among the European species the most exten-
sively distributed is the meadow titlark or pipit

{A. pratensis), which is a favorite field-bird in

Great Britain. The tree-pipit or titlark {A.
arborciis) is another favorite. Both are kept
as cage-birds. Consult general works, and
Coues, 'Birds of the Northwest' (Washington
1874).

Title, in ordinary language an appellation
or a name.

In Laiv.— The word title in its derivative
sense denotes the sources of ownership in prop-
erty, but in its ordinary use is synonymous with
property or the ownership of property. Common
law divides titles to real property into two
classes—"titles by descent" and "titles by pur-
chase," the first including only the mode of
acquisition through inheritance, and the latter

all other modes of acquisition. Modern treatises

prefer a classification of the means of acquiring
property as by acts inter vivos, and by the

death of the former owner. Under the first

group may be included the methods of original
acquisition, such as by accretion, discovery, etc.

;

lapse of time, such as prescription or limitation

;

eminent domain, as the assumption of property
by the state; and conveyance, which includes
ail methods of gifts or sales between living
persons. Under the group of methods of
acquisition upon the death of the former owner
are by wills or testaments; descent or inherit-

ance ; occupancy ; and gifts causa mortis. For
information consult such works of law as Digby,
'The History of the Law of Real Property'

;

Schouler, 'Personal Property'; Tiedeman, 'Real
Property' ; and Williams, 'Real Property' and
'Personal Property.'

Titles of Honor.— Words or phrases be-
stowed on individuals as a mark of distinction.
The use of honorary titles is as old as civiliza-

tion and seems to have arisen from titles be-
stowed for some public service, and only later
to have been bestowed in virtue of the dignity
of the office or employment of the recipient,
and even later to have become hereditary. As
used by the Greeks and Romans, however, titles

conformed to the first and the last customs—
they were bestowed for service and were hered-
itary. Later, Roman offices carried their titles

with them irrespective of the merits of the
holders, for example, the names Cassar and
Augusta, and the phrase pater fatria, all of
which came to be applied to the imperial throne
regardless of the character of the occupant.
Among niodern rulers the titles king and em-
peror with the feminines and in the case of
Russia that of czar, are the titles of supreme
heads of government. The word king denotes
a ruler as does the Roman equivalent, rex. And
the word emperor, which is used in the same
sense, originally denoted the ruler of an empire
or a confederation of several states, each of

which had a king at its head. In this respect
the word is advisedly applied to the emperor
of Germany. But long before the advent of
Christianity it had become customary to add to

the titles signifying the office, honorary qualify-

ing titles. Henry IV. of England was called

"Grace"; Edward IV., "Most High and Mighty
Prince"; Henry VII., "Highness"; and Henry
VIII., "Majesty." This latter title was uni-

versally adopted by the sovereigns of Europe,
and was subsequently subjected to further quali-
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ication, as in the case of James I., who was
called "His Sacred Majesty of England," and
was formally addressed as "James, hy the Grace
of God, King of Great Britain, France, and Ire-

land, Defender of the Faith," etc. Catholic

rnlers, meanwhile, had assumed snch titles as

"Catholic" for Spain, "Most Faithful" for Portu-

gal, etc. The present ruler of Great Britain

receives the title, "Edward VII. by the Grace
of God, of the United Kingdom of Great Britain

and Ireland and of the British Domains beyond
the Seas King, Defender of the Faith, Emperor
of India," etc. The eldest son of the British

sovereign is styled the Prince of Wales, and
the eldest daughter the Princess Royal ; the

other sons and daughters are styled Prince and
Princess, and all, together with the children of

the sons of the reigning sovereign, are addressed
as Royal Highness. The five orders of nobility

in Britain are distinguished by the titles of
honor— Duke, Marquis, Earl, Viscount, and
Baron. These nobles have several titles, granted
by distinct patents, in their progressive steps

in the peerage. A duke may tlius be a Marquis,
an Earl, a Viscount, and a Baron ; the Duke
of Sutherland is, for instance, Marquis of Staf-
ford, Earl Gow'er, and Viscount Trentham,
Baron Gower, Earl of Sutherland and Baron
Strathnaver, and a Baronet. One of the in-

ferior titles is permitted as a matter of social

dignity to be assumed by the eldest son. Thus
the eldest son of the Duke of Sutherland takes

the courtesy title, as it is called, of Marquis of
Stafford. Courtesy titles do not raise their

bearers above the rank of commoners, and con-
sequently the eldest sons of peers are eligible

for election as members of the House of Com-
mons. The lowest hereditary title is that of
Baronet, which, besides its name, which is placed

after the name and surname of its bearer, en-
titles him to the prefix Sir. The dignity of knight-

hood is not hereditary. The titles of Esquire
and Master (Mr.) are now given indiscrim-

inately to nearly all classes of persons. The
continental titles of Duke, Marquis, Count, Vis-

count, and Baron often differ considerably in

rank from the corresponding titles in England.

Titles in the United States.— Hereditary

titles and other titles of nobility are forbidden
bj' the Federal Constitution and the citizen of

another country who bears such a title when he
becomes a citizen of the United States must
relinquish his title. Various offices of dignity

and trust carry with them certain forms of
address, but these forms of address pertain to

the offices alone, and the holders of these offices

have no claims to the prescribed form of ad-
dress after their terms of service have expired.

The President, governors of States, and min-
isters of foreign nations are addressed, and
spoken of, as your or his "Excellency," save
in the case of speaking to the President, who
should be addressed as "Mr. President." The
Vice-President, members of the Cabinet and
members of Congress, heads of departments,
assistant secretaries, comptrollers and auditors
of treasury, clerks of the Senate and House of
Representatives, State senators, law judges,
mayors of cities, etc., are entitled "Honorable."
Military, naval, ecclesiastical and other profes-
sional dignities are distinguished by the titles

common to the English-speaking peoples of the
world.

The pope of Rome is distinguished by the

title "His Holines.s," and addressed as "Your
Holiness" ; cardinals by the title "His Emi-
nence" ; bishops as "Monsignor," and in Eng-
lish as "My Lord." The title of bishops is

"Right Reverend," that of archbishops "Most
Reverend" ; deans are addressed as "Very
Reverend," and archdeacons as "Venerable."

All clergymen and ministers of the Christian

religion are styled "Reverend."

Title-deed, a paper, or one of several

papers, written or printed, or partly written

and partly printed, by virtue of which a person
claims ownership or title. The term is often

used in the plural to denote the several muni-
ments of title turned over by the grantor on
delivering the property to the grantee or his

agent, and in this sense title-deeds are any
documents containing evidence of the title or

any part of the title to real estate or other

property so granted. Every owner of property

is supposed to have his own title-deeds, but

the modern system of registering real estate

transfers requires an official copy of the title-

deeds to be entered in the office of the registrar

or of whatever public agent assumes the duties

of registrar, and there be open to the public

inspection.

Title Insurance is eflfected in countries

having public offices for the record of titles to

real estate through the agency of title guaranty
companies. This business has assumed impor-
tance in the United States where the system
is most fully developed. In that country law
requires all transfers of real estate, all mort-
gages, wills, judgments, etc., to be entered in

official registers open to public inspection. In
the larger cities these records soon became so
voluminous that the matter of verifying title

became a cumbersome affair calling for the
prolonged services of expert realty lawyers.

Moreover such research was attended with long
delay and with great expense ;

yet this had to

be repeated every time a fresh transfer or mort-
gage took place, since the vendee or mortgagee
was not apt to accept the property without
assurance of its being unencumbered and sound
in title. Finally in 1876 a Philadelphia company
was organized to guarantee titles, and the plan
proved so successful that companies have since

been organized in nearly every large city in

the country. The plan of operation of these
companies calls for large capital, for in order
to be independent of the clumsy and sometimes
inaccurate methods of public record offices the

title insurance companies form their own records
of real estate titles in the locality in which they
operate, and must maintain for this purpose a
large staff of expert title examiners. On ac-

count of the size of its force a well-equipped
company can make the first examination and
guaranty of a title in less than a week, whereas
from one to three montlis was sometimes re-

quired by the practising attorneys. The fee

required in this first instance is usually about
the same as that charged by a reliable lawyer,
or, in case of a long examination, about one
half of one per cent of the value of the property
negotiated. After a property has been once
examined and its title guaranteed, the noting of
future transactions affecting it is a simple mat-
ter, and subsequent guaranties are issued upon
short notice and for a small fee.
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Title to Property. See Realty.

Title Registration, a system of public

records under which titles to real property are

recorded in public offices for the purpose of

expediting the process of transfer and of giving

legal notice to claims of ownership to lands so

entered. In England the registration of titles

is of comparatively recent introduction, the

system being due to the land transfer acts of

187s, under which it was first successfully prac-

tised. The office of record in that country is

conducted by a registrar appointed by the lord

chancellor, who also fixes the fees for the

various services of the office. These fees, paid

in the form of stamps, provide the emoluments
of office from which the registrar draws his pay.

Under the act of 1875 the registrar must approve
of the title submitted and in case of a sale the

vendor must make affidavit that he has pro-

duced all the deeds, wills and other instruments

of title as well as all the evidences of encum-
brances on the land, in order that the registrar

can make a fair entry. When once a title is

registered no adverse title will acquire any
advantage by length of possession, but any per-
son claiming an adverse interest can lodge a
caution of that fact and be entitled to notice

of all further transactions on the property.

When the registered land is sold the name of
the transferee is entered on the register and he
is issued a certificate of title. The law is not
compulsory m England, but is being gradually

adopted because of its advantages over the old

system.
In the United States it early became custom-

ary to register titles, mortgages, and notices of
transfer of interest, encumbrances, etc., in pub-
lic offices, usually in the office of the county
clerk of the court. This officer has no judicial

or discretionary powers and is empowered only
to register official copies of deeds, mortgages,
agreements, etc. In place of the issuance of
a certificate the clerk notes on the original or
a duplicate deed that a true copy has been
entered on the official register and this copy
becomes legal notice of claim of title to all the

world. The clerk of the court, who is a county
officer in the United States, and elected, not ap-
pointed, frequently delegates this part of his

work to an appointed assistant known as the
registrar of deeds. Between the parties of a
conveyance the recording or non-recording of
the instrument is of no moinent, but conveyances
made after the first is recorded are void, and
any conveyance not recorded is void as against
a subsequent conveyance to a bona fide purchase
from the person in whose favor a recorded con-
veyance has been executed. State regulations,

however, usually govern the matter of registra-

tion in regard to its effect as constructive notice.

For the ".Australian system" of national land
registration, see Torrens' Land System.

Titles of Honor. See Orders (Royal) and
Decorations of Honor.

Tit'marsh, M. A. or Michael Angelo, a
pseudonym employed by Thackeray when con-
tributing his "Paris Sketch Book,' 'Yellow-
plush Papers,' etc., to 'Eraser's Magazine.*

Titmouse, one of the diminutive birds of
the subfamily Farmer, family Paridic. which are

among the most interesting of passerine birds.

There are more than 75 known species, ranging

widely over most parts of the world except
Australia, but most abundant in the temperate

and colder regions of the northern hemisphere.

None of them are really migratory, though they

roam widely during the winter in search of

food, nor are they gregarious, though in this

particular also stress of weather frequently

causes them to gather in flocks, often with other

small birds,— as redpolls, finches, etc. They are

not songsters, though most of them have char-

acteristic, and frequently musical, call notes, and
during the breeding season they sing after a
fashion, rather weakly. They are very active,

restless, familiar birds, usually showing little

fear of man and oftentimes coming about houses

in their continual search for food. They eat

everything from seeds to the eggs and young of

other birds. The nesting habits are varied, but

they lay numerous eggs and raise two or more
broods each season. The plumage is never bril-

liant, though occasionally striking, but is most
frequently plain, though very tasteful.

Structurally the titmice, aside from their

small size, are hard to distinguish from the

jays, to which birds their habits also ally them
in many ways. The bill is short and stout,

straight and unnotched, and there are no rictal

bristles, but the base is covered by tufts of

bristly feathers, directed forward, entirely con-

cealing the nostrils. The feet are stout, with

scutellate tarsi and short toes. The wing is

rounded, with ten primaries, of which the first

is exceedingly short. The tail as long as or

longer than the wing is composed of 12 feathers,

and usually rounded or graduated. The plumage
of the body, long, soft and loose.

Of the 75 species of titmice, one fifth occur

in America, all of these having been taken

within the limits of the United States. About
two thirds of all the species belong in the genus

Panis, and the same proportion holds among
our American forms. The most abundant and
familiar of our species is the black-capped tit-

mouse (P. atricapillus), widely distributed and
known everywhere as the chickadee. The typical

form ranges in eastern America from the Middle
States northward, but closely allied sub-species,

or species, occupy practically all the rest of the

continent. The general color is ashy-gray, the

back with a brownish tinge, the under parts

white, or nearly so; the crown, nape, chin and
throat black, with the cheeks white. In size,

the various forms range from 4J^ to 5^/2 inches,

of which the tail is about half. The chickadee

is a very active, tireless little bird, retiring to

the woods and swamps during the summer, but

in winter very abundant in our villages and
parks and about houses. It can easily be at-

tracted to any spot where food is provided, and
if unmolested by cats or otherwise will soon

become very familiar. Although it eats bread

and crumbs and other articles of a vegetarian's

diet, its tastes are carnivorous and it is espe-

cially fond of "meat-on-the-bone." When forag-

ing for themselves, chickadees eat an enormous
number of insects and thus justify their exist-

ence, if that were necessary. .As a matter of

fact, chickadees are so familiar, so daintily

clothed, so cheerful even in the severest weather,

and so courageous, and their usual call note

"chick-a-dee-dee," is so pleasing, none of our

birds is more imiversally loved and enjoyed. In

the spring, when the mating begins, the chickadee
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has another note, a plaintive, though not
drawled, "pe-\vee." The nest is a mass of moss,
feathers, wool, plant down, etc., placed in a hole
in a stump, tree or fence post, usually not far

from the ground. The eggs are five to eight
in nuniher in each of the two broods, and are
white, spotted with reddish-brown. The chicka-

dee of the South Atlantic States (P. carolincn-
sis) is said to have notes quite different from
the northern species. In the southeastern
United States, ranging north to New Jersey, but
rarely further, is another very abundant tit-

mouse, quite different from the chickadee in both
colot- and form, known as the tufted titmouse
(Partis bicolor). It is a gray bird, with a black
forehead, and a conspicuous crest, an inch longer
than the chickadee and not so attractive. The
notes are not so attractive as those of the chick-

adee and become monotonous ; the most com-
mon rendering in words is "peto, peto, peto,'*

but it also has other calls. The tufted titmouse
is not so familiar or contiding as the chickadee
and is distinctly a woodland bird, seldom seen
about houses. It is not shy and is readily ap-
proached, while the prominent crest makes it

easy to recognize. The nesting habits and the

eggs are similar to those of the chickadee, but
the latter are considerably larger. A tufted
titmouse occurring in the valley of the Rio
Grande (Parus atricn'slatus) is notable for its

glossy black crest, while the bridled titmouse
(P. woUucberi) is a related species occurring in

the southwestern United States, and is remark-
able for the very conspicuous black and white
markings on the head. Besides several other
interesting species of Parus, the southwestern
United States is the home of four or five very
small titmice, belonging to the genera Psaltn-
parits and Auriparus. The former are called
*bush-tits" and though very plainly colored with
black, brown and plumbeous, their very small
size, four inches or even less, and their large,

woven, pensile nests, with lateral entrance, make
them an interesting group. The gold-tit (Auri-
parus Hainceps) is of about the same size, but
is notable for the rich yellow head, the other
upper parts being ashy and lower parts whitish.
These little birds build great globular nests of
twigs, in the bushes, lining them with down and
feathers. The eggs are pale bluish speckled with
brown.

Of the tits of the Old World, seven species
occur in Great Britain, but one of them, the
crested tit (Parus fn.r/a(!(.r), is only an accidental
visitor. The great tit (P. major) is the largest
European species, though only about the size of
our tufted titmouse. The general color is yel-
lowish and gray, with white cheeks and black
head and throat. The blue tit (P. arruU'us)
and the cole tit (P. atcr) are the commonest of
the English species. The former has the top
of the head light blue and a bluish cast to the
rest of the plumage. It is the species usually
called «tom-tit.'' The azure tit (P. cyantis) of
Siberia, which is sky-blue and white, and the
large Japanese tit (P. varius), which is hand-
somely marked with chestnut, will serve as
examples of the more brightly colored titmice.
The long-tailed tits of the genus Aigithalos are
remarkable not merely for their excessively long
tails but because they build very clal)orate cozy
nest.s, which are purse-shaped and hang free
or are attached along one side to the trunk of

a tree. The eggs are very numerous, as many
as 20 having been found in one nest.

Consult in addition to standard ornithologies,
Coues, 'Birds of the Northwest* (Washington
1874) ; and < Birds of the Colorado Valley'
(Washington 1887).

Tittlebat Titmouse, the name of a London
shop clerk who figures as the hero of *'l'en

Thousand a Year," a novel by Samuel Warren
(q.v.).

Titular Bishop, an episcopal title in the
Roman Catliolic Cihurch substituted by Pope
Leo XIII. for the older one of bishop in partibus
iniidclium.

Titular Church, a name given to the parish
churches of Rome, as distinct from the patri-

archal churches, which belong to the pope, and
from the oratories. Each titular church is

under a cardinal priest, has a district assigned
to it, and a font for baptism in case of necessity.

Ti'tus, companion and well loved friend
of Saint Paul. He was converted by the apostle

(Tit. i. 4), at Antioch 50 or 51 a.d., and in the
same year accompanied him to Jerusalem, and
was present at that first council which recog-
nized Gentile converts as part of the church,
and exempted them from the burden of the
Mosaic ritual (cf. Acts xv. 1-35 with Gal. ii.

1-3). Paul soon afterward carried out the lib-

erty thus accorded by refusing to require Titus,
a Greek, to be circumcised (Gal. ii. 3-5). Titus
was subsequently with Paul at Ephesus (56),
whence the former was sent on a special mission
to the Corinthians, carrying with him Paul's sec-
ond epistle to that church (2 Cor. viii. 6, 22, 23;
xii. 18). When Titus returned (57 a.d.) he
found the apostle in Macedonia (2 Cor. vii. 5^,
J3-I5). Subsequently (65 or 66 a.d.) he was left
in Crete to arrange the affairs of the Church and
"ordain elders in every city" (Tit. i. 5). Re-
turning thence to Rome he was despatched by
Paul (66 or 6y) to Dalmatia (2 Tim. iv. 10).
Titus returned to his work in Crete, and died at
an advanced age. See also Titus, Epistle to.

Titus, Flavius Sabinus Vespasianus,
Roman emperor: b. 40 a.d.; d. Reate 13 Sept.
81 A.D. He was the son of Vespasian, whom he
succeeded as emperor in 79 a.d., and was
brought up at the court of Nero with his friend
Britannicus, whom he accompanied in his wars
in Germany and Britain. Later he commanded
a legion in the war of Vespasian against the
Jews, conducting the campaign in Judaea in 69
in the place of his father, who was then called
to the imperial throne. At the end of a long
and cruel siege Jerusalem was taken by Titus 8
Sept. 70. Titus returned to Rome in 71, where
he was rewarded with the title of Csesar and
given a part in the government of the empire.
He early manifested the qualities of a humane
and able ruler and he became the idol of the
Roman people. The Colosseum, begun by Ves-
pasian, was completed under his direction, and
the public baths named in his honor, and other
institutions for the public benefit were estab-
lished by Iiiui.

Titus Andron'icus, a repulsive drama of
bloodshed and crime produced in ISQI, and va-
riously ascribed to Marlowe, Kvd'and Shake-
speare. It is included in the original Folio Edi-
tion of Shakespeare's plays printed in 1623.
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Titus, Epistle to, one of the epistles of

Saint Paul, stated to have been written to Titus,

as bishop over the Cretans, from Nicopolis in

Macedonia. It is known as one of the "Pastoral

Epistles," because devoted chiefly to admoni-
tions on the subject of pastoral duties. In this

epistle Saint Paul describes what a bishop ought

to be. and applies severe language to certain of

the Cretans. This, and the two epistles to Tim-
othy, have been subjected to much discussion.

See Timothy, Epistles to; Titus.

Titusville, Pa., city in Crawford County;
on the Pennsylvania and the Dunkirk A. V. & P.

R.R.'s : 150 miles north of Pittsburg, and SO
miles southeast of Erie, Pa. The city is on a

plain which slopes slightly toward the south

and east. The natural drainage has been supple-

mented by an excellent systern of sewerage.

The water is obtained from artesian wells, seem-
ingly inexhaustible, and is distributed by pump-
ing directly to consumers. The broad streets

are largely paved and the long lines of trees

add greatly to the charm and beauty of the city.

Electric trolley lines run over many of the

principal streets.

Industries.— The manufacturing industries

consist of a tannery, one of the largest in the

United States, iron and steel works, machine

shops and foundries, oil refineries and paraffine

works, radiator works, two large chemical

works, three planing mills, carriage and wagon
works, sash and blind works, furniture factories,

silk mill, chair works, wood specialty work, cut-

lery works, electric light and power plant, and
forge works. The output consists of iron car

tanks, steam engines and boilers, oil well ma-
chinery, and fittings, gas, gasoline engines, etc.

There are large oil fields in the vicinity and the

first artesian well in the world of which there

is any lecord, sunk lor petroleum, was drilled

about two miles south of Titusville, in the sum-
mer of 1859, striking oil on 27 August of that

year. The government census of 1900 gives the

number of manufacturing establishments 113;

avera,ge number of wage-earners, 1,204; aver-

age yearly wages, $522,749 ; cost of materials

used, $1,657,275; the annual value of products,

$2,995,292.

Churches, Educational Institutions, etc.—
There are 12 church edifices, and two halls for

religious services. The educational institutions

are a high school with a three years' course, four

graded public schools and one kindergarten, all

under one superintendent. Saint Joseph's Acad-
emy, kindergarten, and parish school. Tlie

city has also an excellent library, "The Benson
Memorial Library." The Titusville Hospital,

which is supported mainly by the State, is lo-

cated there.

Govertimcnt, History, and Population.—
Titusville was first settled in 1796, became a
borough in 1847, and chartered as a city in 1866.

The town was laid out in streets in 1809, and
into building lots in 1816. The city owns and
operates the waterworks and one of the electric

light plants. The government is vested in a

mayor, controller and treasurer, elected for a

term of three years ; a common council of eight
members, elected for two years and a select

council of five members, elected for four years.

Tile majority of the population are native born,
the predominating foreign element, consisting

of Scandinavians, Irish and German. Pop.
(1900) 8,244. M. N. Allen.

Tiui, te-we', or Tivi, te've, Philippines,
pueblo, province of Aibay ; on the northeast
coast ; 23 miles north by west from the pueblo
of Albay. It is the centre of a hemp grov/ing
region, and exports hemp by way of Tabaco.
It is especially celebrated for its thermal springs
of iron and sulphur waters with medicinal
properties, which are visited by large numbers
of natives.

Tiumen, tyoo-meny', Russia, in Siberia,
government of Tobolsk, 90 miles southeast of
Tobolsk, on the Tura River. It is an important
centre of trade, lying on several commercial
routes, with railroad communication. It has a
large technical school. Its principal manufac-
tures are leather, soap, candles, carpets, pottery
and woolen goods. These articles are exported
to China, the Kirghiz steppe. Bokhara and
everywhere in Siberia. The Tinmen carpets
are especially renowned, and are hand-work.
In Tiumefi is located a famous exile prison.

Pop. (1897) 29.588.

Tivoli, te'v6-le, Italy, in the province and
district of Rome, on the Teverone or Anio, 24
miles northeast of the capital. Its position on
a rocky height overlooking the river is ex-
tremely picturesque. Tivoli commands a fine

view of Rome and the Campagna. It contains a
fine modern cathedral which contrasts sadly
with the other town buildings. Its antiquities
are numerous and interesting, and include a
temple of the Tiburtine sybil, temple of Vesta,
villa of Hadrian, etc. The artificial cascades
formed by the Teverone constitute an interesting

feature of the landscape and supply power for
the electric lighting of Rome, and for various
factories. Tibur was one of the most venerable
towns of Latium, and 'iinportant in the Latin
Confederation. It became subject to Rome in

338 B.C. Pop. (1900) 11,500.

Tlaxcala, tlas-ka'la, or Tlascala, Mexico,
the smallest state in the republic, situated be-
tween the states of Puebla, Hidalgo, and Mex-
ico. Area 1,596 square miles. The capital,

Tlaxcala, was in ancient time a large city, but
its present population is only 2,715. The state
lies within the plateau region, and its surface is

broken by high mountains. Tlie principal occu-
pations are agriculture and some manufacture of
cloth, though iron and silver are found in the
mountains. Tlaxcala was at the time of the
Discovery, a powerful native state which had
maintained its independence of the Aztecs. It

became an ally of Cortes and retained its own
government for a time under the Spaniards.
Pop. (1900) 172,315, almost all Indians.

Tlemcen, tlem-sen', Algeria, in the prov-
ince of Oran, 70 miles southeast of the city

of Oran. It is a walled town with nine gates,
and is divided into three sections, namely, the
citadel and military establishment; the business
portion, containing the residences of foreigners;
and the native section. The town stands amid
olive-groves and vineyards. It has 32 mosques,
Protestant and Catholic churches, a museum,
and Jewish synagogue. The manufactures com-
prise textiles, carpets and leather articles, bur-
nooses, etc. Trade is important, especially with
Morocco. Pop. (1901) 22,273.
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Tlinket, a group of tribes which constitute

a distinct linguistic stock known as Kolushan.

They inhabit the coast and isUuids of southern

Alaska. Previous to the advent of the white

man their houses were rudely constructed, and
their trade carried on with neighboring tribes.

The exchange of slaves was carried on ex-

tensively, and they were treated by their masters

with the greatest cruelty. They have greatly

diminished of late years, till there now remain
but about 5,000, a large number of them being
employed in the canning industry.

Toad, an amphibian of the anourous
family Bufonidcc or some related family in the

series Arcifcra, in allusion to the structure of

the shoulder girdle. The Bufunida: present the

following distinctive features: The tongue is

well developed, fixed to the front of the mouth,
and has the hind end free. The result of this

arrangement is that it can be filliped by means
of appropriate muscles with the greatest speed

and precision, and thus serves these usually

totally toothless animals in the capture of insects

which adhere to this mucous-coated organ.

Teeth are always absent from the jaws, but may
be present on the vomer in a few foreign genera.

The hind toes are more or less webbed, the

front toes webless, and the ends of the toes

are neither clawed nor furnished with adhesive

disks. In all cases the vertebrre are proacelous

or have their bodies hollowed in front, the

transverse processes of the sacrum are ex-

panded and ribs are absent. This family is an
extensive one of about IS genera and 100 species

and is cosmopolitan, but is especially well rep-

resented in tropical America. The species differ

considerably in habits, most of them being ter-

restrial burrowers, but some are aquatic, others

arboreal.

Within the United States Bufo is the only

genus, being represented by 9 or 10 species,

most of which belong to the southwestern
United States and Mexico. The common eastern

toad (B. Iciitigiiiosus) is found in one or other

of its sub-species throughout the eastern United
States and Canada. The familiar roughness
and wartiness of the skin of toads is due to the

presence of glands and, especially on the head,

to bony deposits. They are chiefly terrestrial

and nocturnal, and feed upon insects of which
they destroy vast numbers. Toads visit the

water in March or April, their breeding season,

for the purpose of depositing their eggs, which
are in long strings and are fertilized by the

male upon their extrusion. During the mating
season the males are very noisy at night and so

pugnacious that they sometimes kill one another
in their encounters. Development takes place

rapidly and the tadpole-stage is passed in three

or four months, when the young toads leave the

water in multitudes. The popular repugnance
to these perfectly harmless animals has no doubt
arisen from their unprepossessing aspect and
outward appearance. No venom or poison ap-
paratus of any kind exists in these creatures;
and save that the secretions of the skin may be
of acrid or irritant nature when brought in con-
tact with cut or exposed surfaces, they are

utterly harmless to man. There is a swelling
above the eyes covered with pores, and large,

thicK, and prominent enlargements behind the

eyes which secrete an acrid fluid, which protects

these animals from the attacks of carnivorous

mammals. They also swell up with air when
attacked by snakes. When handled, toads fre-

quently eject urine from the vent, but the wide-
spread belief that the contact of this fluid

with the skin produces warts is utterly un-
founded. Toads are extremely tenacious of life,

and can exist a long time without food ; their

hibernation in mud, cracks, and holes has prob-
ably given rise to the stories of their being
found in places where they must have existed

for centuries without food and air. These
stories, however, have no foundation in fact,

for Dr. Buckland proved, by direct experiment,
that no toad can live for two years if deprived

of food and air. Another common belief that

toads are often rained down, is probably to be
explained by the fact that great numbers of

young toads frequently leave during showers of

rain the vicinity of pools in which their larval

life was spent. Toads are really extremely
interesting animals, and much entertainment can
be derived from their observation.

Among' foreign toads are the great Bufo agua,
large enough to fill a quart measure, of the

West Indies and South America ; the green toad

(B. viridis) of Europe, noted for its change
of color; the long-tongued toad (Rhinophrynus
dorsalis) of ]\Iexico, which feeds on termites;

the European fire-toad {Bombinator igncus), so
called from its brilliant red under parts and
belonging to the family Discoglossida; and the

remarkable Surinam toads (q.v.) which are

tongueless and carry the young in little cavities

on the back. The last belongs to the distinct

family Pipidtr. The spade-foot toad (q.v.) and
the tree-toads or tree-frogs (q.v.) belong re-

spectively to the families Scaphio/tidce and Hyli-
dce. Many of the toads have remarkable and
interesting breeding habits, for accounts of

which reference must be made to works of

herpetology.

Consult: Cope, 'Batrachia of North America'
(Washington 1889) ; Boulenger, 'Tailless Batra-
chia* (London 1892) ; Gadow, 'Amphibia and
Reptiles' (New York and London 1901) ; Samp-
son, 'American Naturalist* (1900).

Toad-flax, a common roadside weed
(Linarla liiuiria) belonging to the Scrophulaiia-
cea. It somewhat resembles a snap-dragon, but
is smooth and has many linear leaves, either al-

ternate, or opposite and verticillate on the lower
portions of the stem, and very pale-green. The
stem is prolonged by a terminal bracted densely
flowered raceme. The blossoms are pale-yellow
with a short spur, a two-lipped corolla, the

lower lip spreading' and three-lobed, with a base
so enlarged as to nearly close the throat with
an orange-colored palate. This combination of

orange and yellow has given rise to the name
"butter-and-eggs." It is also called ranstead.

The plant has been naturali:?ed from Europe, and
it rather pretty, but is very tenacious, and very
difficult to eradicate.

A native toad-flax is L. canadensis, a slender
plant, with blue flowers and with a tendency
toward oppositencss. The Kenilworth ivy
(Cymbalaria cymbalaria) is also called ivy-

leafed toad-flax, and is a glabrous trailing peren-
nial, with reniform-orbicular leaves and bluish
flowers. L. triornithophora, a European plant,

is peculiar for its purple long-spurred flower»
blooming in whorls of three, and resembling
birds, which has suggested the title, three-birds
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toad-flax. The American bastard toad-flax
{Comandra umbellatum) is a delicate, pale-
green smooth plant of the sandal-wood family,
with greenish white or purplish, campanulate
corollas and oblong leaves quite nnlike the
Linaria. In England Thesium Unophyllum, with
leaves like those of toad-flax, is known by the
same name as Comandra.

Toadfish, any fish of the genus Batrachns,
so called from the large head, wide gape, and
generally toad-like appearance. The common
toad-fish (B. tan) is from eight inches to a foot
long, light brown marbled with black. There
are about 12 species, dwelling principally in trop-
ical and sub-tropical seas.

Toadstone. (i) In geology, an old Eng-
lish name for certain amygdaloidal basaltic rocks
occurring in Cumberland. England. The name
is also applied to a mottled, apparently spheru-
litic felsite, found near Boston. (2) Fragments
of rocks or precious stones, resembling toads
either in color or form, also fossils of various
kinds, supposed to possess special therapeutic
virtues. Such objects were for many centuries
highly prized in Europe, being worn as rings or
amulets.

Toadstools, properly fungi of the family
Agaricacece, which includes the edible mush-
rooms. See Fungi.

Toaspern, Otto, American artist: b.

Brooklyn, N. Y.. 26 March 1863. He was grad-
uated at the Royal Academy of Fine Arts,
Munich (1888) ; was the pupil of N. Gysis and
P. Nauen ; and became an instructor in the
National Academy of Design, New York.
He is best known as an illustrator of 'Life'

;

'Ladies' Home Journal' ; 'Century' ; 'Harper's,'

and several leading European periodicals.

Toast, originally bread dried or scorched
before the fire. As early as the 16th century it

became the fashion in England to add toasted

bread to drinks. From this habit the term toast

came to be applied to a drink of honor proposed
to some person or sentiment during the course,

or at the conclusion, of a meal. The growth of

social drinking in the 17th century greatly in-

creased the custom of toasting, and it became
common to toast not only the reigning monarchs,
the hosts, and the flag, but each person of the

assembled company, absent friends, and numer-
ous sentiments. Finally the term came to denote
not only the drink but the person or sentiment

toasted, and in this dual sense the word is used
to-day. Toasts are properly drunk standing, and
it is the modern custom to have some person
present reply to the sentiment proposed in an ap-

propriate speech. Consult Chamber's 'Book of

Days' ; and Valpy's 'History of Toasting'

(1881).

Tobacco, a very important plant, belonging

to the natural order Atropacea, or night-shade.

The introduction of the use of tobacco forms

a singular chapter in the history of mankind.
How long it had been in use among the aborig-

ines of .^merica before the discovery by Colum-
bus there are no means of approximating. It

is certain it had been used for many ages. Co-
lumbus, in 1404, observed the natives smoking
it wrapped in the delicate husks of the maize,

a practice which is yet in use by the Indians of
Mexico. Tobacco was altogether unknown to

the civilized world before the discovery of
America. The claim made by the Chinese that

it was used by them before that period does not
rest upon evidence sufficiently strong to make
it worth consideration. The accounts of its

early introduction into Europe are meagre and
more or less conflicting.

History.— It is probable that the first to bring
the plant to notice was Francisco Fernandes, a
celebrated physician who was sent to Mexico by
Philip II. in 1558 to investigate the flora of
that region. He brought specimens of the to-

bacco plant to Spain. In 1560, Jean Nicot sent

seed from Lisbon to Paris while he was French
ambassador to Portugal. From him it received
its generic name. In 1586, Ralph Lane, the
first governor of Virginia, and Sir Francis Drake
brought the first tobacco and pipes to England.
Sir Walter Raleigh was a smoker of tobacco,
though Governor Lane is said to have been the
first Englishman to contract the habit. During
the period from its first introduction to the close

of the 17th century its use had spread through-
out Europe and among the western nations of
Asia, notwithstanding the steady and resolute
opposition of kings, sultans, popes, and priests

to its use. John Rolfe. the husband of Pocahon-
tas, began systematically to cultivate tobacco in

1612. In 1616 Sir George Yeardley, the deputy
governor of Virginia, encouraged the colonists
to grow it for profit. In the following year so
alluring was the prospect of gain from its culti-

vation that when Governor Argall came to
Jamestown "he found all the Publick Works
and Buildings in Jamestown fallen to decay and
not above five or six houses fit to be inhabited

;

the market places, streets and all spare places
planted with tobacco and the colony dispersed
all about as every man could find the properest
place and best conveniency for planting."
Tw-enty thousand pounds were shipped to Eng-
land in June l6ig and from that period to the
present it has formed a large item in the com-
merce of the country, notwithstanding it is

taxed heavier than any other cultivated product
whatever. The most absurd restrictions were
put upon its cultivation and sale, and even the
number of leaves to be left to a plant was fixed
by the Virginia Company. Heavy duties were
imposed, the size of the casks prescribed and
even the prices were established by the gov-
ernor and council. In the year 1676, the custom
duties collected in England on tobacco grown
in Virginia amounted to 120.000 pounds sterling.

During the four years 1772 to 1775 inclusive,

a total of 397,475.139 pounds were exported.
From 1776 to 17S2, during the seven years of
the Revolutionary War. only 86.649,333 pounds
found its way to European markets, about half

of which was consumed in Great Britain. From
1619 to 1641, the prices ranged from three
shillings down as low as three pence per pound.
Just before the breaking out of the Revolution-
ary War, the prides rose rapidly, and unmanu-
factured tobacco was sold in London at 12 pence
per pound in 1775. Before the outbreak of the

war in 1812, tobacco sold in Dublin at 15 pence
per pound. During the Civil War in the United
States, lasting from 1861 to 1865, the average
price of the heavy types of tobacco in the mar-
kets ranged from 12 cents to 45 cents per pound,
reaching its highest prices in 1864-S. This was
before the white burley or yellow tobacco had
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Begun to be cultivated to any considerable

extent.

Species of Tobacco.— Tobacco belongs to the

nightshade (Solanacea) family, which embraces
in its genera many of the best known domesti-

cated plants and vegetables. Among them are

red pepper, Irish potato, henbane, jimson-weed,
tomato and egg plant. The genus Nicotiana
embraces about 50 species, but the N. tabacum
and the ^V. rttsiico supply nearly all the tobacco
of commerce. The tobaccos cultivated generally

in Cuba; the United States; the Philippine

Islands, and the Latakia tobacco of Syria belong
to the species A^ tabacum. The species of N.
rcpanda is cultivated to some extent in Cuba
and is known as Vara tobacco. jV. quadrivalvis

is cultivated by the Indians on the Upper j\lis-

souri River, but the product does not enter into

commerce. A few other ill-defined species are

cultivated by the Indians on the Columbia River
and among the Rocky Mountains. The A''. Per-
sica, said to be a native of Persia, is known as

Shirez tobacco, and takes its name from a town
in Persia, in the province of Farsistan, where
if is cultivated. The Turkish tobacco and tlie

Hungarian tobacco belong to the species AT.

rustica. The latter named are said to produce
the finest pipe smoking tobaccos in the world.

There is a species, probably the A'^. rustica, found
growing wild in ^lexico in the deep narrow
valleys of the Sierra Madre Mountains. The
same stalk sends forth new sprouts from year

to year, the leaves of which are gathered by
the natives and cured in the sun to a dull

greenish color, and for this reason and the

further reason that the species has greenish

flowers, it is called "green tobacco." The spe-

cies that supplies most of the tobacco used by
mankind in every part of the world is A^. ta-

bacum. It grows from two to eight feet in

height; leaves, ovate, oblong or lanceolate

in form, decurrent and from 12 inches to 42 in

length and 8 to 24 inches in v^idth. The ler.ves

are alternately attached to the stalk spirally, so

that the ninth leaf overhangs the first and the
tenth leaf the second. In ordinary varieties the

distance between the leaf-buds on the stalk is

about two inches. In the smaller varieties it

is less. In the species N. tabacum the flowers

appear in clusters with corollas of rose color

or white tinged with pink, funnel-shaped, two
inches long with inflated throats. The corolla

of the N. rustica is green and funnel-shaped,
one inch long. Other species, as the jV. quadri-

valis and N. repanda, have white or yellow
corollas. Fully 100 varieties of the N. tabacum
are cultivated in Virginia, Kentucky, Tennessee,
Pennsylvania, Cuba and other tobacco-growing
States and countries. Among the most popular
varieties for cigar tobacco are the Connecticut
Seed Leaf, East Hartford Broad Leaf, Balti-

more Cuba, Belknap, Havana Seed, Duck
Island, Glessner, Little Dutch, Lancaster, Broad
Leaf, Spanish Seed, Sumatra Seed, Vallandig-
ham and Wilson's Hybrid. For heavy shipping
tobacco the following varieties are preferred,
namely, Beat-All, Bullface, Clardy, Frederick,
Long Green, Love-Lady, Mann, Orinoco, Pryor,
Shoestring, Sleek Stem, Thickset, Twist IJud
and Yellow i\Iammoth. For making yellow to-
bacco the following varieties are excellent

:

Adcock, Bullock, Cunningham, Flanagan, Gooch,
Hester, Hickory Leaf, and Pittsylvania Yellow.

Vol. is — 18

There are two kinds of Burley, the red and
white, tliough the latter variety is grown now
almost e.\clusivcly. There is but one variety of
the Perique. These varieties are distinguished
from one another by the form, color, size and
texture of the leaves ; by their fragrance and
adaptability to particular soils and uses ; by their
absorptive capacity ; by their varying aptitudes
to secrete gums and oily matter while ripening

;

by the expansivencss of leaves and elasticity of
the cured product ; by the smoothness or corru-
gation of the leaves, and by the various hues
which the plant assumes while growing. Some
have the leaves enveloping the stalk at their

base, some are ruffled, others have a stem stalk.

Some have a small midrib and delicate forked
veins, a peculiarity of the Henry County, Vir-
ginia, leaf; others have a coarse, bony structure,

but large leaf and thin web. Some varieties

are long in maturing; others will ripen in six

or eight weeks from the time of transplanting
to the fields. All these varieties are the result
of cross-fertilization of varieties of one species.

The fertilization of one species with another
produces generally barren hybrids. A plant that
is cross-fertilized with another variety grown
under different conditions of soil and climate
shows marked improvement in size and weight,
but not always in the quality of the cured
product. Darwin ascertained that the seed from
the crossed plants germinated quicker and the
young plants grew more rapidly in the seed
bed. The plants also attained greater height
and the superiority of weight was quite mani-
fest.

Types of Tobacco.— There are five great
leading types of tobacco grown in the United
States. These are the Seed Leaf, the White
Burley, the Heavy Shipping or Dark tobacco

;

the Yellow tobacco and the Perique. The seed
leaf embraces all cigar tobaccos, for which
there is a demand in the United States, includ-
ing the Havana seed, the Cuba tobacco and
the American-grown Sumatra. The cigar to-
baccos are grown in the Connecticut and Housa-
tonic valleys of New England ; in some central
counties in New York ; in the counties border-
ing the Susquehanna River in Pennsylvania ; in
the Miami Valley in Ohio; in the southern
parts of Wisconsin ; the northern part of Illi-

nois, and in Florida. The White Burley to-
bacco, used mainly for making plug and fine cut
chewing tobacco and the lower grades of pipe-
smoking tobaccos, is grown in the southern
part of Ohio and in 44 counties in north central
Kentucky, and in parts of Virginia, West Vir-
gmia, Missouri, and to a limited extent in
Tennessee. The Heavy Shipping or Dark types
are grown in all the northern counties of Ten-
nessee ; throughout all the counties of Kentucky,
except those growing the White Burley type;
in the central counties of Virginia, with Lynch-
burg as the centre, and in the southern counties
of Maryland. The Yellow tobacco districts
cover nearly all the counties of the Piedmont
regions of North and South Carolina: many in
the Champlain regions of the same States and
several in the mountainous districts of Ten-
nessee and North Carolina. This tobacco is

also grown in what is known as the south
side counties of Virginia, that is, those counties
contiguous to Danville, the greatest market for
yellow tobacco in the world. This special type
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is used for plug wrappers, for making high-

grade pipe-smoking tobacco and granulated

tobacco for cigarettes. Perique tobacco is

grown only in Louisiana, in a very limited way,

in Saint James parish and tentatively in a few
others. Its reputation is out of all proportion

to the amount grown, which rarely exceeds

50,000 pounds per annum.
Soils.— For the growing of the Seed Leaf

and Havana Seed varieties a strong, highly

manured soil is essential. It must be grown
rapidly and it must be harvested just at the

stage when the expansion of the_ leaves has

ceased and the process of granulation and the

secretion of gummy substances begins. The
soils for the growing of White Burley must be

highly fertile. Generally they are the residuum
of disintegrated limestones, light gray in color,

friable and quick to bring the plant to maturity.

Three fourths of all the soils that have grown
this variety most successfully are adapted to

the growth of blue grass and are derived from
the weathering of the Trenton limestones. No
reddish soils will produce this type of tobacco

to perfection. On the other hand, the heavy
shipping types attain their highest standard on
soils of a reddish hue, with much clay and
oxides of iron in their composition, tenacious,

rich, strong and durable. The less sandy ma-
terial in the soil, the higher the character of

the product. The best soils for this type are

derived from the decomposition of the lower

carboniferous cherty limestones. The yellow

tobacco, now so extensively and profitably

grown, unlike all other types, requires a sterile

soil. It must be light, cream-colored or yellow-

ish in color, sandy in composition and highly

porous. On this sponge-like foundation, just

enough fertilizing matter must be_ applied,

usually the super-phosphate of lime rnixed with

a fair proportion of potash and nitrogenous

substances, to bring the plants to a proper size

when it is best that the fertilizers be exhausted

so that the plants may decline in vitality, grow-
ing more and more yellow like the hickory

leaves in autumn until they are harvested and
the golden hues arrested and fixed by the

highly scientific methods^ of curing, which is

done by employing certain degrees of heat at

certain stages of curing, which heat is supplied

by flues or open charcoal fires. Old fields that

have been exhausted by improvident cultivation,

abandoned and grown up in chinquapin and per-

simmon bushes, old field pines, broomsedge and
other growth, indicative of sterility, have been
found in practice to be the best places for the

growth of the highest grades of yellow tobacco.

All red soils or highly manured soils, especially

those enriched with stable manure or those

derived from trappean rocks, are shunned by
the successful grower of yellow tobacco. There
is a sub-type of the yellow tobacco known to
commerce as spangled tobacco that grows in

the southeastern counties of Ohio, in the north-
western part of West Virginia, not bordering
the Ohio River, and to some extent in Mary-
land. About two thirds of the product is air-

cured and the other cured by fire. The air-

cured is used for domestic consumption ; the
fire-cured for exportation, and this statement

is generally true of all the tobacco grown in

the United States, with the exception of a small
•luantity of fire-cured tobacco grown in Henry

County, Va., and of the air-cured seed leaf that
is exported. The Perique tobacco is grown in

Louisiana by the descendants of the Acadians,
upon the low-lying lands bordering on and
enclosed within the swampy areas lying back
from the Mississippi River. These places are
called vacheries, because the early Spanish set-

tlers were accustomed to drive their cattle to

such spots that they might browse on the cane
and other tropical plants that covered the sur-

face. The soils are black with humus, very
fertile and are elevated but a few feet above the
water. So great is the vegetable matter in these

soils that they will often burn into ashes to

a depth of a foot or more if fires are kindled
on them.

Soils Affecting Color and Texture.— There
is a well-defined correlation between the color

of the soil and color of the tobacco grown upon
it and also between the constituent elements
of the soil and the quality of the cured product.

It has been mentioned how the pale yellowish
soils grow a tobacco of a yellow color. The
grayish soils of the Blue Grass region will

whiten the color of the White Burley. This latter

type, planted on red soils, will show more
brown or red in the cured leaves. The rich,

dark, heavy shipping tobacco grown on red-
dish or chocolate colored soils is soft, pliant,

oily, and silky, resembling to the touch a
kid glove. Its pores are filled with gummy
substances to such an extent as to impair its

absorptive capacity. A light colored soil,

whether of arenaceous or clayey material, will

yield a product that will cure to lighter colors
and be of lighter weight than that grown on
soils of a darker color. Tobacco grown on
sandy soils is more porous, but is much coarser
than that grown on clayey soils. Newly opened
land, or what is called in the South "new
ground," whatever its character, will mature
a crop of tobacco quicker than old lands of
the same general characteristics, and the product
will be lighter in color. Perique tobacco, so

strong in the essential principle of tobacco, is

almost as black in color, after being cured in

its juices, as the soil upon which it is grown.
Situation has much to do with the quality of
cured tobacco, other things being equal. A
Southern exposure will make a tobacco lighter

in body, brighter in color and with less gummy
substances in its composition. A northern
slope, receiving less sunlight, will require a
longer period for bringing the tobacco to ma-
turity. It has more time for storing up gummy
substances. An eastern exposure will make to-

bacco intermediate between that grown on the

northern and southern exposures, while that

grown on western slopes will be more like that

grown on a southern slope, as it receives more
of the heat of the sun than that grown on an
eastern exposure.

Cultivation of Tobacco.— The cultivation of
tobacco does not differ materially from the

cultivation of cabbage. Seed beds are prepared
in February, March or April, usually by burning
the land until it is of a rcddisli color. After-

ward, it is carefully dug up, but it is best not

to reverse the soil. New land is best for seed

beds. A tablespoonful of seed to a plat ten steps

square is suflScient. Rake or tramp the bed
lightly and then cover with canvas. The land

for tlie growing of tobacco should be well
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Oroken, made fine by repeated plowings and
harrovvings, laid off from three to three and a

half feet each way, or for Seed Leaf or Havana
seed varieties, beds tlirovvn np are preferred

with the plants set i6 to 18 inches apart

on the beds. The space given each plant

must be in proportion to the probable size of

the plant at maturity. It should be cultivated

by frequent plowings and hoeings and the field

kept free of all other vegetable growth. The
plant must be topped, that is, the seed bud
pinched out, leaving 10 or 12 leaves for

heavy tobacco ; 16 to 18 for White Burley,
Yellow Tobacco and Seed Leaf. To make
heavy tobacco, the best results are some-
times obtained by topping to eight leaves ; to

make tobacco of a more delicate texture, a
larger number of leaves should be left on each
stalk. All subsidiary sprouts or suckers that

put out at the axils of every leaf must be re-

moved at least once a week and the horn worms
diligently sought for and killed. A neglect in

this particular will destroy all the most valu-
able qualities of the cured product.

Harvesting and Curing.— The length of time
between topping and liarvesting varies greatly.

For the Seed Leaf from two to three weeks

;

for Yellow tobacco and White Burley, from
four to five wetks ; for Heavy Shipping or
Dark tobacco, from six to eight weeks. Tlie

cigar varieties are cut with a tobacco knife,

saw or hatchet, and speared on to laths four
and a half feet in length, about six plants to

each lath. The laths are then hung up on tier

poles in the curing house, about 10 to 12 inches
apart. The White Burley is harvested by split-

ting the stalk a little more than half its length.

After wilting, each plant is straddled upon a
stick. The sticks with about seven plants oil

each are put upon a scaffold in the open air,

where the tobacco gradually loses some of its

sap, which lessens the liability to pole-sweat.
Afterward the sticks are transferred to the
curing house and ranged on tier poles, an equal
space being given as with the Seed Leaf. Heavy
shipping tobacco is housed in the same way as

White Burley, only it is generally taken at

once to the curing house. Yellow tobacco is

usually harvested by stripping the leaves from
the stalk, as they successively ripen in the field.

These are fastened by strings to sticks which
are hung up in the curing bouse. Perique to-

bacco is harvested by cutting the plants with
a hatchet, driving a piece of cane in each, so
as to form a hook and hanging it on a rope
stretched across the curing bouse. As the
leaves become cnbrnwned, they are taken off,

stripped of their midribs, and put under heavy
pressure. The White Burley and Seed Leaf
varieties are air-cured in houses that may be
ventilated at will; the Yellow tobacco is cured
in very closely chinked and daubed log barns
by artificial heat distributed by iron or Drick
flues run through the houses; the heavy ship-

ping tobacco is cured by open log fires, kindled
directly under the tobacco. The crcosotic fiavor,

imparted by the smoke, is one of the require-
ments demanded by most European consumers.
The Perique tobacco is cured in its own juices
by subjecting the leaves to intense pressure,
causing an exudation of the juices which, after
being aerated by exposure to the atmosphere,
are re-absorbed by the tobacco when it is again

subjected to pressure. This process is con-
tinued every day for many weeks until it gives
out a rich spirituous flavor when it is put up
in carottes. A small quantity of tobacco grown
in Spottsylvania County, Va., is cured by ex-
posure to the sun. It is sweet, delicate in

flavor and very popular but difficult and ex-
pensive to cure properly. It is used alto-

gether for making chewing tobacco. Growing
tobacco under canvas covering has been experi-

mented with under the direction and super-
vision of the United States Agricultural De-
partment in Florida, Connecticut, Texas, and
Kentucky with remarkable success. The plant

matures earlier ; it yields more largely ; it is

thoroughly protected against insect enemies and
the texture of the leaf is much finer and better

adapted for wrappers, which places it in the
best grades that sell at highest prices. Though
expensive, this method of grow-ing fine tobacco
may be profitably done under intelligent and
careful management.

Preparing Tobacco for Market.— It is first

assorted into grades. These grades vary with
the different types from two to ten. Each
grade is kept separate. The Seed Leaf and
Havana Seed varieties divided into wrappers,
binders and fillers are packed and pressed in

boxes 36 inches long by 28 inches wide, each
one having the capacity of from 300 to 350
pounds. These boxes are placed in a ware-
house until the tobacco goes through a "sweat"
or fermentation in May or June, when it is

ready for the market. The White Burley and
Heavy Shipping types arc prized in casks or
hogsheads, the most approved size of which is

S6 inches high by 42 inches in diameter. From
1,400 to ijSoo pounds are prized into each hogs-
head and for the lower grades, from 1.800 to

2.200 pounds are not unusual. The amount of
White Burley prized into a hogshead will run,

for finest grades, about i.ooo pounds, and for the
inferior grades, from 1,200 to 1,400 pounds.
Yellow tobacco is packed loosely in tierces or
truncated-cone-shaped casks, 250 pounds to the
tierce and carried to market. Most generally it

is carried in wagon beds and put upon the ware-
house floors, where it is sold to the highest
bidder. All other sorts are sold by samples
drawn by properly appointed inspectors.

Economic Results from J'ariability of S['e-

cies.— The economic results from variability of
species have been pronounced and astonishing.
The White Burley variety originated in Brown
County, Ohio, in 1864, a sport of the Red Bur-
ley, and by reason of its useful qualities its area
of cultivation has been extended over a wide
extent of Kentucky and Ohio. It has great
absorptive capacity which makes it very profit-
able to the mainifacturcr, as it will absorb more
than its own weight of the sauces with which
it is treated in its manufacture. Its coefficient

of absorption is 2.60, while the coefficient of
absorption of the heavier types is only 1.48.

White Burley is also popular with consumers
as its low content of nicotine, being only 2.80
per cent of that substance, as against 5.80 and
6 per cent of the stronger sorts, permits of
its use without the disagreeable nervous effects
produced by stronger tobaccos. These qualities
brought about an immense demand for it and
the result has been that much of the most
famous stock-breeding districts of Kentucky
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have been transformed into tobacco farms for
the growth of White Burley tobacco. Splendid
blue grass pastures that had been the ornaments
of central Kentucky and the pride for genera-
tions of the proud landed proprietors, have been
broken up and planted in this variety or rather
incipient species of tobacco, the prolits from
which have enriched the planters. The stupen-
dous economical effect of the growth of yellow
tobacco in North Carolina is another illustration

of a total change in agriculture wrought by
variability of species in the tobacco plant. Old
fields, upon which many former generations
bad lived in penury and died in poverty, became
the chief cornerstone of the agriculture of the
State. Oftentimes from $150 to $300 are made
from a single acre of tobacco. The prices of
these old worn out lands, perfect pictures of
sterility, desolation and unfruitfulness, have ad-
vanced from 50 cents per acre in 1870 to $30
and $50 per acre in 1904. Great centres of trade
have sprung up, new lines of railroad built

and manufacturing industry has advanced more
rapidly in North Carolina than in any other
Southern State. The profits from the yellow
tobacco crop laid the foundation for the build-
ing of a large majority of the 7,000 manufac-
turing establishments now in North Carolina, of
which 679 are of textiles and loi for the manu-
facture of tobacco. Such a transformation has
rarely, if ever, taken place in the agricultural
and industrial history of any country.

Production.— The total production in the
United States in 1899 was 868,163,275 pounds,
grown upon 1,101,483 acres ; average yield per
acre, 788 pounds, value, $56,993,003. The crop
was grown on 308,312 farms. Of these Ken-
tucky had 86.534; North Carolina, 51,106; Vir-
ginia, 44,872; Ohio, 16,666; Tennessee, 27,960;
Pennsylvania, 9,621; Wisconsin, 6,919; Mary-
land, 5,338; Connecticut, 2,909; South Carolina,

6,744; New York, 4,221. In 1889 the produc-
tion was 488,256,646 pounds, grown on 695,301
acres; average yield 762 pounds per acre, value
$32,396,140. The report of the crop for 1903
was 815,972,425 pounds, grown on 1,037.735
acres, showing a yield per acre of 786.3 pounds,
with an average value of 6.8 cents per pound,
giving as the total value of the crop $55,514,626.

The following table will show the rank, acre-
age, number of pounds grown in each State
and values for the year 1899:
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A small quantity, less than 2,000,000 poiiiuls I'?vana 2.00

in the aggregate, goes to South American states
\'^^i"lly' "....'.'.['.'.['.'.['.['.'.'.'.'.'.'.'.'.'.'.[[[['.'.'.I'.]'. t'.„l

and British Honduras. The total amount of Maryland ..................................... 2.29

unmanufactured leaf exported for the year 100,^

was 368,184,084 pounds, valued at $35.^50,89.3. x,,^ analyses below were made bv Dr.
This is nearly half the amount grown m the qjj^^^ p_ ^ ^f ^ew York:
United states. 1 he value 01 the manutactured
tobacco exported during the same year was ... >, , /, ,

1 1 . \ , <:„
-. ^ T- 1 1, r -1 Mexican baler (heavily manured lots) 5.60
?S.I93.I90. i-ach country calls for a special type, ClarksviUe, Tennessee (heavily manured lots) 5-29

though sometimes these types are interchange- Virginia (heavy English shipping) 4.72

able. The United Kingdom calls for high types,
KreJ,'lX'Re''ie"

\'*
(stripped from midnb) 4.25

among them are the Birds Eye Cutting leaf, wfs^onsin^Havana'seed.'!;;!!;;!.'.';!;;!!!!.'!!: ! s^Sj
Brown Roll wrappers, Spinning leaf, Heavy Connecticut seed leaf (Hartford) .3.4s

cutter. Plug wrappers and fillers, Navy leaf, Peniisylyania seed leaf (Lancaster county) 3-47

c ., T-11 jc ,.1. jT'i North Carolina yellow 3.15
Scotch Elder, and Scotch and Irish spmners. Mason county, cutting or plug 3-1:

A large part of these go to England in the Florida seed leaf 2.3S

form of "strips," that is, the leaves with the L>'«le Dutch (Miami X'alley) 0.63

midribs taken out. The French take three
classes, called A, B and C. The A class is 20 The amount of nicotine varies in different

inches long, black and oily. Class B is 18 inches samples, even among those from the same
long, and Class C 16 inches. Some 7,000 hogs- locality, and is influenced greatly by the char-
heads of White Burley tobacco come within acter of the fermentation which the tobacco
the French Regie requirements. The Italians has undergone, as well as the length of time
take four types, A, B and C, and C 2. Type A it has been kept, and the degree of exposure to
is a long smooth shiny leaf, of delicate fibre which it has been subjected. One thing is quite
and dark brown color. It is used as wrappers noticeable, that the tobacco bringing the highest
for cigars. Type B has two sub-types, light and prices has generally the least content of nico-
heavy. 1 he heavy has good body, dark brown {jjje
in co'lor and of more general richness than type Tobacco as a Revenue Producer.- Though
A, and It must be at east 22 inches long This

^^^j ^y a greater number of people and among
IS used in part for the manufacture of snuff ^^^^ ^^jj^^^ j^an anv other cultivated product
Type B light is of a reddi.sh color and is used

^f ^^ ^^^jj, ^ij,, ^j,^ exception of tea, it ism the manufacture of cigars of light flavor.
, ^^'^.j, ^^^ J ^f ^ 1^

Type C IS a short common leaf 18 inches long j^ ^^. ^ gtates taxe it at the rate of 6
used for fillers and binders, iype C 2 is trashy . j • ^i c ^ j j ^

lugs. Austria takes one tvpe, but divided into
«"«^ P" P°""'' m the manufactured product;

A, B and C grades. This is a wrapping leaf,
cigars (large) are taxed $3 per 1,000. cigars

very smooth, tough, elastic and of firm and ^'"'l'!)
54 cents per 1,000; cigarettes, not

glossy texture. It. as well as nearly all con-
weighing more than three pounds per l.ooo of

tinental shippers, except the White Burley. must '^e who esale value or price of not more than

be cured by open fires, so as to give it the f"
per .thousand, are taxed 54 cents per 1,000;

smoky flavor. Germany, Japan and China take '^g^ cigarettes, $3 per l 000. The total collec-

black. strong tobaccos of rather inferior quality. "°"^ of revenue from tobacco during the fiscal

with the exception of the German saucer, which yc=tr endmg 30 June 190.3. were $43,513,616.85.

is a rich, mottled leaf, porous, gummy and of J'^e United Kingdom levies a tax on unmanu-

fine fibre and stem. Germany also takes a con- factured tobacco, containing 10 per cent oi

siderable quantity of the spangled tobacco of moisture and oyer, 77 cents per pound: if it

Ohio and West Virginia and also that of Mary- contains less than 10 per cent of moisture,

land. This type is deficient in oil. has a medium 85 cents per pound. This is from 1,200 to 1,500

strength of texture and is air-cured usually, but Per cent on the prices received by the growers,

a small quantity is cured by open fires: in color Cigars are taxed $1,215 per pound; snuff, with

it is red, red spangled with yellow and fine red. more than 13 per cent of moisture, 91 cents

Spain takes the lowest grades. Africa, the long- per pound; with less than 13 per cent, $1,095

est leaf; Mexico, that most heavily pressed, so per pound. On unmanufactured tobacco, Nor-
that it may be carried over the mountains in way levies a tax of 22.3 cents per pound;
bales on muleback. Sweden, I2.t6 cents per pound; Switzerland,

Iniporls.— The imports of unmanufactured -- cents per pound; Germany, 9 cents; Hol-
leaf into the United States for the year ending land. U cents ; Belgium, 5 cents ; Russia, 3?

30 June 1903 was 34.015,667 pounds, valued at cents; France, Portugal, Italy, Spain, Austria,

$17,334,449. Of these '5,956,970 pounds were Turkey, Rumania, and Costa Rica are all Regie
imported from the Netherlands, valued at countries; that is, countries where the govcrn-

$4.35S>644. This was mainly Sumatra tobacco, ments make a monopoly in the purchase and
There were also imported from Cuba 22,081,413 sale of tobacco. All tobacco intended for gov-
pounds, valued at $9,966,646. Of the manufac- ernment use goes in free. By special permit
tured tobacco and cigars, there were imported unmanufactured tobacco may be taken to

during the same year 589,690 pounds, valued Austria by the payment of ,39 cents per pound,
at $3,344,671. and to France for use of the importer on the

Nicotine in Leaf Tobacco.— Tobacco grown payment of $3.15 per pound,
under different conditions of soil, climate and Manufacture of Tobacco in the United
mode of cultivation shows varying percentages States.— The following table shows the amount
of nicotine. The following analyses, by of manufactured tobacco and the number of
Schloesing, will show the percentage of nico- cigars and cigarettes made for 13 calendar
tine in the leaves only: years:
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miles. It is hilly, rising at one point to a height

of 2,000 feet. The soil is fertile and well cul-

tivated. The chief products are sugar, rum,
cocoanuts, cotton, and tobacco. The capital and
chief port is Scarborough. The island has been

in British possession since 1794, and in 1889 it

was united with the colony of Trinidad. Pop.

(1901) 18,750.

Tobasco, a meat sauce made of peppers,
originally manufactured in Louisiana by Col.

John ^Mcllhcnny in 1868.

Tobikhar, to-bik-har'. See Shoshonean
Indians.

To'bit, Book of, one of the Old Testament
books rejected as apocryphal by the Jews and
Protestants, but received into the canon by the
Roman Catholics. It contains an account of some
remarkable events in the life of Tobit, a Jew
carried captive to Nineveh, and his son, who is

named Tobias. Ewald ascribes the book to a
Palestinian Jew who wrote in Hebrew, and sug-
gests as the date of its composition the middle
of the 4th century before Christ. The earliest

known te.\t is in Greek. See Bible.

Tobog'gan, a sled formed of a single piece
of wood, usually of birch or basswood, curved up
and backward at the front end, and used for slid-

ing down slopes of snow. It is commonly from
five to eight feet long, about 15 or 16 inches in

width if formed of one piece, or w^der if formed
of two. The curved portion in front is fastened
by thongs of hide or gut, and the toboggan is

strengthened by cross-pieces of hard wood
strapped to the body at short distances. To-
boggans originated with the Indians, who used
them for hauling packs over the snow, and the
name is still applied to a class of sleds drawn
by dogs. But the toboggan of to-day is chiefly

used in the sport of coasting, a popular pastime
in Canada and other countries in high latitudes.

Tobol, to-bol', Asia, a river of Siberia,

tributary to the Irtish, which rises in the south-
ern Ural slopes, in Russian Central Asia, flows

northeast, and after a course of 550 miles empties
into the Irtish opposite Tobolsk. From the

mouth of the Tura it is navigable, but is covered
with ice from November to May : its chief

affluents are the Uj-Isset, Tura and Tawda.
The Trans-Siberian railway crosses the river at

Kurgan.

Tobolsk, to-bolsk', Asia, in Siberia, (i)

Capital of a government of the same name, on
the Irtish where it joins the Tobol. The prin-

cipal buildings are the churches, governor's resi-

dence, bishop's palace, municipal offices, arsenal,

barracks, bazaar and hospital; besides a prison
used as a depot for Siberian exiles, assembled
from all parts of the country, an episcopal sem-
inary, theatre, gymnasium, etc. The manufac-
tures include bricks, soap and tallow. The trade

is unimportant. The town is partly fortified.

Pop. (1897) 20,427. (2) The government of
Tobolsk, in northwestern Siberia contains an
area of 564,825 square miles. The ice sea bor-
ders the northern coast ; the rivers are navigtihle

when not frozen over. The chief occupation of
the inhabitants is agriculture and cattle raising;

fishing and hunting in the north. Pop. (1897)
1,438,655.

Tocantins, to-kan-tenz', Brazil, a river
rising in the southern part of the state of Goyaz,
and flowing north through Goyaz and Para,

emptying into the Atlantic Ocean through the
Rio Para, the southern estuary of the Amazon
delta. On the northern boundary of Goyaz the
river receives from the left tlie Araguaya, which
is considerably larger than the main stream.
The Tocantins is 1,600 miles long, and though
interrupted by falls and rapids, it is navigable in

stretches aggregating 1,100 miles. Its estuary
is 140 miles long, and receives numerous chan-
nels from the Amazon, together with which it

separates the island of Marajo from the main-
land.

Tocqueville, tnk'vll (Fr. tuk-vel), Alexis
Charles Henri Clerel de, French statesman
and writer: b. Verneuil 29 July 1805; d. Cannes
16 April 1859. He was originally destined for

the military profession, but exchanged it for

that of law. In 1827 he was appointed an as-

sistant magistrate at Versailles. In 1831 he
was commissioned by the French g'overnment
to proceed along with his friend 'M. Gustave de
Beaumont, to America, and to investigate and
report upon the penitentiary system of the United
States. The results of the inquiry were pub-
lished in 1833 under the title 'Du Systeme Peni-
tentiaire aux Etats-Unis et de son Application en
France.' This, however, was only the precursor
of the greater and more celebrated work 'La
Democratic en Amerique' (1835), to which the
Montyon prize of the French Academy was
awarded in 1836, and which, by 1850, had run
through 13 editions. It was the first systematic
analysis of democracy as exemplified in the in-

stitutions and political relations of the United
States, and was translated into the principal

European languages. Tocqueville was in 1839
elected to a seat in the Chamber of Deputies, and
ranged himself with the opposition. After the
revolution of 1848 he was nominated deputy
from the department of La !Manche to the Na-
tional Assembly, where he voted always against
the propositions of the ultra-democratic party.
In the cabinet of 2 June 1849, he accepted the
portfolio of foreign affairs, but resigned it the
same year, after holding it for five months.
After the coup d'etat of 2 Dec. 1851, he lived re-

tired from public affairs, and devoted his leisure

to the production of 'L'Ancien Regime et la

Revolution,' published in 1856. His complete
works appeared in 1860-5. Consult: Jaques,
'Alexis de Tocqueville' (1876) ; 'Souvenirs
d'Alexis de Tocqueville' (1893) ; and D'Eichtal,
'Alexis de Tocqueville et la Democratie Lib-
erale' (1897).

Tocsin, a bell sounded with quick strokes
for the purpose of alarm. The word is derived
from the French, and the use of the tocsin as a
signal to arouse the people was so common
during the French Revolution that the word
has come to be proverbially used for any loud
sound or call marking the commencement of an
important event.

To'dar, Todawar, or Tuda, a singular race
of people inhabiting the upper part of the Neil-
gherry Hills in southern India. They are pas-
toral in their habits and possess a queer unwrit-
ten language. Their religion is the worship of
the sun and of departed spirits. They follow
the practice of polyandry in both its forms—
the brothers of one family having one com-
mon wife, yet receiving the right, at certain
seasons, of temporary husbands to the women
of the subject villages. They are a tall, well-
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proportioned and finely muscular race of men,
are dominant over the neighboring tribes and
receive from them a "goodoo" or tribute of one
sixth of their crops, the Todars holding aloof

from tillage of the soil. They have slowly in-

creased in number since 1858 when a count of

them showed only 337, a recent estimate placing

their number at 750.

Todd, Charles Burr, American author: b.

Redding, Conn., g Jan. 1849. His first attempt

at authorship was in the writing of the history

of his native town which was published in 1880.

Later works of his are: 'The Story of the City

of New York' (1895) ; 'The Story of Washing-
ton, the National Capital' (1897); 'Cross and
Canoe in the Mississippi Valley' with W. H.
Milburn (1898); 'A Brief History of New
York' (1899); 'The True History of Aaron
Burr' (1902).

Todd, David Peck, American astronomer:
b. Lake Ridge, N. Y., 19 March 1855. He was
graduated from Amherst in 187S where he be-

came professor of astronomy in 1881. From
1882 to 1887 he held a similar post at Smith
College. In order to make astronomical ob-

servations he has conducted expeditions to

Texas in 1878, to Japan in 1887 and again in

1896, to West Africa in 1889-90, to Tripoli arid

Barbary in 1900, and to the Dutch East Indies in

1901. He is the author of several text-books

on astronomy.

Todd, Mabel (Loomis), American author:

b. Cambridge, Mass., 10 Nov. 1858. She edited

the 'Poems* (1890-6) and 'Letters' (1894) of

Emily Dickinson and a 'Cycle of Sonnets'

(1896) by an anonymous author. Her original

writings are: 'Total Eclipses of the Sun'
(1894) and 'Corona and Coronet' (1898). The
results of study of the Ainu aborigines in Kitami
province, Japan, appeared in various magazine
articles.

Todd's Tavern, Engagements at. The
Virginia campaign of 1864 began on 4 May by
the advance of the Army of the Potomac across

the Rapidan, the cavalry divisions of Gens.
Gregg and J. H. Wilson leading. Wilson
crossed the Rapidan at Germanna Ford, and
marched rapidly liy Wilderness Tavern to Park-
er's Store, from which he sent a reconnoissance

toward Mine Run, the rest of his division going
into bivouac. During the night he was ordered
by Gen. Meade to advance in the direction of

Craig's Church, leaving one regiment to hold
Parker's Store. Just beyond Craig's Church
Wilson encountered Rosser's Confederate cav-

alry, which was driven back two miles, and at

noon, as he had heard nothing of the approach

of Meade's infantry, and his own position was
threatened, he began to withdraw to Parker's

Store, when he heardthat the regiment left there

had been attacked by Confederate infantry, and
that he was cut off from communication with

Gen. Meade's infantry. He determined to with-

draw on the Catharpin road, by way of Shady
Grove Churcli, to Todd's Tavern, on the Brock
road. Before he was fairly on the road he was
attacked in heavy force and followed by cavalry,

but he reached Todd's Tavern by crossing

the Po River at Corbin's bridge. .'\ part of his

command was cut off, but came in later in the

day. As he approached Todd's Tavern he was
relieved by Gregg's division, wliioh, by Meade's

direction, Sheridan had sent to assist him, and
Stuart's cavalry, which was closely following
Wilson, was driven back by Gregg to Shady
Grove Church, about four miles. Sheridan was
holding the left flank of the army, and covering
its trains, while it was grappling with Lee in the
Wilderness, and on the 6tli had two divisions at

Todd's Tavern, covering the roads centring at

this point, where he was attacked early in the
day by Stuart, who was anxious to get at

Grant's flank and his wagon train, but his suc-
cessive attacks were repulsed. Meade, anxious
about his left, directed Sheridan to draw back
from Todd's Tavern, closer to the trains, which
Sheridan did in the afternoon, and the Confed-
erate cavalry occupied Todd's Tavern. Prelim-
inary to Grant's movement from the Wilderness
to Spottsylvania Court House was the necessity
to hold Todd's Tavern, which was midway be-
tween the two places and on the direct road con-
necting them ; and on the 7th two brigades of
Gregg's division and two of Merritt's, dis-

mounted and fighting on foot, attacked Stuart
and, after a sharp and closely contested action,

drove him from Todd's Tavern, with severe
losses on both sides, Fitzhugh Lee's division re-
treating in the direction of Spottsylvania Court
House and Wade Hampton's southward to Cor-
bin's bridge of Po River. Sheridan withdrew
and encamped, Gregg's and Merritt's divisions
in the open fields to the east of Todd's Tavern.
Very early on the morning of the 8th Gregg was
put in position to guard the roads from the
south, and Merritt's division renewed the en-
gagement with Fitzhugh Lee on the Spottsyl-
vania Court House road to open the way for the
advance of Warren's Fifth corps from Todd's
Tavern to the Court House. Merritt became
severely engaged, but slowly gained ground until

about 6 A.M., when he was relieved and Robin-
son's division of Warren's corps took the
advance. Hancock's Second corps, following
Warren's, reached Todd's Tavern at 9.30 A.M.
and took position covering the Brock road, Cath-
arpin and Spottsylvania roads, and began to in-
trench, holding the extreme right of the army.
At 11.30 A.M. Gen. N. A. Miles' brigade, with
Gregg's cavalry brigade and a battery, moved
out on the Catharpin road toward Corbin's
bridge, and when half a mile from it and lyi
miles from Todd's Tavern, the head of column
was opened upon with artillery from the heights
on the south side of Po River. Allies formed
line, his artillery replied to that of the enemy,
there was a skirmish with Wade Hampton's
cavalry, which was kept at bay, and at 5.30 p.m.,

when Miles began to withdraw, he was attacked
by Mahone's division of infantry, and fell back
fighting to Todd's Tavern. Consult 'Official

Records,' Vol. XXXVI. E. A. Carman.
Toddy, a drink made in various tropical

countries from the sap of various palms, espe-
cially when in a fermented state. In the Malay-
an Archipelago toddy is the sweet juice of
the flower sheaths of Arcnga saccharifcra. In
Brazil the majestic buriti, or murichi palm (q.v.),

is felled, and cavities are dug in the stem in

which to collect tlic sap. from which a fermented
liquor is made. This has led to the use of the

name of wine-palm for this tree. The spadix of

the useful Nipa fnilcsccns, yields toddy which
is changed into vinegar by one process, into ar-

rack by another, and may also be converted into
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a delicious syrup, thick, frothy, and clear, with

a slightly saline flavor. Sugar is made from

this syrup by evaporation. The toddy or jag-

gery-palm {Caryota ureiis), a palm crowned by

drooping bipiniiate leaves, with wedge-shaped

leaflets, furnishes a similar sap when the flower-

ing stems are cut. This, like that of the nipa,

can be boiled down into syrup, and will yield a

coarse brown sugar known as jaggery or goor.

The sap is fermented for the toddy and further

distilled for arrack. The cocoanut {Cocos

nucifera), the palmyra palm (Borassus flabcUi-

formis), the date {Phoenix daclylifcra), and the

wild date {Phocnix syhcstris), all yield toddy

in India, the latter being grown extensively in

Bengal, for the sake of this drink and the sugar

extracted from it ; it is said that the sap can be

induced to flow from the upper portion of the

stem for many years. The West Africans make

their toddy from Raphia vinifera.

The word toddy was applied by the Scots to

a drink made of whiskey and hot water, sweet-

ened. Whiskey and cold_ water, properly called

grog, is also known by this name.

Toddy Bird, a swallow-shrike (Artamus

fuscus) of India and Ceylon. It is about seven

inches long, of dusky plumage, and is most abun-

dant in wooded districts, especially where palm

trees abound, more particularly the Palmyra or

toddy palm, from which it takes several of its

popular names.

Toddy Cat, one of the civets (Paradoxrinis

tyMis), common throughout the greater part of

India, Ceylon, Burma and the Malayan region,

which dwells mainly in the Palmyra or toddy

palm-groves. See Toddy.

Tod'hunter, Isaac, English mathematician:

b. Rye 1820; d. Cambridge I IMarch 1884.

He was graduated from London University in

1842 and from St. John's College, Cambridge,

in 1848. He was elected a fellow of his college

in 1849 and became a lecturer and tutor. He
was elected a fellow of the Royal Society m
1862. Todhunter was a man of high attainments

in various branches of learning, but is best

known as the author of numerous mathematical

text-books. His most important works are:

'Treatise on the Differential Calculus' (.1852) ".

'Analytical Statics> (1853); 'Plane Co-ordinate

Geometry' (1855); 'Examples of .Analytical

Geometry of Three Dimensions' (1858) ;
'Alge-

bra' (1858); 'Trigonometry' (1859); 'in«

Theory of Equations' (1861) ; 'History of the

Progress of the Calculus of Variations during

the°i9th Centurv' (1861) ;
'History of the

Mathematical Theory of Probability from Pascal

to Laplace' (i860 ; 'History of the Mathemat-

ical Theories of Attraction from Newton to La-

place' (187.0 : 'The Conflict of Studies' (1873) ;

'Laplace's Functions' (187S) ; 'H'story of the

Theory of Elasticity' (cd. Karl Pearson 1886).

Todhunter, John, Irish poet and dramatist:

b Dublin 30 Dec. 1839. He was educated at

Trinity College, Dublin, and after studying at

Vienna and Paris, practised medicine for some

years in his native city. He was professor of

English literature at Alexandra College, Dublin,

1870-4, and later removed to London. He has

published among other works :_
'Lfirella and

Other Poems' (1876); 'Alcestis' (1879) ;
'A

Study of Shelley' (1880); 'The Banshee and

Other Poems' (1888) ; and several plays, such

as 'Helena in Troas' (performed 1886); 'Ihe

Prison Flower' (performed 1891) ; 'A Comedy
of Sighs' (.performed 1894).

Todleben, tot'Ia-ben, or Totleben, Franz
Eduard Ivanovitch, Count, Russian general:

b. Mitau, Courland, 20 May 1818; d. Soden, Ger-

many, I July 1884. He studied at the College

of Engineers at Saint Petersburg, and entered

the Russian army during its operations against

the Circassians in 1848. Having been recog-

nized as a most able engineer in this campaign,

he was sent to the Crimea in 1854, where he

distinguished himself while under constant fire

from the guns of the enemy in the rapid conver-

sion of the city of Sevastopol into a formidable

fortress. For this and other valuable service

during the Sevastopol campaign he was pro-

moted to the rank of general. At the clpse

of the Crimean war he retired to private life,

where he devoted himself to scientific investiga-

tion and to the writing of a history of the war.

During the Russo-Turkish war of 1877 he was
sent to Plevna, where he compelled the com-

mander, Osman Pasha, to surrender his entire

army to the Russians. He was afterward made
commander-in-chief of the army at Constanti-

nople. At the end of the Russo-Turkish war

he entered political life, and was in his later

years governor, first of Odessa, and afterward

of the province of Wilna. He published an

account of the defense of Sevastopol (French

translation 'Defense de Sevastopol' 1804). Con-

sult: Kinglake. 'The Invasion of the Crimea'

(1863-87) ; Brialmont, 'Le general comte Todle-

ben' (1884); Krahmer, 'General-adjutant Graf

Todleben' (1888).

Todmorden, t5d-m6r'den, England, a town
in Lancashire and Yorkshire, on the Calder, 21

miles northeast of Manchester. The churches

of various denominations, town-hall, free library,

technical school, etc., are the chief buildings.

The industries consist of foundries, machine-

works, and manufactories for cotton goods. Pop.

(190O 25,419.

To'dy, a term applied to a family

{Todiida) of birds closely related to the mot-

mots and kingfishers. They are distinguished

by the long flat bill, short and rounded wings

and short and square tail. Only four species are

known, all of small size, and inhabitants of trop-

ical America. The green tody {Todus viridis)

of Jamaica is about four inches in length, and

green on the upper parts, the flanks rose-colored,

the throat scarlet, and the belly pale yellow.

The bill is red. It frequents the trees along

watercourses, and has the habits of a_ fly-catcher,

taking short flights in pursuit of insects and

returning to the perch. They nest in the man-

ner of kingfishers, in holes excavated in banks,

and lay 3 or 4 white nearly spherical eggs. Con-

sult Evans, 'Birds' (New York 1900).

Toft, an old English word denoting a

thicket of trees; a homestead; or a piece of

ground on which a messuage or home formerly

stood. Taken in the second sense toft was fre-

quently used in legal papers in conjunction with

the work croft, a "toft and croft" meaning a

house and homestead, with the stables and out-

buildings, the whole surrounded by a thicket or

enclosure. Probably from the fact that the house

was usually surrounded by trees came the later

meaning of toft, which is preserved in the mod-
ern word tuft, a grove of trees.
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Toga. See Costume.

Togo, Heihaichiro, Japanese admiral: b.

Satsuma, Japan, 1857. He very early became
known as one of Japan's most daring naval
officers, and a few years before the annexation
of the Hawaiian Islands by the United States,

he was sent to Hawaii in command of the bat-

tleship Naniwa to protect the Japanese who were
then complaining of persecution by the govern-
ment. There he nearly became involved in

warfare with United States ship Boston whose
captain supported the demand of the Hawaiian
government for the surrender of an escaped
Japanese prisoner, and ^threatened to fire upon
the Naniwa. When Togo immediately cleared

his ship for action, however, the captain of the
Boston apologized and withdrew his threat. In

1895 Togo practically began the war witli China
by firing upon Chinese transports carrying troops
with an evidently hostile purpose. On the
breaking out of the Russo-Japanese war in 1904
he was appointed commander-in-chief of the Japa-
nese navy and conducted the operations against
Port .Arthur, and the bombardment of that port,

defeated the Russian fleet there, driving it back,
after severe fighting, to the shelter of the inner
harbor, and damaging several Russian ships. On
27-8 May 1905 he met and annihilated the Russian
Baltic Squadron, only four small cruisers and some
torpedo boats escaping. See Manchuria.

To'goland, Africa, a German possession
on the Gulf of Guinea, between French Dahomey
and the British Gold Coast. It has a coast line

of only 42 miles, but extends 325 miles inland,

where it becomes a little broader. Area, 33,63a

square miles. The coast is low and bordered by
lagoons, but the interior is crossed by the escarp-

ment of the Sudan plateau. The country is well

watered, the interior by branches of the Volta,

which forms the west boundary. Jhe chief

products are palm oil, copra, rubber, indigo and
woods. The inhabitants, who number about

2,000,000, are Sudan negroes. In 1902 there were

159 Europeans, 149 being Germans. Commerce
is rapidly increasing, and there is regular steam-

ship connection with Hamburg.
_
Togoland was

declared a German protectorate in 1884.

Togue, a local name in Maine for the

lake-trout (q.v.).

Toilers of the Sea ('Les Travailleurs de la

Mer'), a novel by Victor Hugo, published in

1866. The scene is laid in the Channel Islands

and the book is dedicated to the "Isle of Guern-

sey, severe yet gentle, my present asylum, my
probable tomb."

Toise, toiz, in the French system of meas-
sures used previous to the decimal system, was
the unit of linear dimension. It consisted of si.^

picds, or feet, each of which was composed of

12 pouces, or inches, each pouce being divided

into 12 lignes, or lines. The toise was thus the

equivalent of 1.94904 -f- metres or of 6.3946 -h

English feet.

Tokat, to-kat', Asia Minor, a town in the
vilayet of Sivas, 70 miles from the Black Sea.

It extends between steep rocky walls in a laby-

rinth of narrow streets bordered by miserable

houses. It contains a large mosque, baza.-irs,

foundries, and manufactories of carpct.s, silk,

wool and cotton goods, etc. The Armenians live

in its southern section. The town was formerly

more prosperous than at present. Pop. 29,900.

Tokay, to-ka' (Hungarian, to'koi), Hun-
gary, in Semplin County, at the junction of the
Theiss and Bodrog, 130 miles northeast of Pesth.

Its buildings include a theological seminary,
gymnasium, high school, etc. In the neighbor-
hood are rich mineral deposits, as salt, sap-

phires, etc. The chief occupations are agricul-
ture, fishing, viticulture, and timber-trade. The
Tokay wine is famous, and the best is produced
on the hill of Mezes-Mali. Great care is exer-
cised in the culture, gathering, and selection of
the grapes. The wine is of various qualities, de-

pendent finally upon the amount or lack of
artificial pressure. The best kinds are the £,f-

sence and the Ausbnich, of amber color when
new, turning green with age. There are 34
wines, grouped as sweet and dry ; 2,000,000 gal-

lons are produced, but the celebrity of the wine
is such, that many imitations are made by French
and German dealers, which are even sold in Hun-
gary. Pop. (1901) S,II0.

Token Money, a name in numismatics ap-
plied to pieces of money current only by suffer-

ance and not coined by the authority of the state

or government. In England in the l6th century

the national coinage was so unsatisfactory and in-

convenient that large numbers of private traders

and merchants were impelled to have halfpence

and farthings manufactured for themselves.

These "tokens," as they were called, were made
of lead, pewter, latten, tin, and even leather, and
could only be inade use of as currency at the

shops or warehouses of their respective issuers.

Notwithstanding the endeavors made during sev-

eral reigns to put a stop to the circulation of
this unauthorized coinage, traders' tokens con-
tinued to multiply to an astonishing extent, until,

in 1672, a proclamation was issued, prohibiting

their making or use under severe penalties.

From that date until 1787 the issue of private

tokens entirely ceased ; but in the latter year,

owing to the great scarcity of government cop-

per coins, the Anglesey Copper Mines Company
struck and put into circulation some 300 tons

of copper pence and halfpence. The bold ex-

ample thus set was speedily followed by other

trading firms all over the kingdom, and again

the government found it necessary to take action

in the matter, which it did by issuing a new na-

tional copper coinage. For some years the issue

of private tokens was thus effectually checked

;

but in 1811, the authorized coinage agam getting

scarce, the copper companies and others recom-
menced the issue of batches of tokens. This
went on until 27 July 1817, when the manufacture

was prohibited by act of Parliament, and all

tokens in currency ordered to be withdrawn
from circulation by I Jan. 1818.

In the United States small coins became so

scarce in 1862 that tokens made their appear-

ance in large quantities. They were of two
classes, war or patriotic tokens, and trade or

advertisement tokens. Both kinds were issued

with a mercantile view, since they passed for

a cent and could be manufactured (in sufficient

quantities) for much less. Cards and tokens

appeared during 1862, 1863 and 1864. Of the

patriotic or war tokens there were something

like 400 varieties coined, including mulings and

different metals, the latter largely re-strikes. Of
original pairs of obverse and reverse there must

have been less than 200. The common varieties

bore the inscriptions "Army and Navy," and
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"Not One Cent." The first coinage of trade

tokens, or store cards, as they were sometimes
called, took place in Cincinnati where nearly

900 varieties were issued, fully three times as

many varieties as any other city issued except
New York. A number of other western cities

soon followed the example of Cincinnati, but it

was not until tlie early part of 1863 that New
York began to issue the famous Lindenmuller
cents, of which there were more than a million

coined ; these were followed by the Knicker-
bocker tokens, consisting of many varieties.

Altogether there were between 600 and 700
varieties issued from New York. Ohio is-

sued about 1,300 varieties from 100 different

cities and towns, more than any other State

issued ; New York State comes next after Ohio,
with over goo varieties. New Jersey had but
few, and Pennsylvania not many; chiefly from
Philadelphia and Pittsburg. Detroit furnished
as many advertisers as New York, and the
rest of Michigan nearly as many as Cincinnati.

Indiana had about a hundred ; Illinois, including
Chicago, not as many as Indiana ; and Wiscon-
sin nearly twice as many. When the government
stopped the coinage of tokens in 1864 there were
upward of 20,000,000 in circulation.

Tokio, to'ke-o, or Tokyo, the capital of
Japan, situated at the head of the land-locked
Bay of Tokyo, on the east coast of central

Hondo, and at the mouth of the Sumida Gawa.
Besides the latter river, which divides the city

into two unequal parts, Tokio is intersected by
a large number of canals, which are generally
crossed by wooden bridges. Some of the canals

form concentric courses, enclosing a number of
islands, one within the other; and on the inner-

most of these stands the imperial palace. This
large cluster of buildings is surrounded by mag-
nificent gardens, and enclosed by high walls and
fosses. On the outer islands are most of the

government departments and foreign legations.

Surrounding these central islands, the city

spreads out on all sides, with a rather irregular

and complex street plan. There are numerous
parks in and around the city, some of them being
large and beautiful. Practically all the houses
are built of wood. Besides the palace the only

notable buildings are some of the numerous
temples, especially that of Kvvannon, and the

temple of the Shoguns. There are six European
churches, the finest being the Russian cathedral.

An excellent system of elementary education,

and many higher schools are maintained. The
imperial university has six faculties and over
3,000 students. Tokio has a water system, street

railways, electric and gas lighting, good mac-
adamized roads, and public libraries, public

works, transportation, education, and sanitation

being carried on according to methods of civil-

ized cities all over the world. The municipal
council, the members of which are elected in

the same way as in Berlin, lost several oppor-
tunities for monopolizing gas and electric-light

plants, street railways, and markets, owing to

ignorance of the subject of municipal ownership
of monopolies, but a movement is in progress

toward municipalization of these vario\is utilities.

At present the water system is tlie only one
owned by the city. .A-lthough the principal rail-

road centre of the empire, Tokio is not an im-
portant manufacturing or commercial city. Its

port is Yokohama, Jiear the entrance to the bay.

The city was founded in 1436, and in 1590 it

became the capital of the Shoguns, the emperors
residing at Kioto. With the downfall of the
Shoguns in 1868, Tokio (till then known as
Yedo) became the residence of the emperors and
the sole capital. It has several times suf-

fered severely from earthquakes. Pop. (1901)
1,440,000; including the Fti, or district, 1,910,483.

Tokoly, te'kel-yi, or Tokely,- Emerich,
Count, Hungarian patriot : b. in the castle of
Kasmark, Zips, 1656; d. near Ismid, Asia Minor,
13 Sept. 1705. He was the son of a Hungarian
nobleman, at whose death he engaged in the
Magyar insurrection. He distinguished himself
as a patriot and soldier in the struggle against
Austria, and was created Prince of Transylvania
by the Turkish allies of the Magyar insurgents.

In 1686 he was given command of 9,000 Turkish
soldiers. But he found few adherents on his re-

turn to Hungary and in 1688 was defeated by
General Heusler over whom, however, he was
enabled to claim a victory at Yernesi in 1689.

He took a prominent part in all of the later oper-
ations of the Turks in this campaign, and was
never pardoned by the imperial government.
After the peace of Karlowitz in 1699 he lived

at Constantinople, and on the estate given him
by the sultan on the other side of the Bosporus.

Tokushima, to-koo-she'ma, Japan, the cap-
ital of the prefecture of the same name, and the
largest city on the island of Shikoku, situated

on the northeast coast. It is an important
steamship station. Pop. (1899) 61,501.

To'Iand, John, English writer: b. near
Londonderry 30 Nov. 1669; d. Putney 11 March
1722. He was brought up as a Roman Catholic,
but at 16 went over to Protestantism. He was
educated at the University of Glasgow, and stud-
ied divinity in the University of Leyden. In
1696 he published a work entitled 'Christianity
not Mysterious.' which may be regarded as open-
ing the prolonged English controversy between
deism and orthodoxy. The House of Com-
mons ordered it to be burnt by the common
hangman, and Toland met with determined op-
position from many quarters, though Locke gave
him a certain amount of support. He subse-
quently supported himself by literary hack-work
and various forms of political party service.
Besides the work above mentioned he wrote a
<Life of Milton' (1698), in an edition of his
prose works; "Memoirs of Denzil, Lord Holies'
(1699); 'Anglia Libera' (1701), a defense of
the Act of Succession ; and *The State Anat-
omy of Great Britain,' etc. (1717).

Toledo, t5-Ie'do, Iowa, city, county-seat of
Tama County; on the Chicago Northwestern
railroad; about 65 miles northeast of Des
Moines and three miles from Tama (q.v.), a
railroad junction on the Iowa River. It was
settled in 1844. It is in a fertile agricultural
region in which there is considerable attention
given to stock-raising. The industries are con-
nected chiefly with the farm products. The prin-
cipal public buildings are the county court-house,
jail, the churches and schools. The educational
institutions arc Western College (U.B.), opened
in 1856; a Government Indian Industrial School,
public schools, and a library. There are two
banks. The government is administered by a
mayor and a council composed of six members.
Pop. (1890) 1,836; (1900) 1,941.
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Toledo, Ohio, city, county-seat of

Lucas County, on the Maumee River, near its

mouth; lat. 41° 30' N., Ion. 83° 32' W. The
city is 587 feet above sea-level. It is 96 miles

west of Cleveland, 124 miles north of Columbus,
and 234 miles east of Chicago. The northern
corporation line is within two miles of the

Michigan boundary. The city lies on both sides

of the Maumee River, the principal business sec-

tion being on the left bank; it extends from the

river mouth, where the stream opens into Mau-
mee Bay, to a point nine miles up stream. The
area of the city is 28.57 square miles.

Municit>al Conditions.— The slope from the

river on both sides is gradual, but amply suffi-

cient 'to insure good drainage. It is well laid

out, with wide streets. These aggregate 390
miles in length, of which 375 miles are side-

walked, 256 miles electrically lighted, and 148

miles are paved, chiefly with stone and asphalt.

The residence streets are all beautifully shaded,

and the absence of all fencing gives this section

a park-like appearance. The sewerage system is

excellent, there being a total of 143 miles, all

emptying into the Maumee River. The water-
works originally cost about $1,400,000, and has
a capacity of 45 million gallons daily, with 154
miles of street mains. The city is supplied with
natural gas brought from three fields. North-
western Ohio, Central Ohio, and West Virginia;

and there are 17,000 consumers, the gas being
used only for household purposes. The electric

car system is very complete, covering no miles
of streets, and accommodating all sections of
the city. There are six distinct interurban elec-

tric roads in addition, with freight and passenger
stations in the business centre. They have a
total of 400 miles of track, connecting Toledo
with a large number of surrounding cities and
villages, including Cleveland and Detroit.

Parks.— The park system of Toledo embraces
a total of 848 acres ; beginning at the city limits

up the river on the west side is Walbridge Park,
62 acres, on a bluff 75 feet high, with an un-
rivaled river view ; Ottawa Park, on the western
side of the city, 280 acres ; Centra! Grove Park,
100 acres ; Bay View Park, 202 acres, at the
point where the river empties into the bay. Fur-
ther up the river on this side is Riverside Park,
63 acres, fronting the stream. On the east side
are Collins Park, 70 acres, and Navarre Park,

S3 acres. Besides these, there are 23 smaller
parks and triangular spaces, ranging from one
eighth of an acre to seven acres in area. The
large parks are connected by a boulevard, which
is ten miles long on the west side, 150 to 200
feet wide, now under construction, extending in a
semi-circle from Walbridge to Bay View parks,
the most of the necessary land being donated by
property owners. On the east side, a similar
semi-circle is projected and partially completed.
In Ottawa Park is a public golf course, consid-
ered one of the finest in the United States.

Buildings.— Among the notable buildings are
the court-house, in front of which is a fine bronze
statue of President McKinley, erected in 1903;
the Y. M. C. A. building; the Masonic Temple;
a soldiers' memorial building; armory of the
Ohio National Guard; the public library (which
has 50,000 volumes and five sub-stations) ; the
Valentine theatre, one of the finest and most
artistic interiors in the United States, and many
tnodern office and business blocks.

Churches and Schools.— There are 91 church
edifices in the city, nearly all having Sunday-
schools. Some of the rooms devoted to the
latter are up to the best modern standards in

plan and equipment. Nearly all have large
libraries for the use of the scholars. There are
two public high schools and a manual training
school, which occupies a large structure annexed
to the central high school. Its foundation was
a bequest of the late Jesup W. Scott. There are
42 public school buildings, besides 16 parochial
schools belonging to and controlled by the Ro-
man Catholic Church. The latter church also
supports an academy under the Ursuline Nuns,
a similar^ school by the Notre Dame Sisters, and
St. John's College, an institution for boys and
young men, under the direction of the order of
Jesuits. There is a city normal training school,
to prepare teachers for the city schools; 10
private schools ; two large business colleges,
one of which has 500 students ; and the Toledo
Medical College, a flourishing institution. The
Museum of Art is an organization for the ad-
vancement of art, numbering in its membership
the most progressive citizens. It occupies a
building remodeled for its purposes, and is

gradually acquiring a valuable gallery of paint-
ings and objects of art.

Charities.— Among the benevolent and philan-
thropic institutions are the Toledo State Hos-
pital for the Insane, supported by the State.
This is an institution on the cottage plan, with
accommodations for 1,700 inmates; the Toledo
hospital, a large institution supported by the
voluntary contributions of citizens; Saint Vin-
cent's Hospital and Orphans' Home, conducted
by the Gray Nuns; Lutheran Orphans' Home;
Old Ladies' Home; a Roman Catholic hospital
for the aged, conducted by the Little Sisters of
the Poor ; the County Children's Home ; the
Y. M. C. A. and Y. W. C. A. ; the day nursery.
a home for foundlings, training school for
nurses, and a number of private hospitals.

Commerce and Transfortation.—The location
of Toledo, at the western end of Lake Erie,
gives it great commercial advantages, for it is at
the head of the direct lake route eastward. The
distance by lake to Chicago is 691 miles, while
it is but 234 miles by rail. Hence there is an
enormous traffic between the eastern cities and
the region lying southwestward, of which Toledo
is the distributing point. This natural advan-
tage is supplemented by the railway system, the
city being the centre of 14 trunk lines, making
direct communication to the Atlantic on the
east and the Pacific on the west, with direct

lines north and south. These trunk lines, in-

cluding their branches, give a grand total of 27,
making Toledo second only to Chicago in the
number of railroads. All of the trunk roads
reaching the city have dock facilities, with regu-
lar steamer connections to all important lake
ports.

The location of Toledo makes it the most
convenient shipping point for a large portion of
the "winter-wheat belt," and it is one of the most
important primary grain markets of the United
States, after Chicago. It has 12 grain elevators,

with a storage capacity of 8.500,000 bushels.

The grain, brought by rail, from the interior,

goes eastward by lake to Buffalo, and thence

to seaboard. Toledo is the leading clover-seed

market of the world and its quotations govern
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the prices of clover-seed for the United States.

In igoo, Toledo received over 55,000,000 bushels

of wheat, corn, rye, oats and barley.

Toledo is one of the largest shipping ports

for soft coal in the world. This conies by rail

from the mines of West Virginia, southern and

eastern Ohio, and Pennsylvania, and is trans-

ported by water to all ports on the upper Lakes.

The Ohio Central, Hocking Valley, and Penn-

sylvania railroads have immense docks on the

river front, with steam apparatus by which a

carload of coal at a time is shot into the holds

of a vessel. Similar appliances are used for the

rapid unloading of iron ore coming from

the Lake Superior mines, which is shipped by the

same roads to the iron furnaces in southern

Ohio, to mix with the native ores, thus produc-

ing a superior quality of iron and steel. There

is also a very large trade done in lumber, salt,

etc.. Toledo being the largest distributing point

on the Lakes for coal, ore and lumber.

The harbor of Toledo lies entirely within

the Maumee River, giving full protection to

shipping. The Maumee is really a wide and
deep estuary of Lake Erie, to the foot of the

historic "Rapids of the Maumee," just above
Perrysburg, the site of Fort Meigs, famed for

Harrison's defense in 1813. Above this the river

passes for some 15 miles over outcrops of

limestone. At the northern city line, the river

opens into Maumee Bay, which is three miles

north and south by six miles east and west.

Through the bay, the United States government
has dredged a straight channel, ^00 feet wide

by 21 feet deep, and eight miles long from the

mouth of the river. The harbor proper embraces

the wide channel of the river, which is 700 to

1,400 feet wide between the harbor lines estab-

lished by the government. The channel of the

stream has been improved by the government to

the same depth and width as the straight channel.

The cost of this channel through the bay, and
the corresponding river improvements, has been

over $2,000,000. The wharfage space covers both

banks of the river the entire lengtli of the city,

18 miles in all. besides several miles on Swan
Creek, a deep tributary which enters the river in

the middle of the business section.
_
Besides

these, there is unlimited wharf capacity along

the shores of the bay, to be utilized eventually.

Manufactures.— Tlie advantages of Toledo as

a distributing point by lake and rail, its prox-
imity to raw material and fuel, have caused its

industrial interests to dominate all others. As
an example of this, the fact that the renowned
Lake Superior iron ores, the coal and coke from
the Ohio fields, meet at its wharves on a com-
mon basis of economy, resulted in the building

in 1903-4 of a blast furnace and steel plant on
the river front, by the Toledo Furnace Company,
with a capacity of 400 tons per day, and costing

$3,000,000. Other great industrial establishments

are the Edward Ford Plate Glass Company, the

largest establishment of the kind in the country,

$2,000,000 capital ; the Milburn Wagon Company,
the second largest wagon manufactory in the

world, $800,000 capital : the National Malleable
Castings Company, $3,000,000 capital ; the Pope
Motor Car Company, $2,000,000 capital, manu-
facturing automobiles; the National Milling
Company, $400,000 capital, with the largest

winter wheat mill in the United States ; the

Libbey Glass Company, devoted to the produc-

tion of fine art glass, capital $125,000; the

Ames-Bonner Brush Company, capital $400,000;

the Dewey Stave Company, capital $300,000; the

Woolson Spice Company, capital $300,000;

and the J. M. Bour Company, capital $100,000,

both devoted to ground coffee and spices; the

Toledo Computing Scale Company, $600,000;

and many others of less magnitude. The facil-

ities for distribution naturally make Toledo a

centre for the wholesale and jobbing trade. 1 he

lines of largest importance are groceries, dry

goods, tobacco, hardware, etc.
_

By the government census of igoo the city s

bicycle industries had an invested capital of

$1,526,993, employing 912 men, with an annual

output valued at $1,583,450. _
The wagon and

carriage factories had a capital of $1,817,369,

with products of almost a million dollars a year.

The capital of its flouring mills was $1,268,870;

annual cost of raw material, $4.033.92l> and

value of the products, $4,458,749. The 27 foun-

dry and machine shops had $1,945,058 invested,

wath i.ggi employees, to wdiom was paid annually

$970,143; the cost of material was $2,715,613.

There are six malt liquor establishments, 15

lumber and lumber mill product factories, and

three petroleum refineries. In all Toledo has

(1904) 1,162 industrial establishments, represent-

ing an investment of over $32,000,000, and em-
ploying over 21,000 people, with a monthly pay-

roll of $950,825. The manufacturing interests

increased 100.5 per cent in the decade from i8go

to 1900.

Banks.— Toledo has six national banks, ag-

gregate capital, $2,250,000 ; surplus and undivid-

ed profits, $2,879,000; deposits, $11,531,500; and

15 private and savings banks, aggregate capital,

$3,100,000; surplus, $900,000 ; deposits, $8,838,000.

The government report of 1900 gives the net debt

of the city $6,526,204, the assessed valuation of

the real and personal property $53,445,760, and
the rate of taxation $32.60 per $1,000. The total

receipts were $2,158,872, and the expenditures

for maintenance and operation $1,484,588.

Population.— The population of Toledo by

the census of 1850 was 3,829; in i860, 13,768;

in 1870, 31,584; in 1880, 50,137; in 1890, 81,434;

in 1900, 131,822. The increase for the past fed-

eral decade was over 61 per cent, the largest

ratio of gain of any city of its population or

larger, in the United States. The discovery of

natural gas and petroleum in nortliwestern Ohio
in 1887 was one of the contributing causes, for

'

Toledo is the natural metropolis of the oil_ area,

and this business remains a potent factor in the

prosperity and growth of the city.

This rapid growth in population caused the

rapid expansion of the best residence section

of Toledo. On the western side of the city is

this new area, with many miles of streets lined

with modern residences of the best class, all

erected since 1888. This then was largely for-

ested, and in building, as many of the original

trees were preserved as possible, thus adding
much to the beauty of streets and lawns. The
excellent drainage and the wide streets, open
to the breezes, are among the factors which
make Toledo one of the healthiest cities in the

Union. The death rate for 1900 was 12.31 per
1,000; for 1903, 12.26 per i.ooo.

Government.— The city government comprises
a mayor, with a two-year term ; a city council,

composed of one member elected by each of
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the 13 wards, three members elected at large,

and a president, also elected at large, but
who has no vote except in case of a tie;

an appointed board of public service, of three
members, which has charge of all expenditures
for streets, sewers, bridges, wharves, parks,
boulevard, cemeteries, waterworks, workhouse,
and markets; an appointed board of public safety

of five members, and the mayor ex-officio, in

charge of the police and fire departments ; city

solicitor, city auditor and city treasurer.

History.— The Maumee River was one of the
most important routes for travel by the Indians
and the white traders. Going by canoe to a
point near Fort Wayne, Ind., a portage of a few
miles enabled them to reach the headwaters
of the Wabash, which they followed to the
Ohio and thence to the ^Mississippi. Another im-
portant route was up the Maumee and the
Auglaize, a southern tributary, thence by portage
to the headwaters of the Great Miami, which
reaches the Ohio just below Cincinnati. An
important Indian trail also crossed the river at

the rapids above the city, by which hunting
parties went to Kentucky.

A few French Canadian hunters and trappers
settled, in the i8th century, at points within the
present site of Toledo ; but there is no reliable

account of the earliest sporadic settlement of
Americans on the city plat. In 1805, a treaty
was made between the United States and the
Indians, at a stockade, named Fort Necessity,
which stood on a high clay bluflf at the junction
of Swan Creek and the Maumee. By this, the
red men yielded title to the "Fire Lands,"
granted to the citizens of Groton and New
London, Conn., in recompense for the burning
of these towns by the British in the Revolution.

In 1817 a company of speculators laid out a
town at the mouth of Swan Creek, called Port
Lawrence. Verj' few settlers came, however, and
the hamlet languished. In 1832, another settle-

ment, named Vistula, was begun by Major
Stickney, for many years Indian agent, a mile
furtlier down the river, at the foot of what is

now Lagrange street. This spurred the owners
of the land at Port Lawrence to new efforts;
and a brisk rivalry sprang up between the two
villages. The two were wisely consolidated in

1833. A public meeting of the citizens of both
was held to determine the name of the united
town ; and, at the suggestion of Willard J.
Daniels, the name of Toledo was adopted. He
had been reading a history of Spain, and urged
the name of the old Moorish capital for the
reasons that there was no town of that name
in .'Vmerica, that it has a pleasant sound, and
is easily pronounced. Toledo was incorporated
as a city in 1846.

The town had slow growth until the opening
of the Wabash and Erie Canal, from Toledo to
the fertile Wabash Valley in Indiana, in 1843,
and of the branch from Defiance south to Cin-
cinnati, called the Miami and Erie Canal, which
was opened for traffic in 1845. In 1846 these
two canals brought to Toledo products valued
at $3,000,000, while those going from Toledo to
points on both aggregated nearly $5,000,000.
The first railway to reach Toledo was called
the Erie & Kalamazoo, which was opened from
Toledo to Adrian, Mich., in 1836, the cars being
drawn by horses. The next year a locomotive
was put on the line, and a contract for carrying

the mails was obtained from the government.
The road was sold by the sheriff in 1842, and
its line is now part of the great Lake Shore
system.

s. S. Kn.\benshue,
Associate Editor '•Toledo Bladc.^

Toledo (Sp. to-la'fho), Philippines, pueblo,
province of Cebu ; on the west coast ; 20 miles
west of the pueblo of Cebu. Petroleum and
natural gas are reported in the vicinity. Pop.
10,922.

Toledo, Spain, in New Castile, capital of a
province of the same name, on the Tagus, 55
miles southwest of Madrid. It is the archiepis-
copal see of the primate of Spain. The city is

walled, and occupies an acclivity, around which
rise lofty mountains. The city is bijilt com-
pactly, houses crowded, streets steep, winding
and narrow. The chief points of interest are the
Alcazar (1551), once including fortress and
palace, which occupies a central and high point
of the town ; the great Gothic cathedral

(1227-1493), a most imposing edifice of great
architectural merit, which has seen many vicissi-

tudes, but retains some fine stained glass and a
choir of marvelous beauty. The large square
of Zocodoven is the fashionable promenade, and
thoroughly Moorish in character. Here the
heretics were burned, and the bull-fights take
place. There are besides a theological seminary,
monastery, several palaces, and hospitals. The
manufactures comprise the famous Toledo
sword-blades, small-arms, church ornaments, and
vestments, silk, wool, and cotton textiles, and
confections. Toledo was the ancient capital of
all Spain and important in the country's history.

It was taken by the Romans 193 B.C. ; and sub-

sequently was occupied in turn by Goths, Moors,
and Castilian monarchs. It was also the seat of
the Inquisition (q.v.). The town is now sadly
decadent. The Alcazar, so often damaged by
fire, has been restored with considerable expense.

Pop. (1897) 23,465.

Toledo War, The, a name popularly given
to the contest over the division line between
Michigan on the north and Indiana and Ohio on
the south. It arose out of an error in the loca-

tion of the southern point of Lake Michigan.
In 1805 the Territory of Michigan was organized

in conformity with the Ordinance of 1787, which
provided that the line between Ohio, Indiana,

and Illinois on the south, and the territory on
the north, should be "an east and west line run-

ning through the southern point of Lake Michi-
gan." This was set down on the maps of the

times 42° 32' N., but when Michigan was organ-
ized it was found that the true line through the

southern point of Lake Michigan was 65 miles

to the south, or 41° 37' ig" N., and this more
southerly line was adopted. But when Indiana
and Illinois were organized as States, the north-

ern line was adopted, and there was thus left a

belt 65 miles broad claimed by both factions.

Congress ordered a survey, which was com-
pleted in 1817, establishing the "Harris'Mine, near
the northern one. But the people of Michigan
protested vehemently, as the city of Toledo was
in the disputed belt. In 1S36 Ohio by act of

Legislature organized townsliips in this territory,

which had long been under the control of Michi-
gan. Then both Michigan and Ohio appealed to

President Jackson, but got no relief. The gov-
ernor of Ohio called out the militia, the gover-
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nor of Michigan did lil<ewise and occupied

Toledo. When it seemed as if a conflict could

no longer be prevented the matter was settled

by the admission of Michigan to the Union as a

State upon condition of her acceptance of the

"Harris" line, and giving her in recompense the

northern part of tlie peninsula of Wisconsin.

Great deposits of copper and iron being found in

this peninsula, Michigan accepted the conditions

and entered the Union as a State, 26 Jan. 1837.

See United States, Wars of the.

Toleration, a word meaning in its general

sense forbearance without approval, as when a

state has an established church, but other

churches are tolerated— that is, their members
are permitted to worship in their own way with-

out interference on the part of the state. In
this meaning toleration is different from the sys-

tem of voluntary support of all churches with-
out a state religion. It was much used in

America, however, in a narrower, or perhaps a
broader sense, during the struggle to put an
end to the compulsory support of Congregational
churches by the taxpayers in certain New Eng-
land States, especially Connecticut. Toleration is

now universal in civilized countries, so far as
permission to worship is concerned, but some re-

striction still exists as to bell-ringing by Roman
Catholics in Sweden, and there is a certain

degree of intolerance toward Protestants in some
South American republics. Nowhere, how-
ever, in any country pretending to civilization,

is persecution on account of religious belief per-

mitted by law.

In all ages enlightened minds have favored
toleration. It was the rule among the ancient

Greeks, and also among the Romans, until reli-

gion became so identified with state affairs that

refusal to accept the state religion was treason

to the government. Toleration was imknown in

practise during the Middle Ages, although it had
earnest advocates among Christians, Mohamme-
dans and pagans. In modern times toleration has
been a growth of the past three centuries. As
late as the early part of the last century men
were imprisoned in New England for refusing

to pay taxes for maintenance of the local church.
England removed Roman Catholic disabilities in

1829, but did not admit Jews to Parliament until

1858. Russia and Rumania still persecute Jews
and Roman Catholics and dissenters from the
Orthodox Russian Church are subjected to sys-

tematic injustice in parts of the empire. The
Russian government professes to extend absolute
toleration, but prohibits proselytizing, and this is

made the pretext for the harshest measures to-

ward non-orthodox creeds. In a legal sense tol-

eration is now co-extensive with civilization and
semi-civilization, but education only can make
it effective by causing a fraternal and tolerant
spirit to take the place of intolerance and fanat-

icism, wherever the latter prevail.

Toleration Act, a statute of William and
Mary, under which freedom of worship was
granted to Protestant dissenters from the Church
of England, provided they made a declaration
aeainst transubstantiation, and took the oaths of
allegiance and supremacy. See Toler.\tion.

Tolima, to-le'ma, Colombia, a volcano
rising from the central Cordillera of the Co-
lombian Andes to a height of 18,320 feet.

ToU, a tax paid or a duty imposed for a
privilege granted, such as : the payment claimed
by owners of a port of entry for the privilege of

landing or shipping goods ; the fee exacted by
those who erect or maintain a bridge for the

privilege of passing over the same, a portion of
grain retained by the miller as his compensation
for milling; a charge made by the owners of a
fair or e.xhibition for the privilege of exhibiting

or selling goods ; a compensation for services,

especially for transportation, as canal or railway

toll. In the United States tolls, as applied to

bridges and highways, are a subject for State

legislation, while those applying to rivers and
harbors are usually in the province of Congres-
sional action. Tolls were at one time of inter-

national importance, since they were exacted on
certain straits and tidal rivers by virtue of the

sovereignty of a particular state, such as the

Scheldt tolls and sound dues levied by Den-
mark. See also Ta.xation.

Tol'man, Herbert Gushing, .American
Greek scholar: b. South Scituate, Alass., 4 Nov.
1865. He was graduated at Yale, and studied

at the University of Berlin. He became assistant

in Indio-European languages at Yale in 1891

;

later took the chair of Latin, and afterward of

Sanskrit, in the University of Wisconsin. In

1893 he taught Sanskrit and Greek in the Uni-
versity of North Carolina, and since 7894 has
been professor of Greek in Vanderbilt University.

He has edited Latin and Greek text-books and
contributed to various periodicals articles on
Oriental, philological and archxological subjects.

Tolman, William Howe, American social

economist: b. Pawtucket, R. I., 2 June 1861. He
was graduated from Brown University in 1882

and has been general agent of the New York
Association for Improving the Condition of the

Poor. He has published "History of Higher
Education in Rhode Island' (i8gi); 'Municipal
Reform Movements in the United States'

(1894) ; 'Handbook of Sociological Reference
for New York City' (1894) ; etc.

Tolowa, tol'o-wa, originally the name of
a village, but extended to designate a tribe of

the Athapascan stock of North American In-

dians occupying the coast of California from a

point a few miles north of the mouth of Klamath
River northward to a short distance beyond the
boundary of Oregon, and the valley of Smith
River. They are noted basketmakers and sub-
sist largely on salmon and other fish, acorns, ant*

other natural products. In 1862 they were
placed on a reservation, which was abandoncQ
six years later, since which time they have lived

on their own resources. They are now but a
remnant of a once comparatively populous tribe,

and are greatly demoralized.

Tol'stoi, Count Lyof Nikolaievitch, Rus-
sian novelist, religious teacher, and social re-

former : b. Y'asnaya Polyana, government of
Tula, 9 Sept. 1828. In 1843-6 he studied Oriental
languages and law at the University of Kazan.
In 1851 he went to the Caucasus district as an
ensign of artillery, and he served in the defense
of Sebastopol during the Crimean war. To this

period of his career belong his earliest literary

works, among them the autobiographical 'Child-
hood, Boyhood, and Youth,' the brilliant descrip-
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tions of tlie Crimean campaign entitled 'Sebasto-
pol in December 1854,' 'Sebastopol in May
1855,' and *SebastopoI in August 1855,' and 'The
Invasion.' He left the army on the conchision
of the war and went to Saint Petersburg, where
he made the acquaintance of Turgenev (q.v.)
and other distinguished Russians, and soon after
he published 'The Snowstorm' and 'Two Hus-
sars.' His first foreign journey was made in

1857, and marks an epoch in his spiritual his-
tory, and on his return he retired to his estate
to live a simpler life. He was greatly interested
in the condition of the peasantry, and founded
a free village school on his property, for which
he prepared reading and other text-books him-
self. His 'Family Happiness' was issued in

1859, and was soon followed by 'Three Deaths'
(1859), 'Polikuschka' (i860), and others. In
1S62 he married the daughter of a Moscow physi-
cian._ The next period of his life saw the pro-
duction of the two works upon which his liter-

ary reputation chiefly rests, 'War and Peace'
(1865-8), dealing with Napoleon's invasion of
Russia; and 'Anna Karenina' (1877), a power-
fully realistic study of human passion and its

effects. Soon after the completion of the lat-
ter novel Tolstoi began to develop his character-
istic views of religion and its application to in-
dividual and social life. He believes that the
Sermon on the Mount literally interpreted is

the supreme law of the Christian life, and he lays
special stress on the precept, "Resist not evil."

His system has much in common with the anar-
chist-conimunism of his fellow-countryman
Kropotkin, but its peculiar religious basis gives
it a unique character. In 1901 he was formally
excommunicated by the Holy Synod of the Rus-
sian Orthodox Church, and in a reply to the
edict of excommunication he clearly enunciated
his religious and theological views. These in-
clude the denial of the Trinity, of the deity of
Jesus and his vicarious atonement, of orthodox
conceptions of the future world, of every kind of
sacraraentalism, and similar dogmas, and are
substantially identical with those of modern
spiritual Unitarianism. Among the works of his
latest period, in which his religious and social
views are more or less expounded, are the fol-
lowing: 'What the People Live By' (Eng.
1889) ; <What to Do' (Eng. i88g) ; 'My Confes-
sion': <Mv Religion'; 'The Death of Ivan
Ilyitch' (1886): 'Where Love is there God is
Also' ; 'The Kingdom of God is Within You'

;

'The Kreutzer Sonata' (1890) : 'Work While
ye have the Light' (Eng. i8go), a tale of the
early Christians; 'The Power of Darkness,' a
drama; 'The Fruits of Enlightenment' (i8gi),
a satirical comedy: 'Master and Servant' ; 'Poli-
tics and Religion'; 'Patriotism and Christiar-
ity' (1894), on the Franco-Russian alliance; and
"What is Art?' (1898). 'Resurrection' (1900)
IS a powerful novel of the same type as <.A.nna
Karenina.' There are American translations by
Dole. Hapgood and others. Tolstoi has given
up all privileges of rank in order to live a life
of labor and asceticism, and during the great
Russian famine he found abundant opportunity
for carrying out his gospel of social service.
Consult: Turner, 'Count Tolstoi as Novelist and
Thinker' (1888); De Vogiie, 'Le Roman
Russc' (1888) ; Lowenfeld, 'Leo Tolstoi'
(1892).

Toltecs, tol'teks or tol-taks', an Indian
tribe said to have occupied portions of the Mex-
ican plateau previous to the advent of the Aztecs.
Little is known of the race and that little only
through Aztec traditions and picture writing.
They are supposed to have come from the north
and to have been supreme in their territory from
the 7th to the nth century. Their principal city
was Tolan, where they settled about 661 a.d.
from which they get the name Toltec. Lists of
their kings or chiefs are extant— but these are
considered untrustworthy by antiquaries. The
hero-god Quetzalcohuatl is supposed to have
lived in their cities before their overthrow, which
came in 1013, when they were driven south by
savage tribes. Aztec records tell no more of the
Toltecs, but from the fact that the Quiches and
other tribes from the north are known to have
settled in Guatemala about this time, the infer-
ence that they were portions of the banished
Toltecs is strong. But the accounts of the Tol-
tecs are so vague, all in all, that some historians
doubt their existence, while others assert that
until their overthrow they ruled over a powerful
empire covering a great part of the plateau. But
conservative writers accept a median view, recog-
nizing that some of the Mexican monuments are
of greater antiquity than the Aztec period and
holding that the Aztecs were in large measure in-
debted to their predecessors for their civilization,
religion, and arts. If the Aztec picture-records
of the Toltecs are true, the latter race present
striking analogies to the Etruscans, and are
analogous in a less degree to the Egyptians.
They were great builders, and their religion,
intimately connected with the study of astron-
omy, was an intricate system of myths and tra-
ditions, and was interpreted by a large and in-
telligent priesthood, who formed an exclusive
caste. A picturesque but unconfirmed account of
the Toltecs is given by Prescott in his 'History
of the Conquest of Mexico' (Book I.).

Tolu Balsam, a balsam that exudes from
incisions in the bark of a leguminous tree of
South America, the Toluifcra Balsamum. It is
a soft sticky body when fresh, but becomes
hard through age. Of a yellowish brown color
and having a very agreeable aromatic odor and
taste. Used in various medicinal preparations
particularly in cough medicines.

Toluca, to-loo'ka, Mexico, the capital of
the state of Mexico, situated 32 miles southwest
of the national capital. It stands on the plateau
at the foot of the extinct and snow-capped vol-
cano. Nevado de Toluca, 15,000 feet high. The
city has a pleasant climate, is regularly built, and
contains several handsome buildings. There are
a brewery, cotton-mill, and several other manu-
facturing industries, and export trade in hams
and sausages. Pop. (1900) 25,904.

Tolu'ric Acid. Toluyl-glycocoll, C,H:CON-
HCH:COOH, an acid homologous with hip-
puric acid and formed in the urine of dogs
that have been fed with toluic acid. Colorless,
odorless, soluble, prismatic crystals.

Tom, known as Blind Tom, Afro-Ameri-
can musician: b. near Columbus, Ga., 25 May
1849. He was the son of slave parents and blind
from his birth. When only four years of age he
attracted the attention of his master by a re-
markable reproduction upon the piano of music
rendered in his hearing, and later astonished
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the world by his extraordinary performances

upon that instrument. He first appeared as a

public performer in New York in 1861, and

(or many years thereafter played in the principal

cities of the United States and Europe, where

his unparalleled gifts became widely known.

Tom, Asia, a river in Siberia, in the gov-

ernment of Tomsk, rising in the Abakanic Moun-
tains, and after a course of 450 miles flowing

into the Obi, near Tomsk, on its riglit bank. It

begins to be navigable at Kusnezk.

Tom Brown's School Days, a story depict-

ing English pubHc-school life, written by Thomas
Hughes, and published in 1S57, when the author

was a young barrister of three-and-thirty. It

leaped at once into a deserved popularity it has

never lost. Tom is a typical middle-class lad,

with the distinctive British virtues of pluck, hon-

esty, and the love of fair play.

Tom Jones, a novel by Henry Fielding,

published in 1749, when the author was 42. He
had, however, been long at work upon it and the

book represents the zenith of his literary power.

'The History of Tom Jones, a Foundling,' is the

full title of the book ; Tom is the foundling, left

on the doorstep of a charitable gentleman, Mr.
AUworthy, wlio gives him a home and rears him
with care. Tom's many experiences are narrated

with great liveliness, reality, and unction, the

reader being carried along irresistibly by the

author's high good spirits. No other i8th cen-

tury story gives such truthful, varied and ani-

mated scenes of contemporaneous life in country

and town.

Tom, Mount, in Hampshire County,
Mass., near Mount Holyoke, and overlooking the

Connecticut Valley. It is between the cities of

Holyoke and Northampton. Thousands of tour-

ists ascend Mount Tom each year on account of

the grand view from its summit.

Tom Thumb. See Stratton, Ch.\rles

Sherwood.

Tom-tom, or Tam-tam, a native East
Indian drum used by musicians, jugglers, public

criers, etc. It is generally cylindrical in form,

the depth of body being about three times the

diameter of the heads, of which there are two.

It is made of resonant wood or of hard-baked
earthenware, and the heads are covered with
skins, drawn tight by side-lacings, as in the

modern drum. It is beaten with the fingers or
the open hand and produces a hollow monotonous
sound. Similar instruments used by the natives

of Western Africa receive the name of tom-tom,
as do also certain types of Chinese gongs.

Tom'ahawk, a weapon of warfare of
North American Indians, a light war a.xe. Be-
fore the advent of the white traders the head of
the a.xe was usually a piece of stone sharpened at

both ends and put through a piece of wood, in the

form of a pickaxe ; sometimes the stone was
shorter and more like a modern double-axe

;

sometimes hard horn was sharpened and used in

the place of the stone. But the wdiite traders
brought the natives iron hatchet heads and the
stone ones were gradually discarded. These
hatchets had but one cutting edge, the other
shorter end being formed into a hammer-head, or
oftener into the bowl of a pipe, which communi-
cated with a tubular hollow made in the handle,
thus made to serve as a pipe stem. From the
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custom of the Indians of burying their toma-

hawks when they made peace witli a foe comes

the custom of saying that two opponents who
have made peace have "buried the hatchet."

Tomales, to-mii'lSs, a bay on the coast of

California, about 35 miles north of San Fran-

cisco. It is a narrow inlet of the Pacific, the rail-

road is near and parallel to its eastern shore, and

Tomales Point is on the west, sqjarating the bay

from the ocean.

Toman', or Tomaun', a current gold coin

of Persia worth 7s. 2>ld. or about $1.76. The
value of the toman is not very constant, since it

varies in different localities and according to the

government's necessities. At times it assumes

a value of about $2.25 or even higher. In Persia

it is reckoned as the equivalent of 100 schakis

or shakis.

Tomato, a perennial herb {Lycoperskum

esculcntum) of the order Solcinacac. It is a na-

tive of western South America, whence it was

introduced into cultivation in Europe during

the l6th century. At first the wrinkled fruits

were regarded with suspicion or disfavor, and

were more popular as garden ornaments than

for other purposes. During the iSth century both

yellow and red-fruited sorts were known, but

not until the middle of the 19th century

was there a decided improvement in the form
of the fruit. At the beginning of that century the

fruits were used to a small extent for pickles

and preserves, but less for other purposes. The
development of the tomato both in its form and
its popularity as a vegetable is mainly due to the

care of plant-breeders, who have eliminated the

wrinkles from the fruit, and to the development
of perfect methods of canning. The annual con-

sumption of tomatoes, both as a salad and cooked
or preserved in various ways, aggregates thou-

sands of tons in the United States, where the

crop is more widely grown than in any other

country of the world. The season opens in mid-
winter in Florida and the Mississippi delta, and
advances northward until September, when it

ends in Canada. Considerable quantities of

tomatoes are forced in greenhouses at various

seasons, but especially during the spring months.
Though perennial in its native country and in

other frostless climates, the tomato is best

known in the temperate regions as an annual
herb. It is a straggling, clammy, ill-smelling,

grayish-green plant with variously formed pin-

nate leaves and small racemes of small yellow-
ish flowers, followed by fleshy many-seeded
berries which in some improved horticultural

varieties weigh more than a pound. Several
botanical varieties have been recognized, among
which the following are best known : Cherrj-

tomato {L.esculcntum. var. ccrasifonnc) ,^to\\n
in gardens for its little yellow or red globular
fruits which are used for home-made preserves
and pickles; pear and plum tomato (var. pyri-

formc), similar to preceding except in form of
fruit; large-leaf tomato (var. graudifolium), a
group of varieties originated during the closing
quarter of the 19th century, and including
some of the most important commercial varieties

;

the common tomato (var. vulgarc), the most
widely cultivated form in America. One other
species is cultivated, more for ornament than for
its fruit, which, although edible, is too small for
general household use; it is the currant tomato
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(L. pinifincUifoUum), also known as the Ger-
man raisin tomato. The plant is very spreading
and branchy, with small egg-shaped leaves and
long racemes often bearing more than 30 cur-

rant-like red fruits. It has produced hybrids
with the preceding species, and is useful for cov-
ering unsightly objects during the summer. The
former species has been grafted upon its close

relative, the potato, but the two plants have tiever

been known to cross-fertilize. These grafts are

interesting as curiosities but not otherwise.

Several other plants have been called tomato;
the best known are probably the husk tomato
(Pliysalis pubesccns), also known as the straw-

berry tomato, ground cherry, and dwarf cape
gooseberry. It is popular in gardens for its

fruits which are made into preserves or kept

in their husks in cool dry rooms until needed for

use in mid-winter. The name strawberry tomato
is also given to Physalis alkckcngi, better known
by its specific name and as the winter cherry or
bladder cherry. The red fruits are edible, but
are not generally relished. The plant is chiefly

ornamental on account of its very showy blood-
red calyces. The tree tomato {Cyphomandra
betacca) is cultivated to a small extent for its

light brown, egg-shaped fruits, which resemble

the tomato in flavor but are rather more musky
and acid.

In cool climates the seeds are generally sown
under glass in early spring and pricked out in

flats, boxes, or pots when the first pair of true

leaves appear, allowing them to stand in the for-

mer not closer than 2''^3i inches or 2 x 6 inches.

Abundant ventilation should be given at all times

and the temperature kept rather low to make the

plants grow stocky and able to adapt themselves

readily and without check to the conditions of

the field. At this time they should be about

five inches tall. The sturdier the plant, the less

is it likely to suffer under ordinary conditions

and care when set in the field, the earlier will it

commence to bear, and the more profitable will

be the fruit.

Whenever possible the tomato should be
planted on rather rich loamy soil of medium
texture and well exposed to the sun. Good
drainage is essential. It is generally considered

best to apply stable manure to previous crops,

because the applications made during the cur-

rent year are thought to impair the flavor of

the fruits as well as to induce a rampant growth
of vine at the expense of productivity. In the

field the plants are usually set 4 to S feet apart

each way, and when grown extensively each
sixth or eighth plant in the row is omitted
and each 15th or 20th row is skipped, so as to

facilitate harvesting with least injury to the

vines, wagons being driven across the field to dis-

tribute the empty crates and collect the full ones.

Until the vines spread and thus prevent tillage,

cultivation is given weekly to keep the surface

lose and free from weeds. Often a top dress-

ing of some readily soluble fertilizer is given
after the plants have been in tlie field about a

month.
For home use and for fancy markets tomatoes

are often trained in many ways, especially to

stakes, upon slat frames, and trellises. For such
the plants are subjected to more or less prun-
ing and tying, which usually vary with individual

growers. But the single stem is usually con-

ceded to be the best method of growing such

plants. The advantages secured by training art

early ripening, and better colored, larger sized

and superior flavored fruits.

Since the vines are tender to frost the tomato
season is usually cut short before mid-autumn.
There arc, however, at that time many fruits ap-

proximately mature, besides large quantities less

advanced. The former may be gathered and
ripened in warm rooms or sunny windows, and
by storing in cool places from which they can be

removed to warmth as needed the season may be
extended several weeks after the vines have
been destroyed. The greener fruits are widely

used for making sweet pickles, chowder, and
"India relish."

In greenhouses the tomato is one of the most
popular vegetable crops. Though it is often

grown in special houses or as the leading crop it

is probably more frequently employed as a suc-

cessor to carnations and some other greenhouse

plants, which either commence to fail in the early

spring months or have a smaller sale when
brought into competition with spring flowers.

The fruits are sought about Easter time and
from then until the out-door plants commence to

bear the greenhouses may often be very profit-

ably employed. Hand pollination is generally

considered essential to the setting of the fruit

and the labor this involves is often a drawback
on account of its expense. The plants are raised

usually from seed, sometimes from cuttings,

or the rooted tips of plants which previously oc-

cupied the benches. They are planted in soil

similar to that in favorable fields, either in solid

beds, on shallow benches or in boxes or pots,

the second being generally preferred. The plants

are usually trained to a single stem supported

either by a stout cord suspended from the sash-

bars or upon a trellis, the former preferred.

Two feet apart is the favorite distance ; five feet

the preferred height, and a minimum temperature

of 60 degrees the lowest night temperature.

Sixty-five degrees is preferred by most growers.

Abundant light and air must be given at all

times, but water must be carefully controlled, es-

pecially in cloudy weather, because the plants are

apt to grow too rapidly to foliage if water is

in excessive supply. During the winter months
an average crop of three pounds of fruit to each

plant trained to a single stem is considered
fairly good. In the spring months four pounds
is perhaps below the average. Unless 30

cents a pound can be realized during the winter

the crop is rarely paying, and many growers set

the profitable figure at 40 cents a pound. In

the spring a somewhat lower price with a rather

higher average production makes the crop

profitable.

The more progressive tomato growers are

alive to the fact that the so-called plant dis-

eases which have been reported injurious to the

tomato are more readily prevented by intelligent

management of the plants than by the use of so-

called remedies. Every effort is therefore made
to keep the conditions in the seed bed as well as

in the field as favorable as possible. Adequate
ventilation, rather low temperature and limited

water supply are found conducive to the health

of the seedlings. And sturdiness at the time of

setting in the field is a safeguard against sub-

sequent troubles. Growers whose methods pro-

duce inferior plants, or who are negligent in

various other respects, often suffer serious losses;
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and perhaps the majority still have recourse to

fungicides, none of which have been found fully

satisfactory and in some instances have failed

completely from the first trial.

Many insects feed upon the tomato, but very

few arc usually numerous enough to do serious

damage. The best known are probably the boll-

worm (Heliotliis annigcra), the tobacco-worm
(Phlegcthontius carolinus) and various species

of cutworms. Flea-beetles, potato-beetles and
thrips are also well known enemies. As a rule,

however, they are not responsible for serious

damage. The larger species are generally picked

off by hand and the smaller are driven away to

other plants by the use of repellants such as

tobacco dust, Bordeaux mixture, etc. See Fun-
gicide AND Insecticide.

Consult: Bailey, 'Cyclopedia of .American
Horticulture' (New York 1900-02) ; and numer-
ous bulletins of the agricultural experiment sta-

tions and of the United States Department of
Agriculture. M. G. Kains,

Crop Expert.

Tomb, a term applied alike to an excava-
tion or chamber to receive the dead body of a
human being and to the monument erected to his

memory, and most used to denote the one struc-

ture that answers both of these purposes.

Among Eastern peoples it early became the

practice to place the remains of the dead in ex-
cavated chambers or in case the dead bodies were
first burnt, to place urns containing the ashes
in such chambers. These structures even in

times of great antiquity were decorated within
or without with appropriate inscriptions. Early
tombs often bore character writing, telling of the
parentage and the place of residence, perhaps the
station of life, of the deceased, and, in the case
of heroes, the history of achievement was in all

likelihood carved on the walls of the structure.

Rude peoples whose only means of written ex-
pression was by picture-writing have employed
that language to tell of the exploits of the per-
sons buried in their tombs. Tombs are often
designed to contain the remains of more thatj

one person, and of such were the Roman colum-
barium and the Egyptian pyramids. With some
races tombs were made elaborate objects of art

;

with others, such as the Greeks, they were highly
artistic but simple and tasteful. The stele or flat

stone set up to mark a grave was often highly
carved, and the stele of Dexileos in Athens
is famous. Large edifices built as monuments
to the dead are not found in Greece, but were
common in the semi-Greek lands of Asia, the
most noted being that of King Mausolus of
Caria, whence comes the term mausoleum (q.v.).
Roman monuments were of great splendor, as is

attested by the few examples remaining to the
present time. They were often of large propor-
tions, the so-called "Castle of Saint Angelo"
being nothing else than the tomb of the Emperor
Hadrian and his successors, "stripped of its sculp-
tures, its marble colonnade, its probably conical
superstructure." and crowded with defensive
works that make of it a veritable citadel. Other
tombs of great splendor are found outside of the
walls of Rome and although despoiled and in
some instances subverted to the purposes of
other, adjacent architectures, they testify to the
wealth and the artistic attention which the Ro-
mans bestowed on them. Pompeii, too, had its

lonfr street of magnificent tombs, which has been

partially uncovered outside the limits of the
city proper. In portions of Italy and in some of
the older Spanish-American towns burials in the
cemeteries were made in niches which rose row
above row, terrace-like. In the niches rested
coffins bearing the bodies. Burial in churches
was prohibited during the earlier centuries of
Christianity, but from the custom of erecting
churches or chapels over the graves of martyrs
the custom arose to bury monarchs under the
cover of the church, and the most important
tombs of the Middle Ages are generally so sit-

uated. The earlier examples consist of a simple
stone coffin or sarcophagus, often with a low,
gabled lid and a sculptured cross. Following
these come the altar-tombs, in the form of a
table, and subsequently, in the 13th century, a
species of tomb consisting of a sarcophagus bear-
ing a recumbent figure of the deceased, the whole
surmounted by a canopy, often of exquisite
beauty of design. Still more stable are the
church-yard tombs of which fine examples are
seen in the tombs of La Scala in the church-yard
of Santa Maria Antica in Verona. The tombs of
the Renaissance period became more and more
complex. The sarcophagus was disguised and sub-
ordinated to the decorations of sculptured up-
holstery and groups of symbolical or mythological
figures. Immediately following the Middle .^ges
the beauty and value of the statuary employed
partly compensated for the loss of architectural
design, as is the case in Michelangelo's tombs;
but in succeeding years this redeeming feature
was lost and tomb architecture rapidly declined
to the vitiated state in which it has remained un-
til modern times. Consult the pamphlet by Jean
Baptiste Christyn, <Les tombeaux des hommes
illustres,' etc. (1674) : and the paper by L. S.
Mercier, 'Le tombe di Verona' in 'Teatro ital-

iano moderno' (Vol. II., 1792).

Tom'bac, an alloy consisting of from
about 75 to 85 parts copper, mixed with 15 to 25
parts zinc, and used as an imitation of gold for
cheap jewelry. When arsenic is added it forms
white tombac.

Tombigbee, tom-big'bi, a river in Missis-
sippi, which has its rise in Tishomingo County,
and flows south and southeast to Lowndes
County where it enters Pickens County in .-Ma-
bama. It continues an irregular southern course
and unites with the Alabama River 45 miles
north of Mobile Bay. From the point of junction
the waters enter Mobile Bay by Mobile (q.v.)
and Tensas (q.v.) rivers. The total length is

455 miles. It is navigable for 412 miles from
Mobile Bay, to Aberdeen, Miss.

Tombs, The, a noted city prison in Newr
York. It occupies the entire block bounded by
Center, Elm, Leonard, and Franklin streets, and
is connected with the criminal courts building on
the other side of Franklin street by an upper
story closed passage, locally known as the "bridge
of sighs." The old Tombs building has been
partly torn down to make way for a newer
structure on the Center street side. But the old
portion still standing will indicate something of
the fine Egyptian architecture in which the orig-
inal structure was built. Its proportions are
grand in their beauty, but they are dwarfed into
insignificance by its situation and by the high
commercial buildings surrounding it. The prison
covers the site of the pre-Revolutionary gibbet
and therefore stands on ground long dedicated
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to penal punishment. Its internal arrangement
is into corridors of cells which rise in tiers one
above the other. The sanitary arrangements
are almost perfect, and it is generally remarked
that persons confined in the prison awaiting trial,

and only such persons are confined in The
Tombs, usually gain in health rather than lose

by their imprisonment.

Tomcod, or Frost-fish, a species of small

cod (Microgadus tomcod) of the North Atlantic,

usually abundant in the mouths of the rivers

after the first frosts of autumn. It is frorn 4 to

12 inches long, olive-green above, and silvery

below. It is a good food-fish, and has several

useful relatives on the Pacific coast.

Tome, Jacob, American philanthropist: b.

York County. Pa., 13 Aug. 1810; d. Port Deposit,

Md., 16 March 1898. In 1833 he settled in Port

Deposit, and there acquired a fortune in busi-

ness. In 1864 he entered political life as State

senator, being chairman of the Senate Finance

Committee, and was instrumental in reducing

the indebtedness of the State greatly to the pub-

lic welfare. His public benefactions include a
large gift to Dickinson College, and the estab-

lishment of a technical school, the Jacob Tome
Institute, at Port Deposit, which he erected at a

cost of $1,600,000, and by his will permanently
endowed with an equal sum.

Tome, to'ma. See Concepcion, Chile.

Tom'linson, Everett Titsworth, American
author: b. Shiloh, N. J., 23 May 1859. He
studied at Williams College, and_ afterward

taught in various preparatory schools in the East-

ern and Middle States, but in 1894 began to de-

vote himself to literature, particularly to the

writing of historical books for children. His
publications include: 'The Boy Soldiers of

1812^ (1895); "Three Young Continentals*

(1896) ; "Tecum.seh's Young Braves' (1897) ;

'Washington's Young Aide' (1898) ; <A Jersey

Boy in the Revolution' (.1899) ; and 'Under Co-
lonial Colors' (1902).

Tommy Atkins, a popular nickname given
to the private soldiers of the British army. The
name is said to have originated in the custom of
making out blanks for military accounts with the

name, "I, Tommy Atkins," etc. Kipling has im-

mortalized it in verse.

Tomp'kins, Charles H., American soldier:

b. Fort Monroe, Va., 12 Sept. 1830; d. Washing-
ton, D. C, 1895. He studied at West Point, but

resigned without completing his course. In 1856,

however, he enlisted in the dragoons, and was
promoted 1st lieutenant in the 2d United States

Cavalry in 1861. At the outbreak of the Civil

War he was assigned to service in the defense of

the National capital and was engaged in one of

the first reconnoitering expeditions. He was
particularly distinguished for bravery in the

Slicnandoah campaign, and was brevettcd briga-

dier-general in 1865. After the war he served as

chief quartermaster in various divisions of the

army, and in September 1894 was retired with
the rank of colonel.

Tompkins, Daniel D., American states-

man: b. Westchester County, N. Y., 21 June
1-74; d. Staten Island 11 June 1825. He was
graduated at Columbia College in 1795, and after-

ward admitted to the bar. but soon entered polit-

ical life. He was a member of the New York

legislature and of the State Constitutional

Convention in 1801 and in 1804 was elected

to Congress, but was appointed to the State

supreme bench, and accepted that position in-

stead of going to Washington. He was gover-
nor of New York in 1807-17 and in 1817-25 was
Vice-President of the United States. He took an
active part in the War of 1812, and was one of

the strongest and most able opponents of slavery.

It was largely through his influence that the bill

abolishing slavery in New York was kept before

the legislature, but he did not live to see its en-

actment.

Tomp'son, Benjamin, American poet: b.

Braintree, Mass., 14 July 1642; d. Roxbury,
Mass., 13 April 1714. He was graduated from
Harvard and was long a teacher at Cambridge.
He wrote 'New England's Crisis,' a long poem
of King Philip's war.

Tom's River, N. J., village, county-seat of

Ocean County; on the Pennsylvania and the

Central of New Jersey R.R.'s ; about 50 miles

east of Philadelphia, 36 miles southeast of Tren-
ton, and four miles from Barnegat Bay. It is one
of the colonial villages of New Jersey; and in the

Revolutionary days it was a haven for privateers.

The salt found here made it a place of impor-
tance in the settlement days. On 24 March
1782 the village was burned by the British. It is

now a favorite summer resort. The chief indus-

tries are connected with the care of summer
guests ; but there are considerable shipments of

cranberries, farm products, fish, and oysters. It

contains five churches, four schools, and one
bank. Pop. (1890) 1,147. No separate returns
for 1900.

Tomsk, Asia, in vifestern Siberia, (i) capi-
tal of the government of its own name, on the
Tom (q.v.). It is the seat of a governor and of a
bishop and of the educational district of West
Siberia. It has 20 Russian churches, monastery,
convent, synagogue, mosque, university with three
faculties, technological institute, theological sem-
inary, and various other schools for both sexes;
also various scientific societies, Russian musical
society, theatre, library, halting station for de-
ported Russians, banks, harbor, etc. The indus-
trial works comprise tanneries, distilleries, wagon
factories, etc. There is a brisk transit trade
with Siberia. It lies on a branch of the Siberian
railroad. Tomsk dates from 1604. Pop. (1897)
52,430. (2) The government has an area of

about 330,000 square miles and is in the south
and southeast mountainous, and embraces the
Altai system. The Ob and its tributaries are the
chief streams. There are vast swamps in the flat

districts. The climate is very cold and unhealth-
ful. Storms and earthquakes occur often. Pop.

(1897) 1,917,527.

Ton, a measure of weight and capacity,

equivalent to 20 hundred-weight. As the hun-
dred-weight of Great Britain and the United
States contains 112 pounds, the ton is reckoned
as 2,240 pounds. This is known as a "long"
ton. In some of the States legislation has made
the ton consist of 2.000 pounds, being 20 cwt. of

100 pounds each. This is known as a "short"

ton. United States laws make the ton equal to

2,240 pounds when not otherwise specified. As a
measure of capacity, of a vessel or a car, a tonis
40 cubic feet ; this is an "actual" ton. The "regis-

ter" ton contains 100 cubic feet. See Tonnage.
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Applied to liquid measure the word, in the

form tun, was in common use with the old Eng-
lish wine dealers. A tun of hcer contained 216
gallons, of 282 cubic inches each, while a ton of

wine contained 252 gals, of 231 cubic inches each.

Tonality, in music, the character and
quality of tone. Good tonality demands : correct-

ness of pitch, the production of sounds slightly

out of tune being termed of doubtful tonality;

correctness of intonation ; and correctness of key
relation, a passage wanting in definitencss of key
or scale being termed of uncertain tonality. The
word has been adopted by art critics and is ap-
plied to painting in considering the system of
tones, or the color-scheme, of a picture.

Tonawanda, ton-a-won'da. N. Y., village in

Erie County : on the Niagara River, Tonawanda
Creek, and Erie Canal, and on the New York,
Central & Hudson River railroad ; opposite North
Tonawanda and 10 miles north of Buffalo. Sev-
eral railroads pass through the village on leased
roads, and electric lines connect the village with
Buffalo and Niagara Falls. It is in a fertile

agricultural region, and on account of the good
water power, extensive manufacturing interests

have been developed. The chief manufactures
arc lumber and lumber products. The govern-
ment census of 1900 gives the number of manu-
facturing establishments, 60; the amount of
invested capital, $1,540,789; the number of em-
ployers, 398; the amount paid for material an-
nually, $1,227,349; and the value of the products,
$1,676,280. The educational institutions are a
high school, public and parish schools, and a pub-
lic library. The tw-o banks have a combined cap-
ital of $300,000. Pop. (i8go) 7,14s; (1000)
7,421.

Tondo, ton-do', Philippines, a district of
the city of Manila, the most northern district on
the bay shore. The streets are mostly narrow, the
houses built of cane and nipa; it contains

a large church and convent, the station of the

Manila & Dagupan Railroad, and the city

slaughterhouse. The inhabitants are mostly fish-

ermen and laborers engaged in the tobacco and
cigar industries.

Tone, Theobald Wolfe, leader of the
United IrislniKMi : b. Dublin 20 June 1763; d.

there ig Nov. 1798. He was graduated at Trin-
ity College, Dublin, in 1786; practised law for

a time without much success ; and gradually

politics became his absorbing interest. He held

republican opinions, and believed that Ireland

ought to assert her rights as an independent
nation; but the objects of the clubs of United
Irishmen started at Belfast and Dublin in 1791

were limited to legislative reform. In 1792 he
was appointed secretary of the general Catholic

committee. The government came to know
through a spy that he had given information

in 1794 on the question of invasion to an emis-
sary of the French government, but they per-

mitted him to leave the country and go to

America. He sailed from New York to France
in 1796, and urged the French government to

undertake an invasion of Ireland. He was ad-
jutant-general in Hoche's abortive expedition

against Ireland in 1797, and he afterward
served under Hoche on land. He accompanied
one of the small French expeditions sent to

assist the Irish rebels in 1798, but was taken

prisoner after a brief naval engagement near
Lough Swilly. He was tried by court-martial
at Dublin, convicted of treason, and ordered tc

be executed within 48 hours. He, however, cut
his throat in prison. Consult: The edition of
his journals and political works, with a 'Life,'

by his son (1826), of which a new edition, en-

titled 'The Autobiography of Wolfe Tone,'

was issued by Barry O'Brien (1893).

Tone, any sound considered with reference
to its pitch, timbre, and volume. In music, tone
signifies the musical vibration of a sonorous
body. Nearly all tones in music are composite,
consisting of several simple constituents hav-
ing different rates of vibration and known as
partial tones. They vibrate according to fixed

laws, the pitch depending on the nature of the

sonorous body and the mode of producing its

vibration. The partial tone having the lowest
pitch (and usually the loudest sound) is called

the prime or fundamental tone, while the other
partial tones are called accessories, harmonics,
or overtones. Tones differ in quality or timbre
according to the number and relative force of
their partial tones. In written music the sign
by which a tone is represented is a note (q.v.).

To'ner, Joseph Meredith, American physi-
cian : b. Pittsburg, Pa., 30 April 1825 ; d. Wash-
ington, D. C, I Aug. 1896. He was graduated
at the Jefferson Medical College in 1853, and
established himself as a medical practitioner in
Washington in 1855. He was the originator of
the plan for the American Aledical Association
Library established in Washington in 1868 and
made a part of the Smithsonian Institution,

founded the Providence Hospital and Saint
Ann's Infant Asylum in Washington, and in

1871 the Toner lectures under the auspices of
the Smithsonian Institution. He devised the
system of symbols for the indication of geo-
graphical localities which was adopted by the
Post-office Department, and made valuable re-

searches into early American medical literature.

His collection of 26,000 medical books and
18,000 pamphlets he presented to Congress in
1882. His publications include: 'Maternal In-
stinct, or Love' (1S64) ; 'Medical Register of
the United States' (1874) ; 'Annals of Medical
Progress and Medical Education in the United
States' (1874) ; <Medical Men of the Revolu-
tion' (1876) ; etc.

Tonga, tong'ga, or Friendly Islands, Poly-
nesia, a group of islands under British protec-
tion, situated in the south Pacific Ocean, be-
tween lat. 18° 30' and 19° 30' S., and between
Ion. 174° and 175° W., southeast of the Fiji

Islands, and southwest of Samoa. The group
consists of about 200 islets with a total area of
385 square miles. The largest, Tongatabu, is

20 miles long. The islands are partly volcanic
and mountainous, partly of low coral forma-
tion. The soil is fertile, and the vegetation
luxuriant. The chief exports are copra, fruits,

and sponges. The inhabitants belong to the
finest of the Polynesian types. They are peace-
ful, civilized, and Christian. Excellent schools
and a college have been established by mis-
sionaries. The inunediate ruler is the king and
native council, whose capital is Nukualofa on
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Tongatabu. The islands were discovered by
Tasman in 1643. In 1845 they were united

under one king. In 1899 they were declared

under British protection. Pop. (igoo) 18,959,

including 659 foreigners.

Tongas, tong'gaz, a tribe of the Kalu-
schan stock of North American Indians, resid-

ing around Cape Fox and at the mouth of Port-

land Canal, southeastern Alaska. They number
about 250.

Tongres, tongr, Belgium, a town in the

province of Limburg, on the Geer, 12 miles

southeast of INIaestricht. The church of Notre
Dame (1240) is the first dedicated to the Vir-

gin in the north. The cloister belongs to the

loth century. The industrial works include

tanneries, distilleries, and hat manufactories.

Pop. (1897) 9,152.

Tongue, the principal organ of the sense

of taste and an essential part of the apparatus

of speech. The name tongue is also given to va-

rious structures in invertebrates. In man the

tongue is attached by its base or root to the

hyoid bone and to the epiglottis. Its tip, sides,

upper surface, and part of its under surface

are free. Its under surface is fixed to the

lower jaw by the genio-hyoglossi muscles, and
from its sides the mucous membrane is reflected

on the inner surface of the gums. In front of

the under surface a fold of the mucous mem-
Ijrane is specially developed, and is named the

frenum linguae. The upper surface is convex,

and bears a deep middle line, the raphe, which
ends behind in front of a deep follicle or sac—
the foramen coecum. The front two thirds of

the organ are rough, and bear the characteris-

tic structures known as papilla, in which the

sense of taste resides. The posterior third is

smooth, and exhibits the openings of numerous
mucous glands. The substance of the tongue

consists of numerous intrinsic inuscles,^ which
are named superior and inferior longitudinal

and transverse muscles. The mucous mem-
brane consists of an upper layer or cutis sup-

porting papillae, and covered with epithelium.

This cutis supports the blood-vessels and
nerves, and into it the muscles of the tongue

are inserted. The papillae, which cause the

characteristic roughness of the tongue, are of

three kinds. The circumvallate papills number
from 8 to ID. They are of large size, and are

placed on the hinder part of the upper surface,

and extend from the raphe in tvi'o diverging

lines. Each of these papilla consists of a

rounded central and flattened disk, situated in

a cup-shaped depression or fossa. The ex-

posed part of the papilla is itself covered with

numerous smaller papillae. The fungiform

papilla are more numerous than the circumval-

late, and are scattered irregularly over the

upper surface of the tongue, but are most plen-

tiful on its apex and sides. They are of large

size, of rounded, projecting form, and of a

deep red color. The filiform papill<-e are sit-

uated over the front two thirds of the tongue.

They are of very small size, and are arranged

in rows corresponding with the rows of the

circumvallate papillx. In structure the papills

are like those of the skin (q.v.), and contain

loops of capillary vessels as well as nervous

filaments. The mode of termination of the

nerves in the papillae is hardly determined.

Numerous follicles and mucous or lingual

glands exist on the tongue, the functions of

these latter being the secretion of mucus (q.v.).

The epithelium (q.v.) of the tongue is of the
flat or scaly kind, resembling that of the epi-

dermis or outer skin, but the deeper cells of

the epithelial layer do not contain any pigmen-
tary or coloring matter. The muscular halves
or substance of the tongue are divided in the

median line by a fibrous septum. The arteries

are derived chiefly from the lingual and facial

trunks and the nervous supply is distributed in

the form of three main nerves to each half of

the organ. The gustatory branch of the fifth

nerve supplies the papillae in front and those of
the sides. The lingual branch of the glosso-

pharyngeal nerve supplies the mucous mem-
brane at the sides and base, and also the cir-

cumvallate papillre, while the hypoglossal nerve
is distributed to the muscular substance of the

organ.

The gustatory nerves and glossopharyngeal
branches are the nerves which provide the

tongue with common sensation and also with
the sense of taste, the hypoglossal nerve being
that which invests the muscles of the tongue
with the necessary stimulus. The conditions
which appear to be essential for the exercise of

this sense are : (i)the solution of the matters to

be tasted— that is, their presence in a form in

which their particles may readily come in con-
tact with the nerves of taste, there being thus
a strong analogy between the sense of taste and
that of touch, since the latter sense must be
in a manner exercised before the taste of any
substance can be perceived; (2) the presence
of a specialized gustatory nerve, a necessary
condition for the exercise of this sense. Occa-
sionally it happens, however, that other stimuli

than those produced by the actual contact of
sapid substances with the nerves of taste may
excite that sense. If a current of cool air be
directed on the tongue a saline taste is per-

ceived ; and a smart tap on the tongue will

produce a taste analogous to that excited by
electricity. It appears necessary that the sur-

face of the tongue itself should be moist, in

order that the gustatory sense may be exer-

cised, and hence the inability to taste substances

when the palate and fauces are dry and parched.

The tongue itself docs not appear to be the ex-

clusive seat of this sense. The soft palate,

uvula, tonsils, and upper part of the pharynx,

in all probability exercise this sense, although

in a minor degree when compared with the

tongue. The middle of the tongue appears to

be most feebly endowed with the sense of taste,

the most sensitive region of the organ being

the tip and edges. The tongue may occasion-

ally lose its sense of taste and retain its sensi-

bility to touch, or vice versa. Variations in

taste somewhat unaccountable occur. While
some substances taste alike when touched by'

every part of the tongue, other substances taste

differently when applied to different parts of

the tongue. Sensations of taste, or at any

rate of the impressions of taste, may remain

for long periods after the substances tasted
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have disappeared, while the frequent repetition

of the same taste dulls the sense. This sense

may also he excited by internal stimuli as well

as by those of external kind.

In the articulation of words, the modulation
of sounds, the tongue plays an important part

among the organs of speech ; and in mastica-

tion, swallowing, and nearly all the actions

performed by the mouth the tongue is more
or less concerned.

Tongue-fish, an English name, corrupted
from the French t(iitf;ue, applied to young soles

and other small edible flatfish found along the

shores of tlie English Channel. The term has

been applied by Jordan to the American genus
SympliKiiis of sole-like fishes, occurring on
both coasts.

Tongue-tie, an abnormal attachment or
adhesion of some part of the tongue to some
portion of the surrounding structures of the
mouth. The ordinary form of tongue-tie con-
sists in an abnormal development of the frenum.
The tongue, in consequence, cannot be extend-

ed beyond the lips, and suction and mastication,

as well as speech, are impeded.

Tongues, Confusion of, the punishment
inflicted on the builders of Babel when God so

confounded their language that they could not
understand each other, though up to that time
there had been among them only one language.

The result was that the building of the tower
was abandoned, and those who had been en-

gaged in its erection were dispersed over va-

rious lands (Gen. xi. I-9).

Tongues, Gift of, a gift bestowed in con-
nection with the Pentecostal descent of the

Holy Sprit. According to the Acts of the

Apostles, when the members of the Church had
assembled with one accord on the Jewish day

of Pentecost, suddenly a mighty, rushing wind
entering pervaded the building in which they

had assembled, cloven tongues as of fire de-

scended on each, and those on whom they were
bestowed began to speak with "'other tongue.s,

as the Spirit gave them utterance"— the

Parthians, Medes, Elamites, and others, who
repaired to the place when news of the miracle

reached them, bearing testimony to its reality

(Acts ii. 1-21).

Tonic Sol-fa. See SoL-F.^, Tonic Sol-fa,

or Movable doh Svstem.

Tonics, remedies which promote nutrition
and thus increase the strength or tone of the

body, when it is reduced. They restore the
functional activity of various tissues, and not
merely increase the vigor of muscular fibres,

as was formerly believed. Tonics are of two
kinds, medicinal and non-medicinal. The me-
dicinal tonics are variously classified, according
to the part of the body they principally act

upon, or to the effects they produce. Those
that increase the secretions of the alimentary
canal, the saliva, gastric, or intestinal juice,

etc., and so aid digestion, are spoken of as

gastric or stomachic, intestinal and digestive
tonics. E.xamples of such tonics are the vege-
table bitters, cinchona and its derivatives,
quassia, columbo. gentian, taraxacum, nux
vomica, and the salts of strychnine ; dilute min-

eral acids, small doses of alcoholics, and ex-
tracts of malt. Valuable adjuncts to the above
are vegetable and animal pepsin. Blood or
haematic tonics are those which improve the
quality of the blood, and include iron and its

salts, arsenic, manganese, mercuric chloride,
and quinine. Vascular tonics which increase
the tone of the blood-vessels include bella-

donna, digitalis, ergot, and strychnine. General
tonics act chiefly as nutrients, gradually in-

creasing the weight of the body, or exerting
a stimulating or modifying action upon the
tissues. Cod-liver oil and other fats, salts of
phosphoru.s, and arsenic act as general tonics.

Nerve-tonics, or nervines, which increase the

tone of the nervous system, include arsenic,

strychnine, salts of iron, zinc, copper, and sil-

ver, phosphorus, ammonium chloride, and
quinine; cardiac tonics, digitalis, strophanthus,
strychnine, strengthen the heart's action. The
non-medicinal tonics (usually classed as gen-
eral tonics) are sunlight, friction, electricity,

and massage ; also exercise in the open air, and
cold in its various forms and applications, as

air, the shower and sponge bath and sea-

bathing.

Tonics are employed in conditions of de-
bility of the body generally, or of its different

parts, but unless properly used they do harm.
For example, bitter tonics should not be used
when there is severe pain and tenderness of

the epigastrium, a heavily coated tongue, and
vomiting of blood or much mucus. While iron

is an eflicient remedy in most forms of ansemia,

it is generally futile in chronic wasting diseases

and in organic affections. Tonics should be

given in small doses and should not be con-

tinued for too long a time without intermission.

Tonika, ton'e-ka, a tribe of North Amer-
ican Indians, forming a distinct linguistic stock,

and formerly residing on the Lower Yazoo in

JNIississippi. They were allies of the French
colonists in their contests with neighboring
tribes and in 1699 were reported to occupy 260
cabins extending over four leagues. In 1706
they were driven away by the Chickasaws and
Alabamas, and in 17J0 were defeated by the
Natchez, who burned their village and killed a
number of them. The remainder retired to the
lower Mississippi, where, in 1760, they occupied
three villages, and in 1S02 numbered about 400
souls. The Tonikas were an agricultural tribe

;

the women made pottery and a fabric from the
mulberry. Polygamy was not common. There
are now about 25 survivors of the tribe, near
Marksville, Louisiana, who speak their native
language as well as Creole and English.

Tonk, India, a small native state of the
Rajputana, east of Ajmcr-Merwara. Area,
1,114 square miles; pop. (1901) 143,330. The
capital, Tonk, has a pop. of 38,641.

Tonka, ton'ka. Lower Siam. See Puket.

Tonka, Tonqua, or Tonquin, Bean, is the
fragrant seed of tiie leguminous tree Diptcryx
odorata, native to the northern countries "of
South America. The tree grows to 80 feet in
height, and bears fruits which are pod-like, ob-
long, and fibrous, and contain a single seed.
This is of the shape of an almond, but larger,
in a shining black coat. Tonka beans have the
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fragrance of new-mown hay, due to the same
odorous principle, prismatic coumarin, as the
sweet vernal grass and melilot. They are used
for their aroma, either whole or powdered, for

scenting clothes, snuff, and in perfumery, and
even as a substitute for vanilla.

Tonkawa, tong'ka-wa, a nomadic tribe of
North American Indians, comprising a distinct

linguistic stock. They formerly roamed over
the plains of Texas, were noted for their can-
nibalistic practices, and were regarded as out-
laws by the surrounding tribes. Early in the
igth century they were reported to number be-
tween 2,000 and 3,000, but in 1857, when they
were settled on a reservation on the Upper
Brazos River, in Texas, their number was offi-

cially estimated at fewer than 1,000. During the
Civil War (5 Jan. 1862), owing to their refusal
to join the Comanches, Delawares, and others in

an insurrection against the whites, the latter In-
dians attacked a party of some 200 Tonkawas,
comprising more than half the tribe, killing all

of them. The remainder returned to Texas
where they stayed until 1884, when they were
placed on a reservation in Oklahoma. Here the
54 survivors now live with the Poncas.

Tonkin, ton-ken', or Tongking', French
Indo-China, a territory under French protec-
tion, bounded on the north by China, on the
east by the Gulf of Tonkin, on the south lay

Anam, and on the west by Laos. Area, 46,400
square miles. It consists of a mountainous
region surrounding on three sides the large al-
luvial plain and delta region of the Sonk-koi.
The latter flows through the centre of the
territory from northwest to southeast, and
opens a navigable waterway into the interior
of southern China. The principal mineral re-
sources are deposits of coal, iron, copper, and
gold._ The climate is hot and humid, and the
alluvial plain of Tonkin produces some of the
best rice in the world. Sugar, cotton, tea,
Indian corn, and opium are also cultivated to
a great extent, and on the higher ground there
are coffee plantations. The manufactures in-

clude silk, paper, cotton textiles, indigo, and
oils. Commerce has rapidly increased, the ex-
ports, chiefly rice and animal products, amount-
ing to over $5,000,000 annually. The principal

port is Hai-fong, which has steamship connec-
tion with Hongkong, Yokohama, and Cochin-
China. Railroads run from Hanoi to Hai-fong
and Nam-dinh, and nearly to the Chinese fron-

tier. Hanoi is the capital, and, since 1902, also

the capital of the whole of French Indo-China.
Tonkin was an independent state until 1802,

when it became a province of Anam. The lat-

ter is still its nominal position, although the
Anamite vice-royalty was superseded in 1897
by a French residency, and the French pro-
tectorate is more direct here than in Anam
proper. Pop. estimated at 7,000,000, with 33,000
Chinese, and 6,900 Europeans.

Tonkin, Gulf of, Indo-China, an arm of
the China Sea extending northward between
French Indo-China and the Chinese island of
Hainan. It is about 400 miles long and 200
miles wide.

Tonnage, the weight of goods carried in a
boat or ship expressed in tons (q.v.) ; also the
carrying capacity of a ship expressed in cubic

tons. In ascertaining the carrying capacity of
a ship under the old style of measurement the
depth of the vessel was assumed to be the same
as its breadth and the tonnage was obtained
by multiplying the length by the breadth by
the depth and dividing the product by 94, the
quotient being the tons burden. But this rule
was found to be impracticable since ship-
builders sought to evade tonnage and harbor
dues by building their ships very narrow and
deep. In 1835 the British Parliament reme-
died these defects by new measurement laws,
which, as amended by the Merchant Shipping
Acts of 1854 and 1894, are in force to-day.
Under this system, known as that of Moorsom,
actual measurements of the depth of the ves-

sel are made at certain intervals, the number
of which depends on the length of the tonnage
deck, and at these points transverse areas are
computed. These transverse areas after being
multiplied by certain numbers are added to-

gether, multiplied by one third the common dis-

tance between the areas, and then divided by
100. To the quotient must be added the ton-

nage of deck-houses, poop, and all spaces above
the tonnage deck— which is obtained by multi-

plying the horizontal area by the mean height,

and dividing by 100 as before. The sum of

these two, in cubic feet, gives the gross register

tonnage, each ton containing 100 cubic feet.

The Britishsystem of measurement was adopt-

ed by the United States in 1864, and subse-

quently, with slight variations, by all maritime
nations. In freighting vessels 40 cubic feet of

merchandise are generally taken as a ton. The
duty of tonnage is charged on the size of ves-

sels ; it is a survival of the old British "tunnage
and poundage" formerly charged on ship's

cargo, and especially on wines.

Tonom'eter, in music, an instrument for

measuring the pitch of tones, such as a tuning
fork or a set of graduated tuning forks. The
best known tonometer was invented by
Scheibler in 1834, and was subsequently im-

proved by Konig. It consisted of an excep-
tionally perfect set of tuning forks with an ap-

paratus for determining the exact number of

vibrations per second produced by a given tone.

In medicine, tonometer is an instrument for

measuring the tension of the eyeball during

certain diseases.

Tonqiun. See Tonkin.

Tonsils and Tonsilitis. See Nose and
Theo.^t.

Ton'son, Jacob, English publisher: b.

London 1656; d. there 2 April 1736. In 1678

he opened his shop at the Judge's Head, Chan-
cery Lane, near Fleet Street. He soon became
the publisher of Dryden's works, and continued
as such for many years. In 1690 he completed
the purchase of the publishing rights of ' Para-
dise Lost,' and afterward claimed that he made
more on that poem than on any other. About
1700 he removed his shop to a place in Gray's
Inn Gate. When the Kit-Cat Club (q.v.) was
founded he was made its secretary. He pur-

chased a house at Barn Elms and provided a

room there for the meetings of the club. In

1 710 he moved to the Shakespeare's Head.
Here he continued until his retirement from
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business in 1720. His name is associated with
nearly all the literary men of his time: with
Pope, whose pastorals appeared in Tonson's
•Miscellany' (1709) ; with Addison, for whom
he publisiied 'Cato' (171.'?) and for a time
issued 'The Spectator' ; with Congreve, Steele,

Waller, etc. Wycherley spoke of him as hav-
ing long acted as gentleman-usher to the Muses.
He published Rowe's edition of Shakespeare
(1709)-

Ton'sure, the bare place on the heads of
Roman Catholic and Greek priests, formed by
shaving or cutting away the hair and keeping
it so. The custom of cutting away the hair in

token of the dedication of a person to the ser-

vice of God is very ancient, being mentioned as

early as the 4th century. The tonsure
furnishes a means to distinguish the higher
clergy from the lower, as the extent of the
tonsure increases with the rank. Many re-

ligious orders (for example, the Franciscans)
allow only a narrow strip of hair around the
head to grow : all above and below is shaved.
Shaving the hair precedes consecration : it is

performed by the bishop.

Tontine, ton-ten', the name applied to a
financial system in which gain accrues from
survivorship. The word is derived from the
name of Lorenzo Tonti, a Neapolitan who set-

tled in Paris in the time of Cardinal Mazarin
and who invented this style of life annuity.

Tonti proposed the system to the French gov-
ernment as a method of raising money and
while the plan was not adopted, still it served
as a model on which all future tontines were
operated. The members of Tonti's association

were to subscribe the sum of money needed by
the government and were to receive life shares
in the society. There were to be 10 classes of
subscribers, according to their age, and for

each class a fixed sum was to be divided yearly

among the members of the class. When a

member died his share was divided with the

rest among the members of the class so that

the death of each member benefited all those
remaining, and the profit to the last few sur-

vivors in each class was enormous, while the

sole survivor received the entire sum of inter-

est accruing to his class. Upon his death the

interest ceased and the borrower obtained the

capital. In 1689-92 the system was used by
Louis XIV., who was sorely in need of funds.

He organized a tontine with a capital of

$70,000,000, which lasted for a period of 40
years. The sole survivor drew an annual in-

come of $367,500 from his original investment
of $1,500. During the following century the
tontine was frequently used in France and in

Great Britain, and in at least one instance in

the United States, in order to raise large sums
of money, but in the last named country they
vi^ere never other than private enterprises. A
disastrous private tontine in France, known as
the "Caisse Lafarge," was established in 1791.
When 60,000,000 francs had been subscribed
into the company it was found that either
through gross error or fraud the interest prom-
ised was an impossible one and the subscribers
owing to the financial panic then prevailing
lost not only their interest but their capital as

well. The last public tontine was opened in
England in 1789 and the interest, amounting
to $210,150, was paid as late as 70 years after
that date. The Irish tontines, established
J773-7, drew as many as 3,500 members. Ton-
tines in the United States were at one time
popular as a means for raising money for the
erection of large buildings. The New York
Tontine Society, founded in 1790, was wound
up 1870-S, while tontine buildings were erected
in New York, New Haven, Albany, and other
American cities.

Although tontines in their old form were
long ago abandoned by financiers, the tontine
system as applied to life assurance has given
rise to an important modification of the usual
insurance policies. What is known as the ton-
tine dividend policy has the following distinc-
tive features: The holders of such policies

constitute a class by themselves ; they do not
participate in profits until after the lapse of the
tontine period, usually 10, 15, or 20 years; the
representatives of the insured in case of his

death before the commencement of the dividend
period, receive only the sum mentioned as the
face value of the policy ; no surrender value is

allowed to anyone who relinquishes his policy

before the dividend period and all profits from
whatever source are reserved until that period,

when the accumulated dividends are to be
equitably divided among the holders of such
policies as are then in force. Modifications
from these general principles are practised by
the various societies. For further information
consult F. De Peyster's 'History of the Ton-
tine Building' (1855), with which is usually

published 'The Constitution and By-Laws of

the Tontine Association, New York City.'

Ton'to (Spanish, "foolish"), an inappro-
priate name applied by the Spanish colonists of
Arizona in the 19th century to a number of In-
dian tribes, namely: (i) To the Tulkepaia, a
tribe of the Yuman stock settled in 1875 on San
Carlos reservation, Arizona. (2) To the Eoyo-
tero Apaches, an Athapascan tribe. (3) To the
Pinal Apaches of the same stock. (4) To a
mixture of Yavakai (Yuman) men and Pinal
women who have intermarried. The name has
been especially applied to the last mentioned
body, who formerly occupied Tonto Basin and
the Pinal Mountains of central Arizona, whence
some 500 of them were removed to the Rio Verde
reservation and later to the San Carlos reser-
vation. They number about 700, and speak a
mixed Yuman-Athapascan language.

Tonty, ton'te, or Tonti, Henri de, Italian
explorer: b. about 1650; d. F~ort Louis (Mo-
bile) September 1704. He was a son of Lo-
renzo Tonti. He entered the French army,
served also in the navy, and in 1678 came with
La Salle (q.v.) to Canada, went with him into
the Illinois country in 1680, undertaking the
first civilized occupation of that region, and
was placed in charge of Fort Crevecreur, a
little below Peoria, where La Salle left him.
In 1681 he joined La Salle at Michillemack-
inac, and with him descended the Mississippi
to its mouth. Subsequently he was in com-
mand at the stronghold on "Starved Rock,"
called by La Salle Fort Saint Louis, and in
1688, after La Salle's death, unsuccessfully at-
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tempted the rescue of the French colonists left

in Texas. "There are very few names in

French-American history," says Parl<man,
"mentioned with such unanimity of praise as
that of Henri de Tonty." He wore a metal
hand with which he so etfectively disciplined
the Indians on occasion that they thought him
a great medicine man. Consult: French, 'His-
torical Collections of Louisiana,' Vol. I.

(1846) ; Parkman, 'The Discovery of the Great
West' (1869; new ed. 1898).

Tooke, John Home, English politician
and philologist: b. Westminster 25 June 1736;
d. Wimbledon 18 March 1812. He was edu-
cated at Westminster and at Eton, whence he
was removed to Saint John's College, Cam-
bridge. In 1756 he entered himself of the
Inner Temple, but in 1760 he took orders. He
was a warm opponent of the American war,
and was prosecuted for sedition for the word-
ing of a resolution by which the Constitutional
Society voted £100 to the widows and children

of the Americans "murdered by the king's

troops" in the battle of Lexington. For this

obnoxious paragraph he was tried at Guildhall
in 1777, and sentenced to a year's imprison-
ment and a fine of £200. In 1780 he published
a keen review of Lord North's administration,

in a pamphlet entitled 'Facts,' and in 1782 a
'Letter on Parliamentary Reform.' In 1786
he published in an octavo volume his work en-
titled 'Epea Pteroenta' (Greek for 'Winged
Words'), or the 'Diversions of Purley,' In
1801 he accepted the seat for Old Sarum. His
political life closed with the dissolution of Par-
liament in 1802. Tooke possessed considerable
learning. His 'Epea Pteroenta' is original and
ingenious, and has exercised considerable in-

fluence on the subsequent development of philo-

logical investigation.

Tool-stones, a name given by antiquaries
to prehistoric stones that have been found in

many places in tumuli, cairns, burial mounds,
etc. They are described by Sir John Lubbock
in 'Prehistoric Times' (see p. 102, etc.) as

oval or egg-shaped and more or less indented
on one or both surfaces. Their use, he says,

is not thoroughly understood, but it is supposed
by some antiquaries that they were held between
the thumb and finger and used as hammers
or chippers. In the larger stones, however,
the depressions vary greatly in depth and in

some specimens completely perforate the stone,

which fact lends color to the theory that tool-

stones were used as hammer-heads or as ring-

stones for nets.

Toole, John Lawrence, English commedian:
b. London 12 March 1833. He was educated at

the City of London School. After serving for

some time as a wine-merchant's clerk he took
to the stage, and made his first appearance at

the Haymarket in 1852. He then played with
great success in Dublin, Belfast, Edinburgh,
and Glasgow, and ultimately became a popular

favorite in every town of note in the United
Kingdom. In 1880 he began the management
of the Folly Theatre. London, wliich he after-

ward reconstructed and named after himself.

In 1874 he visited America, in 1888 he pub-

lished his 'Reminiscences,' and in 1890 made a

successful tour in Australia and New Zealand.

He was one of the most popular actors on the

stage, inimitable in his personation of semi-

pathetic, semi-ludicrous characters. Among his
most successful parts are Paul Pry, Caleb
Plumnier in the 'Cricket on the Hearth,' and
Uncle Dick in 'Uncle Dick's Darling.' One of
his latest parts was that of Walker in Barrie's
'Walker, London.'

Toole, Joseph Kemp, American politician:

b. Savannah, Mo., 12 May 1851. He removed
to Montana, became established as a lawyer in

1870, and served two terms as district-attorney.

He was a member of the Territorial legislature

in 1879, and of Congress of 1884-8. He was
elected to tlie constitutional convention in 1889,
and became the first governor of the newly
erected State, serving until 1893. He was again
elected governor in igoo.

Tools. The almost innumeraLle variety of
mechanical appliances and devices which are
included under the general term "tools" may
be primarily classified into three important
groups according to the nature of the material
worked upon, (i) Wood-working tools; (2)
Metal-working tools; and (3) Masonry-work
tools ; each of which include special forms of
hand tools and machine tools which may be still

further subdivided according to the class of
work accomplished with their aid, or according
to the character of the machines in connection
with which they r.re employed.

WOOD-WORKING TOOLS.

The small tools used in wood-working are
those mainly employed in carpentry work and
consist of the various forms of "guiding" tools,

•holding" tools, "rasping" tools, "edge" tools,

or "cutting" tools, "boring" tools, "striking"

tools, and "chopping" tools.

The machine tools include the various forms
of lathes, borers, shapers, and slotvers, equipped
with suitable accessory devices such as cutters,

drills, etc., according to the purposes for which
they are used in turning, boring, drilling, and
other kinds of work in wood. These appliances
and machines are operated either by hand and
foot power or by engine developed power. The
former in the execution of the lighter classes of
work, and the latter where the work is either

large in quantity or entails the handling of bulky
material.

The Guiding Tools comprise the following
named devices

:

Chalk-lipc.— This consists of several yards of

light cord wound upon a wooden reel. The
cord is well rubbed in with chalk or with char-

coal, and is used for the purpose of making
marks where cuts have to be made.

Rule.— This is a thin, fiat, narrow strip of
hard wood, ivory, or metal, usually two feet in

length, and graduated or divided on both sides

by a series of lines at right angles to the edge
of the strip, into inches and fractions of an inch,

such as halves, quarters, eighths, twelfths, six-

teenths, and thirty-seconds.

Siniight-cdgc.— This consists of a long, flat

strip of hard-wood, or of bright hard-steel.

Straight-edges range from 4 to 6 feet in length,

and from 2 to 4 inches in width. When they

are made of wood, well-seasoned material free

from winding is essential, and when made of

steel they are often nickel-plated in order to

prevent them from rusting. The name of the

too! implies the nature of its use.
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Tlie Squares or Try-squares.— A square usu-
ally consists of a wooden stock or back into

which a stcci blade is fitted at right angles and
secured by screws or rivets. It is used for

marking-out work at right angles. Squares vary
in sixe from 3 to 30 inches. Sometimes they
are made entirely of plain or of nickel-plated

steel and have scales engraved on their edges.

Spirit-level consists of a glass tube partially

filled v'\j'th a quantity of spirit so as to allow of
the existence of an air-bubble about half an
inch in length within the tube. This tube is

enclosed in a framework of hard-wood the edges
of which are perfectly level and true, and paral-

lel to the axis of the tube. It is protected on
the most important sides, the edges, by metallic

facings, and is provided with a sight-hole either

on the top or at the side through which the

movements of the bubble may be observed.
Spirit-levels rafige in length from 8 to 14 inches,

and are used for the purpose of ascertaining

whether the surface of a piece of work, or the

portion of a structure is truly horizontal, or
truly perpendicular.

Plumb-level.— This is a cord attached to the
exact centre of the upper end of a vertical

straight-edge. A weight suspended from the
lower end of the cord swings freely in a pear-
shaped hole near the lower end of the straight-

edge. A straight line is marked on the straight-

edge from the centre of the pear-shaped hole to

the point of attachment of the cord. In testing

the perpendicularity of a surface, one edge of
the straight-edge is placed against the surface
under test and the coincidence of the cord with
the line marked on the straight-edge is carefully

noted.

Gauges.— Three kinds of gauges are used in

carpentry work — the "marking" gauge, the

"cutting" gauge, and the "mortise" gauge. The
marking gauge consists of a head or block which
slides along a shank or "strig" about nine inches

long. A spike is inserted near t .e end of the

shank and the movable head is provided with a
screw or a wedge by which it may be fixed at any
required distance from the spike. It is used for

the purpose of making a mark on a piece of

wood parallel to an edge which has been pre-

viously straightened, and along which the head
of the gauge is guided while the spike inflicts

the mark. It is very useful in dressing several

pieces of wood to exactly the same breadth.

The cutting gauge is similar to the marking
gauge in all respects with the exception of the

spike which is replaced by a thin steel plate. This
plate passes through the shank and is held in

place by a set-screw, and is sharpened on one

edge S3 that it is capable of cutting either with

or across the grain. It is used for gauging
dovetailed work, and for cutting veneers to equal

breadths. The mortise gauge is also similar to

the other two gauges, but it is provided with two
spikes, one fixed and the other movable and
capable of being adjusted at different distances

from the fixed spike by means of a set-screw.

It is used for the purpose of gauging mortise

and tenon work. Compound gauges consisting

of combinations of cutting and marking gauges,

or of marking and mortise gauges are also com-
monly used for the purposes designated.

Bevels.— These are made somewhat like the

squares, but with the exception that the blades

are attached to the stock by a pin which permits

of their being set at any angle other than a right
angle, and are used for the purpose of marking
lines at such angles to the first side of the piece
of work. In some forms, the blade is slotted
through a part of its length and is called a
"sliding" bevel. Others such as the "boat-build-
er's" bevels, have two brass blades one at each
end of the stock, while in the "protractor" bevels
the sliding arm works through a semicircle grad-
uated into degrees.

Mitre-box.— This is a device for guiding a
saw so that it will cut at an angle of 45°. In
its simplest form it is a rectangular box com-
posed of two vertical sides fastened to the bot-
tom. A saw-cut made at an angle of 45°
through the sides guides the saw when it is em-
ployed to cut a piece of wood such as a picture
molding placed in the mitre-box. Other cuts
than those at an angle of 45° may be made in

the same box by cutting the guiding cuts at the
required angles through the sides of the box,
but the most convenient form of mitre-bo.x for

cutting a wide series of angles is one provided
with movable guides which may be readily set

at the required angles. As a rule, the mitre-
edges of the moldings are left rough from the
saw so as to make the glue adhere more firmly,

but where sawed mitre-work requires to be
planed smooth, it is planed up with a "shooting-
board" which consists of two pieces of wood
screwed together so as to form a step, on the
upper one of which two strips of wood are
screwed at right angles to each other. These
strips act as guide-bars against which the piece
of molding to be mitred is held, and then planed
off on the edge of the step.

CoDifasses and Calipers.— These devices are
made of metal, and are employed for the pur-
pose of taking dimensions such as the inside
and outside diameters of pipes and other cylin-
drical work that cannot be taken accurately with
a rule. A compass consists of two legs which
are movable about a sector joint. In the form
called a "wing-compass," it is provided with a
tnetal arc and a set-screw attachment which per-
mits of its being set to correspond with a defi-

nite rneasurernent, and remain so set without
variation, until that particular measurement is

no longor required. Compasses are also used
for striking-out circular figures.

Calipers are termed "inside" and "outside"
calipers according to the character of the dimen-
sions taken by their aid. Inside calipers are
made with straight legs which are bent around
only at the point and are used for measuring
internal diameters. Outside calipers are made
with bowed legs and are used for taking meas-
urements of external diameters. "Combination"
calipers are an improved form in which the legs
are pivoted near the middle point, thus making
four movable ends, two of which are bowed and
arc used for taking outside measurements, and
the other two straight and applicable to the tak-
ing of inside measurements.

Trammels.— These are appliances in the form
of beam-compasses in which the he:ids slide
along a straight bar to which they may be tight-
ened by set-screws. The heads are made either
of brass or of boxwood, the former being pref-
erable, and steel points are inserted into the
bodies. They are employed for the purpose of
taking measurements and for striking arcs which
exceed the capacity of the ordinary compasses.
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Caliper-rules aitd the Caliper-squares.— The
caliper-rule consists of a short steel rule a por-
tion of which is attached to a closely fitting

slide which may be drawn out until the object to

be measured is embraced between the opposing
portions of the rule. As both the rule and the
slide are graduated into minute fractions of an
inch, the thicknesses of the objects measured
can be read off directly from the dimensions on
the slide.

Bell Centre-punch.— This is a useful little

device by the aid of which a square, round, oval,

or triangular article may be instantaneously and
accurately centred for the purposes of drilling

and turning. It consists of a punch which is

enclosed within a tube the lower end of which is

expanded or tapered into the shape of a bell.

This tapering mouth adapts itself to bars of
different diameters, and when dropped over the

end of a bar of any cross section whatever, in-

sures the marking of the exact centre of the

bar by the point of the punch.
The Holding Tools are represented by the

various forms of pincers, vices, and clamps.

Pincers.— These consist of various forms of
implements shaped somewhat like tongs, and are

used for the purpose of drawing nails from
timber. They are made of iron and faced with
steel in the jaws. The faces are made large

and nearly flat so as to afford great power of

leverage.
Vices.— These are made in a great variety

of forms and sizes, the most useful of which
are those with parallel movement in the jaws.
The ordinary vice consists of a pair of steel-

faced jaws one of which is capable of being
moved by a screw or by a lever, while the other

is fixed rigidly. The improved forms are pro-

vided with swivel-bases, and swivel-jaw attach-

ments, which enable them to grip the work in

any position that may be required for con-
venience in working. These appliances are usu-
ally attached to the bench and are used for

holding or gripping pieces of work which re-

quire to be held firmly, but which have not suffi-

cient weight in themselves to remain stationary

or immovable under the operation of the tools.

The vice-jaws are usualy steel faced. In fit-

ting them to a vice they are first screwed to the
wrought iron backing and serrated while un-
tempered, they are then removed and hardened,
and subsequently screwed back into place on
the backing. In the smaller forms the steel-

jaws are usually welded to the backing. In the

form commonly known as the "taper" vice, a
loose jaw-piece rounded on the back and capa-
ble of movement in a corresponding hollow seat-

ing, is attached to the fixed jaw. It affords a

slewing movement by which the vice may be
adapted to different angles for holding various
forms of tapered work. The vice-claws or vice-

clamps are simply angle strips of lead, brass, or
copper, which are placed against the jaws in or-

der to prevent the bruising of delicate pieces of

work by the serrations on the hard-steel faces.

Clamps.— These comprise several forms of

appliances for holding together pieces of work
in position for nailing and screwing, or for

tightening up the joints in glued work in order
to allow sufficient time for the glue to harden.

The ordinary form consists of a long iron bar

and two brackets which slide thereon. One of

the brackets is capable of being moved freely

to any point on the bar while the other is actu-
ated and its amount of travel limited by a screw
which is attached to the end of the bar and
operated by a lever handle. The bar is pro-
vided with a series of holes along its length
for receiving tlie iron bolts by which the freely

sliding bracket may be held stationary at any
desired point. In this form of clamp the length
of opening varies from 3 to 6 feet. Some of
the other useful forms are the adjustable "screw-
clamp" and the "corner-clamp." the latter being
a very useful device for securely gripping two
sides of a picture frame while they are being
nailed or glued together.

The Rasping Tools comprise the various
forms of saws, files and rasps.

The Salt's are an important class of tools

employed for cutting and dividing substances.
In general, the saw may be defined as a tool

having a serrated blade and furnished with
a handle or frame by means of which it is oper-
ated either by hand as in the case of the hand
saws, or by belting as in the case of the power
driven saws. The saw-blade or saw-plate is

usually made of the best tempered steel, and the
form, length, and pitch of the teeth are designed
and made to suit the class or character of the
work performed, and the nature of the ma-
terial worked. The various terms used for de-
scribing the principal parts of a saw may be
briefly defined as follows : "Space," the dis-

tance between the points of two adjoining teeth.

"Pitch" or "Rake," the inclination or angle of
the face of a tooth. This varies from 65° to
70° for cutting soft-woods, and from 80° to
85° for cutting hard-woods. The corresponding
"relief-angle" or the angle formed by the base
and top of the tooth varies from 45° to 50° for
soft-woods, and from 65° to 70° for hard-woods
"Gullet" or "Throat," the depth of the tooth
from the point to the root. "Gauge," the thick-

ness of the saw-blade, usually determined by the
wire-gauge. "Set," the amount of lateral in-

clination given to the teeth to one side or the
other of the plane of the blade for effecting a

clearance of the sawdust. "Points," the num-
ber of teeth points to an inch, taken as a unit

in estimating the coarseness or fineness of a
saw. The teeth of cross-cut saws are usually
formed to cut both ways. Saw teeth are des-

ignated by various names such as "peg" teeth,

"M" teeth, "half-moon" teeth, "gullet" teeth,

etc., according to their peculiar form. The
various k'inds of saws commonly used by wood-
workers are the "hand-saws." the "hack-saws,"
the "frame-saws," and the "pad-saws." The
"pit," "deal," "frame," "band," and "circular"
saws are mostly used in connection with the
production of lumber and sawmill-work.
American made saws appear to be much su-
perior to those of foreign make, and are more
desirable under almost all conditions.

Files and Rasfs.— These comprise a class of
tools having surfaces covered with sharp edged
furrows or teeth, which are employed for re-

moving particles of wood, metal, or other ma-
terial by the process of abrasion or the cutting
action of a multitude of fine points. They are
made in a vast number of shapes and sizes, and
of various degrees of fineness or coarseness to
adapt them to various kfnds of work and
materials. A file differs from a rasp in that its

furrows or teeth are made by straight cuts in-
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flicted on its surface by a chisel or liy a sand
blast either in a series of single cuts or crossed

cuts, while the teeth of a rasp are a number of

isolated projections raised on its surface by the

pyramidal end of a triangular punch. See
File anu File Waking in this Encyclopedia.

Edge Tools comprise the various forms of

chisels and gouges, the planes, and a miscel-

laneous assortment of spokeshaves or smooth-
ing tools, and various appliances such as grind-

stones, emery wheels, and oilstones, used for

maintaining a sharp cutting-edge on the various

tools.

Chisels and Gouges.— The essential principle

of these types of cutting tools is that of tlie

wedge. The chisel in its simplest form prac-

tically constitutes the slice of an axe, but as its

action or movement is the result of the force

applied to it by the blows of a mallet or ham-
mer, the eye of the axe is replaced by a suitable

device for receiving the blows. When the ele-

ment of thrust enters into the operation of a

chisel as in the cases where it is used by the

simple pressure of the hand, its action passes

into that of the plane iron. Chisels are specific-

ally defined as "chipping," "cross-cut," "firmer,"

"pairing," and "mortice" chisels. The chipping
chisel or cold chisel is used by fitters, boiler-

makers, and metal-workers in general. The
firmer chisels are the ordinary short chisels

used by wood-workers, and are so designated
in order to distinguish them from the paring
chisels which are usually about twice the length
of the firmer tools, and are almost exclusively

used by patternmakers. Paring chisels are sel-

dom driven with the mallet, but are actuated

by hand pressure alone. They are made in

widths ranging from J<4-'nch to 2 inches. The
mortise chisel is a stout wood-workers' chisel

which is driven with a mallet, and used for cut-

ting mortises where percussion and leverage are

rendered necessary. The gouges are forms of
paring and firmer chisels which have curved

.

cross-sections. The cutting-edge of the paring
gouge is formed by grinding its inner face,

and that of the firmer gouge by grinding its

outer face. Gouges vary in width from }4.- ,

inch to 2 inches. The paring gouge differs from'
the ordinary firmer gouge in its increased length.

It is never driven with the mallet, but is ap-

plied with a thrusting motion of the hand, and
is used chiefly by patternmakers for cutting the

,

various curved outlines of their work. It will

be observed, that as a rule, the chisel cannot
be satisfactorily used over a surface wider than
itself, and therefore the gouge was devised in

order to obtain a tool of greater utility for that
purpose. In practice this advantage is partially

realized, but there still remains quite a tendency
on the part of the gouge to follow the grain of
the wood instead of cutting through the fibres

at a very slight inclination. All gouges are
held and used in the same way as a paring
chisel, but if any occasion demands the driving
of a gouge with a mallet, it should always be
held in a perpendicular position.

Sfiilccslimrs or Drawing Knives are essen-
tially two-handed chisels which can only be
used by being pidled towards the operator. The
general form consists of a long, narrow, chisel-

edged blade the ends of which are attached to

two handles which stand at right angles to the
blade. These handles are of wood, and the

"tangs" into which the ends of the blade are
prolonged are bent around at right angles to the
blade and pass right through the handles, and
are riveted over brass plates at their ends, in

order to prevent the blade from being drawn
out of the handles when it is drawn towards the
workman against the resistance of the wood.
These tools are used for cutting thick and
heavy chips off the rough edges of boards so as
to decrease the amount of the work required in

the planing operations, and they are also used
by patternmakers for the cutting of sweeping
curves or "sweeps" in work where great accuracy
is not essential. The American toolmakers
have introduced several novel types which are
provided with cutters of varying forms, and
which are effectively used for chamfering, rab-

beting, and other similar purposes. These
types are usually called "routers."

Planes.— In its simplest form the plane con-
sists of a chisel-shaped plane-iron, placed at an
angle in a "stock" or box of wood or metal in

such a way that the cutting edge projects slight-

ly through the bottom of the box. It derives its

value from the guidance imparted to the cutting

edge by the sole or bottom of the box. The
plane is operated by being pushed forwards over
the surface of the material being worked, so

that the cutting edge bites into the fibre and
removes a thin shaving which slides upwards
along the upper side of the plane-iron and is

thus discharged from the hollow of the box.

The depth of the cut or the thickness of the

shaving removed may be regulated by raising or
lowering the plane-iron which is usually held
in place by means of a wedge or by a screw,

and is therefore capable of being thus adjusted
quite readily. The plane-irons are made both
single and double. In the latter case, the back-
iron is introduced for the purpose of breaking
the shaving so as to reduce the amount of cumu-
lative indrawing force due to the continuity of

the fibre of a long shaving. Planes in which
double plane-irons are used are called "built-

up" planes. There are at lea.st a hundred differ-

ent kinds of planes in use at the present time,

but all of them may be grouped into three gen-

eral classes — the "jack-planes." the "trying-

planes," and the "smoothing-planes." The jack-

plane is the first plane used for roughing down
the timber received from the hands of the saw-
yer, or from the sawmill. The cutting-edge of

its plane-iron is more curved than those of the

other planes, and consequently takes coarser and
narrower shavings. The trying-plane is used
after the jack-plane for producing the greatest

accuracy attainable in the surfacing of wood by
hand. It is usually about 22 inches in length,

and carries a plane-iron 2'4 inches in width.

The cutting-edge is sharpened perfectly straight

transversely, and this, combined w th the length

of the plane, enables the workmfn to produce

very true surfaces by its use. The snioothing-

plane is a small plane used for imparting a

smooth.finish to surfaces in work where accuracy

is not essential. It is made about 8 inches in

length, and is designed to carry plane-irons

ranging from i54 inches to 2;4 inches in width.

Some of the more useful and important special

forms of planes are the "rabbet" or "rebate"

plane, employed for making window frames and

other similar work in which a rabbet or recess

is required to be cut for the reception of the
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edges of a glass plate or other material ; the

"plough" employed for cutting a deep groove
along the edge of a board for the reception of a

corresponding tongue formed along the edge of

an adjoining board; and the "stop-chamber"
plane employed for cutting any chamfer or bevel-

edge ranging from >^-inch to 15/2 inches in size,

with a constant angle.

Grindstones. Emery Wheels, and Oil Stones.
— The sharpening of the cutting-edges of chisels

and plane-irons is performed first on a grind-

stone or on an emery wheel, and then finished

to a fine edge on an oilstone. Grindstones are

natural stones which are turned into circular

form, and are made of varying diameters. They
are usually arranged to revolve in troughs con-

taining water, but they ought not to run actually

in the water as that would tend to soften them
and cause them to wear unequallv. The water

should be fed onto them from a drip can. They
are revolved by a crank-handle attached to the

axle, and make about 100 revolutions per min-

ute when used for grinding ordinary tools.

Various forms of rests or supports have been
devised for holding the tool during the process

of grinding, but in the case of wood-working
tools they are seldom used, the workmen usu-

ally preferring to hold the tools by hand against

the edge of the revolving stone. Grindstones
are "trued" or "turned-up" by hand by means
of pointed bar of steel which is constantly ro-

tated during the operation so as to always pre-

sent a new cutting-edge to the stone, and they
are "trued" mechanically by means of a threaded
roller of steel which is clamped in a frame and
allowed to rotate against the surface of the

stone. Such appliances are called "grindstone

truers." Emery wheels are grindstones made of

powdered emery cemented together, or of emery
cemented to a wooden centrepiece. The cement-
ing material usually employed is a silicate in-

soluble in water, and the wheels are usually

made in about ten degrees of coarseness. When
used for grinding the wheels are revolved at a

high rate of speed. Emery itself is a species of

corundum composed of oxide of iron, alumina,

silica, and a small proportion of lime. The oil-

stones, sometimes called "hones," are essentially

fine grained natural stones which are used for

producing the final edge on cutting tools by the

process of abrasion, with oil instead of water
to assist the process. They are usually set in

wooden stocks and provided with covers to pro-

tect them from dust and grit. The principal

varieties are the Turkey, the Charnley Forest,

the Arkansas, the Grecian, and the Washita
stones. As a general rule, oilstones will wear
away the most in the middle and become hol-

low both in the direction of their length and
breadth. Sometimes, as in the case of the

sharpening of jack-plane irons, this hollowing
out is somewhat of an advantage as it imparts a

desirable curvature to the cutting edge, but
when it extends to an inconvenient degree, the

surface of the stone is levelled by being rubbed
on a flat sandstone or on an emery slab. The
best oil for use on oilstones are sperm and
neat's foot oil, but olive oil and petroleum are
also used. Gouges and bead-planes are usually

set or sharpened by means of oil-slips or thin

slips of oilstone about 6 inches long and 2

inches broad and ranging from ^-inch to ^-
ilich in thickness, the edges of which are

rounded in a transverse direction to fit the hol-

low faces of the tools.

Boring Tools comprise the various forms of
awls, gimlets, augers, bits and braces, and the
drills.

Awls or Bradawls are the simplest forms of
boring tools, and are used for preparing holes
for the admission of nails and screws. In its

ordinary form the awl consists of a small steel

rod one end of which is fastened to a wooden
handle and the other end double-bevelled to a

sharp V-shaped edge by which the fibres of the

wood may be compressed and parted so as to

form a hole without producing chips and dust.

The greatest drawback in the ordinary forms
is the tendency of the steel rod to pull out of

the handle when the tool is withdrawn from the

hole it has made in the wood. This is especially

the case when working in hard-woods. In the
superior forms this fault is remedied by the use
of a hollow handle which contains a number
of awls of different sizes, each of which may
be fastened to the handle by means of a screw-
nut.

Gimlets are particular forms of awls, and are
used for the same purpose. The gimlet in its

simplest form consists of a small steel rod one
end of which is attached to a wooden handle
which forms a T with the rod, and the other
end is shaped into the form of a screw. This
end consists of a point in the form of a taper

screw, and a spiral groove which extends part-

way of the stem or body as in the case of the

"twist-gimlets," or the body may be hollowed
out into a nearly semi-cylindrical shell as in the

case of the "shell-gimlets." The commonest
forms are called "spikes." while other forms are

designated as "triple-twist" gimlets, "auger"
gimlets, "patent-twist" gimlets, and "brewers-
twist" gimlets, according to the shape of the

spiral body. A complete assortment of these

tools are usually required by a wood-worker.
Augers are merely large gimlets. They are

made in both the twisted and the shell forms,

and are operated by both hands by means of a

wooden bar thrust through the eye at the handle
end of the stem. Their sizes increase J/g-inch

at a time from .^^-inch to 2 inches in diameter.

Bits and Braces.— The bits comprise the vari-

ous forms of boring tools such as "centres,"

"shells," "gouges," "countersinks," etc. They
are actuated by the "brace" or "stock." These
tools were developed in order to overcome the

faults inherent in all forms of awls, gimlets,

and augers, due to the interruption of the con-

tinuous rotation of those tools necessitated by

the changing of the position of the hands, and
by the limited amount of pressure applied to

the tool. The stock or brace consists of a

crank one end of which is provided with a round

head for receiving the pressure of the breast of

the operator, and the other end recessed for the

reception of the bit. In the earlier forms the

bit was secured in the receiving end of the brace

by means of a thumb-screw which engaged a

notch near the end of the stein and constituted

the weak point of the compound tool. This de-

fect has been remedied in the later forms by the

use of various kinds of expanding devices or

expanding-chucks which adapt themselves to all

shapes and sizes of stems, and hold the bits se-

curely and truly in place. The centre-bit com-

prizes the centre-point, nicker^ and cutter at-
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tached to a shank. The nicker and the culter

are actuated by the brace and revolve about the

centre-point. It is used for boring large and
deep boles. The countersinks are made in a
great variety of forms, and are designated as

"snail-horn," "rose-head," and "flat-head" ac-

cording to the shape of the cutting point. In

wood w'ork they are employed for enlarging the

entrances of holes when it is desired to let the

heads of screws or bolts lie completely below
the surface of the wood. They are sometimes
called "rose-bits," especially when referred to

in connection with metal work. Some of the

other useful forms of bits actuated by the brace

are the "screw-driver" bit, the shank end of

which is square tapered to fit the socket of the

brace, and which being revolved with the brace
is quicker in its action than that of a hand
worked screw-driver; the "taper" bit for boring
funnel-shaped holes ; the "shell" bit, the cross

section of which is composed of a convex and
concave curve roughly semicircular in form

;

the "nose" bit, a shell bit provided with a nose
or lip at the cutting-point for the withdrawal of

the core from the wood ; the "spoon" bit, the

cutting-edge of which is formed in the shape of

a parabola and therefore does not draw out the

core as effectually as the nose bit ; and the

"gouge" bit, the cross-section of which is similar

to that of the gouge and is simply rounded at

the cutting-point without the provision of a

nose or lip. In the ordinary forms of the com-
pound tool the brace is rotated through complete
revolutions, thus preventing the boring of holes

or the driving of screws in one side of a corner
at a distance any closer to the adjacent side

than that which is equal to the radius of revolu-
tion, but this shortcoming of the tool is reme-
died in the ratchet brace in which the brace acts

as a lever which moves the bit around and at

the same time feeds it forward by means of a
ratchet and click actuating a square-threaded
feed-screw, as the brace is moved back and forth

through partial revolutions.

Drills are boring tools which maybe revolved
either by some form of hand brace or by a spe-

cial arrangement of gear-wheels. In form, they
are either flat towards the point and simply bev-
elled and have single or double cutting-edges, or
they are of the twist type.

The Striking Tools comprise the various
forms of hammers and mallets.

Hammers.— Ordinarily, a hammer consists of
two parts —^the iron or steel hammer-head, and
the shaft or handle of wood which is driven into

a hole in the "centre of mass" of the hammer-
head. The angles at which the handles are at-

tached to the heads vary greatly on account of
the variations in the position of the centre of
gravity of the head relatively to the line of the
penetration of the handle, and also on account
of the various convexities of the faces of the
hammer-head. The form of the "pane" or the
narrower or smaller end of the hammer-head
also varies greatly in the hammers used for
different purposes. When of hemispherical
form as in the engineers' hammers, it is called
a "ball" pane ; when it is made in the form of
a narrow round-edged ridge placed at right
angles to the axis of the handle it is called a
"cross" pane ; and when the ridge runs longi-
tudinally it is called a "straight" pane. In the
cl?.w-hammer the pane is curved upwards to-

wards the handle and is divided by a V-shaped
groove, and the head is usually attached to the
handle by means of side flanges. It is very use-
ful for drawing nails. The hand hammers used
by wood-workers range in weight for J4 ounce
to 10 pounds, but hammers weighing from 15 to

56 pounds are commonly used by the metal-
workers as hand hammers. The weight of the
head and the balance of the head in the handle
are the most important considerations control-
ling the suitability of a particular hammer for
use in connection with a particular class of work,
and by a particular workman.

Mallets.— These are forms of hammers in
which the steel heads are replaced by wooden
blocks. They are practically heavy wooden ham-
mers which are used for delivering blows on
the handles of chisels and gouges in order to
avoid the risk of smashing and splitting them
down as is usually the result when iron ham-
mers are used for that purpose. Round-faced
wooden mallets are used by molders for
rapping patterns with in order to detach the
sand which adheres to them when they are
drawn from the molds. Mallets of this type are
also used by boilermakers for levelling or for
bending their plates of iron and steel. Wood-
workers' mallets are either square or round in

form. The square mallets are about 6 inches
in length and 254 inches by 3^ inches in width.
The round mallets are about 5 inches in length
and 3 inches in diameter. The mallet-heads are
usually made of hickory wood, and sometimes
of lignum vitas. The cost of the latter is about
double that of the former.

The chopping tools are the axes, the hatch-
ets, and the adzes. In each case they represent
the combination of a striking tool and a cutting
tool. In these tools the shape of the handle or
helve and the manner in which it is attacbed to
the blade is of the utmost importance in gov-
erning their effectiveness.

Axes and Hatchets are too familiarly known
to require detailed descriptions thereof ;' but , the
conditions which determine their effectiveness
and their suitability for various purposes may
be briefly considered with profit. These condi-
tions relate to the wei.ght of the blade, to the
shape or curvati.ire of the handle, and to the
form of the cutting-edge. Axe blades range in
weight from 2 to 3 pounds in the smaller types,
to 6 and 7 pounds in the larger axes. These
blades are usually made by welding the hard
tempered steel portion which forms the cutting-
edge to the iron portion which contains the "eve"
provided for the reception of tlic handle. The
curved form of the handle is designed to coun-
teract the influence of the force of gravity which
tends to twist the blade downwards when the
axe is used for chopping at varying obliquities.
The form of the cutting-edge, curved horizon-
tally, and wedge-shaped transversely to the sides
of the blade, is designed for the purpose of sep-
arating the groups of wood fibres successively,
and for eqiialixing the pressure of the blow on
each side of the blade.

In the adze, the cutting edge stands trans-
versely or at right angles to the handle. The
entire outer face of the blade is made slightly
curved, and its cutting-edge is formed by bevel-
ling from the inner face. It is usually employed
for the forming of lengths of wood into curved
shapes.
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METAL WORKING TOOLS.

The almost innumerable variety of metal
working tools and the great variety of purposes

for which they are employed make their classifi-

cation into a scries of general groups practically

impossible within a limited space. In a general

work they may be conveniently divided into

various classes according to the character of the

work to which they are applied. Such a method
of classification would group the main body of

metal-working tools under foundry work, forge

shop work, and machine shop work. The last

named including all the turning, gear-cutting,

and toolmaking tools and appliances. The
greater number of these are treated under their

special headings in the several volumes of this

Encyclopedia, and as in the case of the wood-
working appHances, the various kinds of ma-
chines employed in the metal-working industries

will be found specifically treated under the title

Metal-working Machinery.
Likewise, the elementary descriptions of the

various forms of small tools such as the guiding

tools, the holding tools, the rasping tools, the

cutting tools, the boring tools, and the striking

tools already given in connection with the wood-
working tools will be found applicable to similar

tools employed in metal working, subject, how-
ever, to the modifications demanded by the

greater hardness of the material worked, and
the greater accuracy of execution required in the

finished products of some classes of metal work.
In the main these modifications consist in the

employment of finer and harder materials in the

making of the tools, in the particular forms
given to the cutting edges, and in the methods
by which the tools are applied in the execution

of the work.

The guiding tools employed in metal work
are quite similar to those already described, and
comprise the various forms of rules, squares,

straight-edges, and calipers, all made of metal,

and also the various forms of micrometer cali-

pers with vernier attachments which are capable

of measuring dimensions as small as l-lo,oooth

of an inch. These calipers are divided into two
general classes— the "yoke" calipers and the

"beam" calipers. In the former, the outer end
of the shank of the yoke contains a split-nut

which is employed for making adjustments for

wear. For this purpose, the nut is closed onto

the screw by being advanced nn the stem towards

the yoke. The shell or thimble on which the

graduations are marked is attached to the end
of the screw and rotates with it, and moves
along and over the shank. A speeding arrange-

ment for rapidly advancing the screw is pro-

vided in the form of a knurled-nut in the yoke,

which is also capable of contracting a bushing

over the measuring stem so as to lock it in any
desired position. The measuring point and the

opposing anvil are carefully ground so as to

make their faces perfectly parallel with each

other. These micrometers are usually provided

with a screw having 40 threads to the inch,

with the barrel graduated to tenths and fortieths

of an inch. By this arrangement one revolution

of the screw advances the thimble one division

on the barrel, equal to one fortieth of an inch,

and as the circumference of the thimble is di-

vided into 25 equal parts, one twenty-fifth of

one revolution of the screw advances the meas-

uring point one twenty-fifth of one fortieth, equal

to one one-thousandth of an inch. By the aid

of the vernier attachment applied to the barrel

measurements as small as one ten-thousandth
of an inch arc readily obtained.

Gauges and Indicators.— These tools are em-
ployed for indicating the sizes of wire, machine
screws, drills, and plate thicknesses. Various
systems of gauges are employed, in all of which
the dimensions are purely arbitrary. The Amer-
ican or Brown and Sharp gauge was adopted
to produce a gauge to overcome the irregulari-

ties in spacing of the Birmingham gauge. In
this gauge the dimensions increase by regular

geometrical progression, the largest dimension
No. 0000 being equal to 0.46-inch, and the next
smaller dimension No. 000 being obtained by
multiplying 0.46 by the constant .890522, each
smaller number being the product of the pre-

ceding number and the constant. Gauges for

indicating the gauge of wire or plates are of

two forms— the angular and the notch gauges
Other forms of gauges are the "centre" gauge
which is used for gauging lathe ' and machine
centres in turning and grinding work; the

"screw-thread" gauge used for grindine thread-

ing tools ; the "screw-pitch" gauge used for de-

termining the pilch of screw threads: the "depth-

gauge" used for measuring the depth of holes

and recesses; the "scratch" gauge used for rul-

ing lines parallel with the edge of a piece of

work, and several forms of "surface* gauges
which are principally used in determining the

parallelism of the surface of a piece of work
with the machine table, housing or other plane

of reference. They are also used in testing',

erecting, and in the setting-up work on machine
tools.

Test Indicators are a class of tools or instru-

ments used for determining small irregularities

in the truth of cylindrical surfaces, and small

variations from the true rotation of such sur-

faces. They are also used in determining the

inaccuracies of a plane surface, and in meas-
uring small amounts of end or lateral motion
such as the end motion of a spindle. They are

of two types— those which merely indicate the

existence of the irregularities, and those which
give a reading or measurement showing the ex-

act amount of the errors.

Some of the other small tools indispensable

to the metal worker may be briefly summarized
as follows:

The various forms of "hack-saws" used for

severing purposes. They are operated either by
hand or by some form of engine developed

power. Their blades are usually made with

fovirteen teeth to the inch for general work, and
with twenty-five teeth to the inch for cutting

tubing and thin metal.

The "moid-;ey-\vrench" and other forms of

wrenches used for screwing and unscrewing the

nuts of screw bolts, etc.

The various forms of "drills,'' and especially

the modern "twist-drill" which is iniiversally

used at the present time and which has com-
pletely supplanted the old flat fnriied drill which
for many years held the first position as a tool

for prodvicing circular holes in metal.

The "reamers" and "broaches," which com-
prise a class of fluted tools used for finishing

and truing cored or drilled holes. They are

solid when used in a socket or with a wrench.
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and shell or hollow when bored out to fit a

mandrel.
The "screw-threads," "taps," and "dies,"

which, according to their use, may be divided

into two classes— those used for fastenings,

and those used for communicating motion.

There are three forms of screw threads u.sed for

fastenings— the "V" thread in which the sides

make an angle of 60° with each other, and in

which the top and the root are sharp ; the

"United States Standard" thread which is sim-

ilar to the V thread with the exception that the

top is cut off and the bottom filled in ; and the

"Whitworth" or "English Standard" thread in

which the top is rounded off and the root fil-

leted in, and in which the sides form an angle

of 53° \vith each other. There are also three

forms of screw-threads employed for communi-
cating motion— the "square" thread, the "trape-

zoidal" thread, and "Powell's" thread.

The tap is used for producing internal

threads, and the die is employed for cutting ex-

ternal threads. They are of two kinds— those

operated by hand, and those operated by power
driven machines. Hand taps are made in sets

each of whicli comprise three taps— the "taper-

tap," the "plug-tap," and the "bottoming tap."

The taper-tap is parallel on the point for a dis-

tance equal to one-fourth the diameter of the
tap, and this point is made the diameter of the

roots of the teeth and corresponds to the cor-

rect size of the hole to be tapped so as to pro-

•duce a full thread. In the plug-tap the first

three teeth are tapered off. and in the bottoming-
tap the teeth extend full to tlie point. The ta-

per-tap is used for starting a thread, the plug-

tap for extending it nearly to the bottom, and
the bottoming-tap for finishing the full thread
to the very bottom of the hole.

The dies may be divided into two general

classes— those which have to be passed over
the work several times in order to produce a

finished thread, and those by which a finished

thread is produced at a single cutting. In the

former, the cutting-dies are held in a stock, and
are capable of being separated so as to permit of
their being passed over the work and then
closed, by means of a set screw, an amount
suflicient to enable them to cut a full thread.
In the latter, when they are not of the screw-
plate type, the "chasers" or "cutters" are held
radially in a cast-iron "collet" surrounded by a

wrought-iron ring. These dies are capable of
being adjusted to compensate for wear. The
bevelled outer ends of the chasers fit into cor-

responding bevelled grooves in the wrought-
iron ring so that when the ring is forced down
the chasers are moved towards the centre. A
great variety of self-opening and adjustable dies
arc also used for machine threading.

MASONRY WORK T0OI,S.

The Masonry Work Tools may be conven-
iently divided into two general classes— stone-
masons' tools, and bricklayers' tools. Those
employed by either of the two classes of work-
men are neither numerous nor intricate in de-
sign. The principal tools of the stonemason
are the saw, the mallet, the scrabbling hammer,
and the various forms of chisels designated as

the "inch-tool." the "boaster," and the "broad-
tool," which are distinguished by their size, the
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first being i inch, the second 2 inches, and the

third 3!/2 inches in width. In the work of
stone cutting, the preliminary operations are

performed by a small chisel called the "point,"

and the finishing work executed by the use of

the others in turn according to their size. The
I)rincipal tools of the bricklayer are the various

forms of trowels, the plumb levels, and the

bricklayers' hammers. All of them are com-
paratively familiar to everyone and therefore

do not require detailed descriptions, but for

further information relative to the various

forms of stone cutting saws, see S.-vws and
Sawing.

Consult also the articles under the titles File
AND File Making; Metal-working Machin-
ERV : and Wood-working Machinery in this

Encyclopedia.
William Morey, Jr., C. E.,

Co)isu!tiiig Civil and Mechanical Engineer,
Neiv York City.

Toombs, Robert, American lawyer and
statesman ; b. Wilkes County. Ga., 2 July 1810

;

d. Washington, Ga., 15 Dec. 1885. He was the

son of a Georgia planter, attended for one year
Franklin College (now the University of

Georgia), and was graduated at Union Col-

lege, Schnectady, N. Y., in 1828. In 1829 he
studied law at the University of Virginia, and
in i8,?o, being under age, was admitted to the

bar by special act of the legislature. Within ten

years he became one of the foremost lawyers of
Georgia. In 1836, when the Creek war broke out

in Alabama, he raised a company of volunteers

and served as captain under General Winfield

Scott. In 1837-40 and 1842-3 Toombs w-as a
member of the legislature, and during this time
became a leader of the State Rights Whigs of

Georgia. From 1844 to 1852 he served as rep-

resentative in Congress, and was one of its best

orators and debaters. In 1850 he was a prominent
supporter of the compromise measures in the

house. In 1852, with other Southern Whigs he
refused to support Scott for President. After

1852, like Stephens, he acted with the Demo-
crats. From 1853 to 1861 he was in the United
States Senate. In 1854 he favored the Kansas-
Nebraska Bill as carrying out the principles of

the compromise of 1850. Immediately before the

elections of i860 Toombs lectured in the North
on slavery. ."Vfter the election of Lincoln he ad-

vised secession of the Southern States, and made
secession speeches in Georgia in December i860,

and in the United States Senate in January 1861,

maintaining that in secession lay the only hope
of security for the .South. Georgia seceded 19

Jan. 1861. and Toombs withdrew from the Sen-
ate four days later. In March he was formally

expelled. He was chosen to the Confederate
Proviriional Congress that met in Montgomery
4 Feb. 1.861. and by a considerable minority was
considered as a candidate for President. On 21

February he was made secretary of state by
President Davis, He opposed the firing on
Sumter that began the contest of arms. Re-
signing September 1861 to become a brigadier-

general in the Confederate army, he fought with
distinction in the second battle of Manassas
(Bull Run) and at Sharpsburg (Antietam).
He resigned his commission in 1S63. and in

1864 was made commander of the Georgia
militia. He disapproved the policy of the Rich-
mond administration, and personally disliked
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Davis. With Vice-President Stepliens and Gov-
ernor Brown he headed the Peace Movement in

Georgia in 1864, thereby doing much to weaken
the cause of the Confederacy. In 1865, to escape

arrest, Toombs went abroad, visiting Cuba,
France, and England. Returning in 1867, he

soon amassed a fortune of $500,000 in the prac-

tice of law. In 1872 he was a member of the

Georgia Democratic convention, and supported

Horace Greeley for the presidency. In 1S74 the

Georgia legislature passed a law providing that

railroads should be taxed like other property.

The railroads resisted, and Toombs, taking the

case of the State, won the suit in the courts and
collected all back taxes. For ten years he con-

tinued the struggle to force the railroads to pay
taxes and give proper service to the public, and
in 1877 secured the passage of a law providing

for a board of railroad commissioners. Other
Southern States have since passed laws modeled
after the Georgia law.

By his enemies Toombs was considered ex-

treme and intolerant— a "fire-eater." His
friends thought him a statesman of the first

order, and were disappointed that he made no
higher mark. His hasty temper hindered his

career in politics. In the army he was an able

general, but not a disciplined subordinate. He
belonged to the school of Jefferson in politics,

believing in strict construction, State sover-

eignty, and strong local government, with much
liberty for the individual. His political theories

were meant for times of peace, but could not

stand the strain of war ; consequently he was at

variance with the Confederate administration

from the beginning. As long as he lived Toombs
never ceased to denounce the Reconstruction
measures of Congress. His experiences from
1865 to the end of Reconstruction caused him so

to dislike the United States government that he

refused to ask for a pardon or to take the oath

of allegiance, and he never again had the priv-

ileges of citizenship. Consult: Stovall, "Rob-
ert Toombs, Statesman, Speaker, Soldier, Sage'

(1892) ; Trent, 'Southern Statesmen of the Old
Regime' {1897). w. L. Fleming,

West Virginia University.

Toon, or Toona, a tree {Cedrela toona) of

the Ccdrelacete or Mcliacea:. It is a native of

India and Australia, being found at altitudes

of 4.000 feet on the Himalaya Mountains as well

as near tide level. In the former country it is

one of the largest trees; in the latter, it often

exceeds 150 feet in height and 18 feet in cir-

cumference. Hooker mentions a specimen in

India 10 feet in diameter at five feet from the

ground. The tree is cultivated for its timber,

bark, and flowers. The wood is soft, open-

grained, easily seasoned and worked, little lia-

ble to warp, and readily polished. The heart-

wood is reddish and resembles mahogany, and
veneers t.iken from the roots or where branches
join the trunk are said to be remarkably hand-

some. The chief uses of the wood are in

house-building, furniture making, carving, etc.

Under the names bastard cedar, bastard white
cedar, and Moulmein cedar the wood is an im-
portant export to English markets. The bark
is very astringent and is used for making
leather which usually is purplish from a dye
also present. The flowers yield a reddish or

yellowish dye which is in common use in India.

A close relative of this tree, C. sinensis, is

grown in the United States in streets and upon
lawns. It resembles the ailanthus in hardiness
and its graceful, feathery foliage, but is superior
in regularity, denseness of growth, and in the ab-
sence of disagreeable odor during the blossoming
period. Sfeveral other species are cultivated in

California and the Gulf States, but are not
hardy in the colder parts of the country. See
]\I.\H0G.\NY.

Tooth-billed Pigeon, a large fruit-pigeon
(Didunculus strigirostris) of Samoa, formerly
called "dodlet" under the erroneous impression
that it was a surviving relative of the dodo. It

IS about 14 inches long, body rounded, beak
orange, with the lower mandible deeply cleft

into three distinct teeth near the tip. Head,
neck, breast, and abdomen glossy greenish

black, rest of back, wings, tail, and under cov-

erts deep chestnut. It is now very uncommon.

Tooth-ornament, a decoration peculiar to

mediseval architecture, consisted of four-leafed

flowers, the centres of which project in a
point. These are used in series^ either in a

continuous row or at slight iiitervals, and are

generally inserted in a hollow molding. They
are used in great profusion in the Early Eng-
lish architecture, forming one of its character-

istic features, and in some of the richer suits

of molding the flowers are very thick and the

series is repeated several times.

Tooth-shell. See Dent.^hum.

Toothache, an affection of the teeth aris-

ing from various causes. Inflammation of the

fangs of the teeth is a common cause, having
its seat either in the soft membrane covering

the fang, or in the pulp of the tooth. The
tooth in this case often feels loose in the socket,

and is very tender when touched. If the in-

flammation is not reduced matter forms, and

the result is a gum-boil Caries is a frequent

cause of toothache, the central part of the

tooth rotting away and exposing the nerve.

Neuralgic toothache is a purely nervous va-

riety, and may occur either in sound or carious

teeth. It comes and goes suddenly in par-

oxysms, and is accompanied by little or no
swelling. There are many so-called remedies

for toothache, but they are very often of merely

temporary benefit, and in the end do more harm
than good. One of the best palliatives is ob-

tained by pushing a little cotton dipped in

chloroform into the cavity. As a preventive

against toothache the teeth should be kept scru-

pulously clean, and when they show symptoms

of decay the services of a skilful dentist should

be secured. The decay of a tooth is often ar-

rested by stopping or filling up the cavity.

Toothache Tree. See Ar.\li.\.

Toothed Herring. See Mooneye,

Toothpick, a sharpened instrument of
wood or other material for removing sub-

stances lodged in the teeth. The ordinary

toothpick is of wood about the size of a fric-

tion match, but longer and slenderer and
pointed at one end or both. The use of wooden
toothpicks has become very common in the

United States and many millions of the tiny

wooden slivers are manufactured there every
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year. The seat of this industry is in Maine,
near the forests of white birch, which wood is

chiefly employed in their making. The felling

of "toothpick trees" is not a separate business

but one incidental to the Maine lumbermen.
After a tree has been felled tlie branches are

lopped off and only the trunk is sent to the

mills. There the bark is skinned and the naked
trunk is cut by machinery into thin sheets of

wood of the tliickness of toothpicks and as

wide as a toothpick's length. These sheets,

known as "veneers," are run through another
machine which in one operation cuts them into

toothpicks ready for shipment. Of the better

grade of toothpicks large importations are made
every year from Japan and from Portugal.

The Portuguese toothpicks are made of orange-
wood and are smaller but tougher, better shaped
and more finely pointed than the domestic picks.

The Japanese make their toothpicks from fine

reeds, which they shave down to the thinness

of paper, retaining the reed's strength and
pliability. Meta! toothpicks, which were com-
mon in the 17th century, are now little in de-

mand since their use endangers the enamel of

the teeth.

Toothwort. See Dentaria.

Toowoomba, too-woom'ba, Australia, a
town of Queensland, in the southeastern part

of the state, 100 miles by rail west of Bris-

bane. It has a number of churclies, two col-

leges, and other educational institutions, and
a fine new municipal building. There are flour-

mills, saw-mills, and a brewery, and in the

neighborhood are vineyards. Pop. (1901)

9,137.

Top-minnows, a group of small, robust
minnows, represented by Gaiiibusia patntclis of
the bracki.sh waters along the Atlantic coast,

which are distinguished by their habit of swim-
ming and feeding near the surface.

Top-shells, the Turhinidar. a family of gas-

teropod mollusks, mostly tropical and oriental,

in which the shell is usually turbinate or top-

shaped, but may be pyramidal. It is generally
nacreous internally. The operculum is horny,
and may exhibit a spiral form. In the genus
Turbo the shell is top-shaped with a rounded
base. The whorls are convex, and the aperture

is large, the operculum being calcareous. The
genus Trochus also belongs to the top-shells.

In the latter genus the shell is pyramidal and
the base flattened, the operculum being horny.

The common top is the T. ci::yf'lnius. Others
are the T. versicolor, the T. iinpcrialis, and
the T. niloticus. After having been ground and
polished to exhibit the nacreous inner layers,

they are extensively sold as ornaments.

To'paz, a mineral having the composition
of an aluminum fluo-silicate. It is not the
topaz of Pliny and other early writers which
was chrysolite (q.v.), the names having been
interchanged. It generally crystallizes in ortho-

rhombic prisms, colorless, white, yellow, or oc-

casionally pale green or blue. Transparent
topaz, in any of its tints, is a beautiful gem.
The colorless variety much resembles diamond,
and is .sometimes sold for it. though its lower
hardness (8) affords an easy test. What has

been called the largest diamond in the world,
among the crown-jewels of Portugal, is prob-
ably a colorless or "white" topaz. The yellow
variety is most familiar, and is called "Bra-
zilian topaz," in distinction from "Oriental to-

paz" (yellow sapphire) and "false," "Scotch,"

or "Spanish topaz" (yellow quartz). The "Ori-
ental topaz" is much rarer, harder (9), and
denser (about 4) ; while the "Spanish topaz"

is cheaper, less hard (7), and lighter (2.65),

the density of topaz being 3.4 to 3.6. It is also

distinguished by its eminent basal cleavage.

The favorite shade is wine-yellow or sherry-

color. Both yellow and blue topaz fade and be-

come white by weathering or exposure to light,

and some yellow varieties can be changed to

a pale pink by heating, yielding the so-called

"burnt topaz" or "Brazilian ruby," resembling
the pale, or Balas, variety of ruby spinel (q.v.).

Topaz occurs usually in metamorphic rocks,

like gneiss, but also somewhat in igneous

rocks ; it is frequently, though not always, as-

sociated with tin-ore. The principal localities

are in Siberia, Japan, Brazil, and Mexico. In

the United States it occurs in large masses at

Stoneham, Maine, and Trumbull, Conn. ; in

crystals in Colorado and Utah. Fine topaz

crystals, colorless and pale blue, have recently

been found in San Diego County, Cal.

Topaz'oHte, a variety of andradite garnet,

having a light yellow or pale grayish green

color. The most beautiful specimens are found

in the Ala Valley, Piedmont, Italy. They also

occur in California.

Tope, a Buddhist monument intended for

the preservation of relics. The oldest monu-
ments of this kind are spherical or elliptical

cupolas, resting on a circular or rectilinear base,

with an umbrella-shaped roof, and sometimes
with a series of roofs of this form which de-

velop into a spire, pyramid, or other architec-

tural ornament. In the interior is a cell or

chamber for containing the box with relics

;

but in some cases no relics have been found,

and it is supposed they have been buried under-

ground. See also Dagoba.

Topeka, to-pe'ka, Kan., city and county-
seat of Shawnee County, the capital of the State

and one of its leading cities; on both banks of

the Kansas River, and on the Missouri P., the

Atchison, T. & S. Fe, the Union P., and the

Chicago, R. I. & P. R.R.'s, 67 miles west of

Kansas City and 45 miles west of Lawrence.
The city is well laid out with broad streets,

crossing at right angles.

History.— Topeka was settled by people from
the "Free States" in 1854; an anti-slavery con-
stitution was adopted here in 1856, known as the

"Topeka Constitution," and the "Topeka Gov-
ernment" was established, but shortly abolished
by national authority. It was incorporated as a
city in 1857, and was selected as the State cap-
ita! in 1 86 1.

Industries.—There are many coal mines and
stone quarries in the vicinity which are profit-

ably worked, giving employment to a large num-
ber of persons. The repair shops and works of
the Atchison, Topeka & Santa Fe Railroad, and
several flour mills are the most important indus-
trial establishments. .^Kccording to the census
of 1900, Topeka had 399 manufacturing estab-
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lishments with a combined capital of $3,891,350;

$725,37- of this capital was invested in tlour

and grist mills ; other industries include foun-
dries and machine shops, ice manufactories, lum-
ber mills, and boiler factories. There are sev-

eral savings banks, state banks and a national

bank. The city is also an important centre of
wholesale trade, and one of the chief railroad

centres between the Missouri River and the Far
West.

Public Buildings and Charitable Institutions.

— The State Capitol, a handsome stone edifice,

is the most important building of the city ; the

national government building, the court-house
and the city hall are also worthy of note. Two
miles to the west of the Capitol is the State Asy-
lum for the Insane ; the State Reform School
is also located in Topeka. There is also a pri-

vate insane asylum and a number of other char-

itable institutions, including a home for aged
women, Detention Hospital, the Santa Fe Rail-

road Hospital, Christ Hospital, and the Stormont
Hospital, the last mentioned having a nurses'

training school.

Educational Institutions.— The city has a

large public library, and a well organized public

school system, including a high school estab-

lished in 1874. It is the seat of Washburn Col-
lege (q.v.), of the College of the Sisters of
Bethany, and of the Kansas Medical College.

Government.—The government is vested in a
mayor and a city council ; members of the board
of education are elected by the direct vote of
the people; heads of departments are appointed
by the mayor, with the approval of the council.

There is a well equipped fire department, and an
excellent police department ; the waterworks
and electric light plant are owned by the city.

The chief item of public expenditure is for pub-
lic schools, about $102,000; other items are

$33,000 for streets ; $28,000 for the fire depart-

ment, and $23,000 for the police.

Population.—The city had a population in

1870 of 5,790; (1880) 15,482; (1890) 31,007;

(1900) 33,608.

Topelius, to-pia'le-oos, Zachris, Finnish
author : b. Kuddnas, near Nykarleby, 14 Jan.
1818; d. Helsingfors 12 March 1898. He was
graduated at the University of Helsingfors in

1840, in 1841-60 edited the 'Helsingfors Fid-
ningar,' in which many of his earlier writings

first were printed, and held at the university

the chairs successively of Finnish history

(1854-63), of the history of Finland and the
northern regions (1863-76), and of general his-

tory (1876-8). After Runcberg (q.v.), he is the
chief poet of Finland. His religious and pa-
triotic lyrics are particularly valued. Among
the collections of his verse are 'Flowers of the
Heath> (1845-54); 'New Leaves' (1870). He
wrote also several dramas, such as 'After Fifty
Years* (1851), and works of fiction, including
'A Surgeon's Stories' (1853-67), a cycle based
on Finnish and Swedish history from the time
of Gustavus II., Adolphus, to that of Gustavus
III. There are German translations of several

of his writings, and an English version of the
'Surgeon's Stories' has appeared in the United
States (1883-8).

To'phet, a locality described in Scripture
as in the valley of Hinnom, near Jerusalem,
where high places were erected, and which was
the chief seat of th? worship of Moloch, with

its fiery human sacrifices and abominations. The
good king Josiah suppressed that form of idola-

try, and made Tophet a receptacle for the refuse
of Jerusalem. Afterward it became a burying-
ground. It was shunned with horror by the
Jews, and the word has come to be used by
Christians as the synonym of a place of punish-
ment after death. The origin of the word is

doubtful. It is derived by some from Hebrew
toph, a drum, in allusion to drums beaten to
drown the cries of children burnt in the fire to

Moloch, and this seems a probable interpreta-

tion. Another derivation is from an Aramaean
word signifying to spit or vomit, in allusion to

the disgust excited by the place.

Topic, commonly only the subject of a dis-

course, whether written or spoken ; the matter
treated of in conversation, argument, oration,

literary composition, etc. In rhetoric and logic

topic was restricted to the narrower sense of a
common ground of argument, a general maxim
or dictum from which other arguments may be
started : one of the various general forms of
argument employed in probable reasoning, as
distinct from demonstrative reasoning. In medi-
cine the word is used to denote any rem-
edy locally applied ; it is, however, more fre-

quently used in the plural, topics, denoting the
class of such remedies, than applied to any one
specific.

Top'lady, Augustus Montague, English
theologian and hymn writer: b. Farnham, Sur-
rey, 4 Nov. 1740; d. London 11 Aug. 1778. He
was educated at Westminster and Trinity Col-
lege, Ehiblin. and in 1768 was presented to the

vicarage of Broadhembury, Devonshire. Though
a voluminous writer— and a strenuous defender
of Calvinism against John Wesley— Toplady
is now hardly known except as the author of the

hymn 'Rock of Ages,' one of the finest ex-
pressions of evangelical faith and fervor to be
found in all hymnology.

Topographical Surveying. See Surveying.

Topolobam'po Bay, iSle.xico, a small bay
of the Gulf of California on the west coast of
the state of Sinaloa. It is noted on account of
the attempt made in 1886 by a number of So-
cialists of the United States to form a co-opera-

tive community on its shores. A company was
chartered, in which all the colonists were stock-

holders, and which was to own all the land, and
conduct all the business of the community.
Everything was to be done as far as possible on
the socialistic plan as described in Bellamy's

'Looking Backward.' Several hundred col-

onists joined in the experiment, and a city was
surveyed and laid out on an elaborate plan.

The experiment, however, was a failure, largely

owing to aridity of the land and the absence of

available streams for irrigation. The place was
abandoned in 1891.

Top'ophone, an instrument for determin-
ing the direction from which any sound pro-

ceeds. It is valuable for use at sea, during fog,

or in the night, to determine the direction of a

sounding bell, fog-horn, whistle, etc. The top-

ophone was invented by A. M. Mayer, and con-

sists, briefly, of a horizontal bar turning freely

on a pivot at its centre, and having at each end
of the bar resonators, with their openings facing

the same way, each with a connecting sound
tube for th^ ears of the observer. In use the
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bar is turned until a position is found in which
the sound is loudest and equally distinct in each
ear. The location of the sound is at a right

angle to the bar in the direction to which the
resonators face.

To'rah, or Thorah. See Pentateuch.
Tor'bane Hill Mineral, a lustreless variety

of cannel coal, of a dark-brown color, yellow-

ish streak, sub-conchoidal fracture, hardness of
2.25 and specific gravity 1.2. It is especially rich

in volatile matter and has, therefore, been used
in the manufacture of illuminating gas, paraffin

and lubricating oils. It occurs at Torbane Hill,

near Bathgate, Scotland, but the supply is ap-
parently nearly exhausted. It is also called Tor-
banite and Boghead Cannel.

Tor'banite. See Torbane Hill Miner.\l.

Torbert, tor'bert, Alfred Thomas Archi-
medes, American soldier: b. Georgetown,
Del., I July 1S33; d. at sea off the coast of
Florida 29 Sept. 1880. He was graduated at
West Point in 1855, was engaged on frontier

duty in Texas, Florida, New Mexico, and Utah
in 1855-60, and at the outbreak of the Civil

War was assigned to the duty of mustering in
volunteers. He was commissioned colonel in

1861, and led his regiment in the Peninsula cam-
paign of 1862 ; was assigned to the command of
a brigade in that year ; and participated in the
second battle of Bull Run and in the battles of
South Mountain and Antietam. He was pro-
moted brigadier-general of volunteers in 1862;
commanded a brigade at Gettysburg in 1863 ; for
gallantry there was brevetted major in the reg-
ular army; in April 1864 was transferred to the
cavalry service and placed in command of the
1st division of the Army of the Potomac. He
commanded the cavalry in many subsequent en-
gagements, including those at Hanovertovvn,
Milford, Winchester, and Waynesboro. In 1864
he was brevetted major-general of volunteers,
attaining the same rank in 1865 in the regular
army. In 1866 he was mustered out of the
volunteer service and resigned his regular army
commission. He was United States minister to
the Central American States 1869-71, was trans-

ferred as consul-general to Havana, Cuba, and
in 1873-8 was consul-general in Paris. He was
lost in the foundering of the Vera Cruz off the
coast of Florida.

Torcello, tor-chel'lo, Italy, an island in the
lagoon of Venice, six miles above the city. It

is the see of a bishop and possesses an ancient
Byzantine cathedral of Santa Maria of the yth
century, with mosaics of the 12th century,

curious altar-benches, an antique crypt, octag-
onal baptistery from 1008, and a belfry ; Santa
Fosca is another handsome church with a fine

interior (12th century). Pop. 130.

Torgau, tor'gow, Germany, a town in the
province of Saxony, Prussia, on the Elbe, 48
miles by rail northeast of Halle. Prior to 1889
it was a fortified town, and has considerable his-

torical significance in connection with (i) tho
Alliance of Torgau, a confederacy formed in

1526 by Saxony, Hesse, and other German
states in which Protestantism united for the
purpose of defense against aggression on the
part of their antagonists; (2) the Articles of
Torgau, a declaration by Luther and his sup-
porters in 1530, which was the foundation of
the Augsburg Confession; (3) the Battle of

Torgau, fought in the suburb of Luptitz 3 Nov.
1760, when the Prussians under Frederick the
Great defeated the Austrians under Gen. von
Daun; (4) the Siege of Torgau by Tauentzien
in 1814, the city holding out for three months
and surrendering 10 Jan. 1814. The Renaissance
Ilartenfels Castle of the 15th century was a
former Electoral residence. In the town-hall
is a museum of Saxon antiquities. Pop. (igoo)
11.811.

Tor'mentil, an old provincial name for
various species of Potcntilla (q.v.), a plant sup-
posed to yield relief from the torment of tooth-
ache.

Tornado. See Cyclone.

Tornado Alarm, an apparatus which auto-
matically gives an alarm when there is a sudden
change of atmospheric pressure, such as pre-
cedes a tornado. It is a kind of barometer in

which the main mercury tube has a cylindrical
bulb at the top and is bent in the form of a
siphon. Near the lower portion of its shorter
member is a secondary tube, the connection being
made by means of a short tube connecting
with the main tube by a very small opening.
The fluid in both the larger tubes will remain
normally of equal, or nearly equal height in or-
dinary changes of the weather, but in case of
sudden atmospheric changes the small opening
in the connection between the tubes restricts the
movement in the secondary tube as compared
with that in the main tube. Such variation in

the movement of the mercury in the two tubes
when sufficient to indicate an approaching storm,
is made to give an alarm by means of floats in

the tubes connected with wires in an electric

circuit, there being on one wire a fork and on
the other a tongue, by which contacts are made,
to ring an alarm when the points meet. This
alarm is given some two minutes before the first

blasts of the tornado. Ordinary storms have
no effect at all on the apparatus.

Tornea Elf, tor'nc-a elf, Sweden, a river
at the north, which rises in Lake Tornea. Part
of its course forms the boundary between
Sweden and Finland, and then empties into the
Gulf of Bothnia, after a course of 275 miles.

The town of Tornea stands at its mouth and on
the opposite side of the river the Swedish town
of Haparanda.

Toronto, Canada, a city and lake-port, the
capital of the Province of Ontario, situated on
the circular Toronto Bay between the mouths
of the Don and Humber rivers, on the north-
west coast of Lake Ontario. 313 miles west-
southwest of Montreal, and 60 miles in a direct
line northwest of Buffalo, U. S. It is the seat
of the provincial government, of the higher
law courts, of an important university, and of
the Department of Education of the province;
it is also the cathedral city of a Roman Cathohc
and of an Anglican diocese. In commercial
importance it is the second city in the Domin-
ion, and, after .Montreal, the chief railway cen-
tre. The Grand Trunk, and Canadian Pacific,
and many branch lines connect it with the prin-
cipal cities of Canada and of the northern
United States, and it is the headquarters of the
projected trans-continental line, the Canadian
.N'orthern. The fine harbor, five miles kmg and
one and a half wide, is formed by a long,
low, sandy island, protected by imposing break-
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waters ; this island is, in summer, a favorite

bathing and boating resort. The city rises

gradually from the water's edge to a height of
220 feet ; it extends from east to west for about
eight miles along the lake shore and in places

some three miles inland and covers an area of
about i8 square miles, with streets crossing
each other at right angles. An electric street

railway system has about 90 miles of tracks.

The architecture, especially of the numerous
public buildings, is tasteful and imposing, and
there are many fine shops and residences. Brick
of a pleasing light color, or red, is the chief

building material. Of the public buildings, the
most striking group is that connected with the

University of Toronto. The main building or
University College, a fine Norman structure in

gray stone, with a massive tower and richly

sculptured doorway, was rebuilt after partial

destruction by fire in 1890; the Library, the new
Medical Building, the Biological Department,
the School of Practical Science, with its hand-
some new engineering building in the Renais-
sance style, and a number of other large struc-

tures, unite with this to make up an imposing
group, not wholly harmonious, but in a spacious

setting of park land. Adjacent are the "Neo-
Greek" Parliament buildings, containing the
government offices, and a handsome and well-

decorated legislative hall. The magnificent new
city-hall and court-house is, next to the uni-
versity, the most striking of Toronto's buildings.

Others worthy of mention are Osgoode Hall, the
seat of the provincial law courts; the Normal
School buildings, containing offices of the De-
partment of Education, model schools, and an
educational museum ; Trinity College, in connec-
tion with the Church of

_
England, an ornate

building, in the late Gothic style ; the Custom
House, the Post-Ofiice, the Exhibition Build-
ings, where an important annual agricultural

exhibition is held, and the immense Lunatic
Asylum, in about 40 acres of ground. The
churches most worthy of notice are the Roman
Catholic and Anglican cathedrals, both in the
Pointed style ; the latter is an excellent speci-

men of Early English. There are five theatres

and many public halls, the chief being the
Massey Music Hall, which will hold 4,000 or
5,000 people. Toronto has 1,329 acres of park,

the chief being Queen's Park, adjoining the uni-

versity, and the extensive High Park, at the
west of the city. It is a great educational cen-
tre. The university (see following article) is

one of the best equipped in America. Educa-
tional institutions connected with it are Trinity
College (already mentioned) ; Victoria College
(Methodist, Arts and Divinity) ; Knox Col-

lege ( Presljyterian theological) ; Wycliffe Col-
lege (Anglican theological) ; St. Michael's
College (Roman Catholic), and colleges for

instruction in music, dentistry, pharmacy and
vetermary science. Its agricultural college is

situated not at Toronto but at Guelph, Ont.
McMaster University is an independent Baptist
institution, teaching arts and divinity. Upper
Canada College, in spacious grounds, is a resi-

dential school for boys, as is also St. Andrew's
College, with extensive new buildings now in

course of erection. Havergal College is a

similar type of school for girls, and besides it

are Bishop Strachan's School, St. Margaret's
College, etc. The Toronto Conservatory oi

Music has a very large number of pupils. The
Observatory, at which the weather reports for

the Dominion are made up, is in the university
grounds. The city has a garrison of regular
soldiers consisting of a mounted and an infantry
corps. In addition there are two mounted corps
of militia and three infantry battalions. To-
ronto has suffered from destructive confla-

grations, notably in 1849, in 1890, and in April
1904, when more than 100 buildings in the
wholesale business section were burned down,
some 5,000 persons were thrown out of work,
and about $11,000,000 worth of property was
destroyed. The industries of Toronto include
a great agricultural implement factory, iron-

foundry, ship-building, rolling stock, distilling

and brewing, pork-packing, the manufacture of
soap, boots and shoes, etc. Shipping on the
Lakes is laid up in winter, but during the nav-
igable season several lines of steamers connect
with the principal ports on the Great Lakes
and the Saint Lawrence. The lake commerce
in lumber, grain, coal, cattle, and fruit is

large. Between 1870 and 1900 the imports of
Toronto increased from a little over $7,000,000

to over $31,000,000; while the exports increased
from $1,000,000 to over $9,000,000. The re-

ceipts at the Toronto Custom House are now
about $8,000,000 annually.

The name Toronto is derived from the
Huron word, signifying "place of meeting." In

1749, when the French were establishing a chain
of forts or posts through all the West and
down the Mississippi Valley, Fort Rouille was
founded, on a site even then often called Fort
Toronto. In 1756 this fort, on the west side of
the present city, was destroyed to prevent its fall-

ing into the hands of the English. In 1793 Gov-
ernor Simcoe finding Niagara or Newark, which
lay almost under the guns of an American fort,

too close to the frontier for the seat of govern-
ment, removed the capital to the other side of
Lake Ontario, and established his headquarters
in a tent, on a site in the eastern part of the pres-

ent city. In 1813 Toronto, called York by Gov-
ernor Simcoe, was captured and partially burned
and looted, twice in the same year, by the Amer-
ican army and navy. In the first capture the
American General Pike, the discoverer of
Pike's Peak, together with many soldiers, was
killed by an explosion. In 1834 Toronto was
incorporated as a city with its present name. In
1837 it was the chief scene of a brief and in-

effectual rebellion under William Lyon Macken-
zie (q.v.). At that time and often since To-
ronto has shown itself to be fervently British in

sentiment. Its later history has been purely
civic, without other interest than that attaching

to prosperous growth. A pleasant society and
an attractive situation make it a favorite place

of residence. Population has increased rapidly.

In 1793, when Governor Simcoe landed, there

were only a few families. In 1834 the popula-
tion was less than 10,000. In 1861 it had in-

creased to 44,821, in 1871 to 56,092, and in 1881

to 86,415. In 1891, including some annexed
suburbs it amounted to 181,220, and in 1903 to

266,989.

Consult: Scadding, 'Toronto of Old';
Scadding and Dent, "Toronto, Past and Pres-
ent' ; Adam, 'Toronto, Old and New.'

George M. Wrong,
University of Toronto.
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TORONTO— TORPEDO BOATS

Toronto, Ohio, village in Jeflferson County,
on the Ohio River, and on the Feinisylvania

railroad ; 10 miles above Steubcnville, the

county-seat. It is in a region in which there

are extensive beds of clay, and large stone

quarries. It is near the natural-gas fields of
West Virginia. The chief manufacturing es-

tablishments are potteries, brick and tile works.

The shipments are chiefly pottery, sewer pipe,

terra-cotta and fire-brick. Pop. (1890) 2,536,

(1900) 3.526.

Toronto, University of, situated at To-
ronto, Canada, the head of the educational sys-

tem of the Province of Ontario. The first step

toward the establishment of the university was
taken in 1797 when the Council and Assembly of

Upper Canada petitioned the king for an ap-

propriation of crown lands for the purposes of
education, and the establishing of a university.

The appropriation was made, but nothing fur-

ther was done toward the founding of the uni-

versity until 1827, when it was chartered under
the name of the University of King's College

;

the organization of the iiniversity was further

delayed, largely owing to objections to the sec-

tarian character of its charter, which was
amended in 1837 ; and it was not till 1843 that it

was opened to students. In 1849 the name was
changed to the University of Toronto; in 1853
the university was further transformed by the

organization of two corporations, known as the

University of Toronto and the University Col-
lege ; to the latter was assigned the teaching
in arts and the entire control of its students

;

in 1887 a second reorganization transferred a
part of the teaching in arts to the university

faculty, and more closely federated the institu-

tions which had previously been affiliated with
the university ; these affiliated institutions were
mostly denominational colleges. Since 1887
there have been affiliated Victoria University at

Cobourg, and a number of technical and pro-

fessional schools, including the Ontario Agri-
cultural College, Royal College of Dental Sur-
geons, the College of Pharmacy, the Toronto
College of Music, the School of Practical Sci-

ence, and the Ontario Veterinary College. These
affiliated colleges are entitled to representation

on the University Senate, which has charge of

the educational policy. The University Coun-
cil, which has charge of the discipline and con-
trol of students, etc., is composed of the heads
of the teaching departments in the university,

and of the scientific arts and theological colleges.

In 1903 took place the federation of the Univer-
sity of Trinity College, with the University of
Toronto. The university proper includes a fac-

ulty of arts, a faculty of law, a faculty of
medicine, and a faculty of applied science and
engineering. It also has instituted courses and
examinations for degrees in dentistry, pharmacy,
agriculture, music, pedagogy and household sci-

ence ; and other courses leading to diplomas only
in commerce and g>'mnastics. University ex-
tension work is conducted by a special commit-
tee of the University Senate at local centres.
Women are admitted to the university. Among
the important buildings are the main building,
the library, and the chemical, biological, and
medical buildings. The students in arts, medi-
cine, and applied science in the University of
Toronto numbered 2,135 in 1904.

Torpedo, a genus of rays of the family
Torpcdinidic, most remarkable for their electric

organs, which lie on each side of the head (see
Ei-ECTKic Fishes). The electric shock is power-
ful enough to kill small animals, and specimens
two or three feet long can by a single discharge
disable a full-grown man. The family, which
includes about 7 genera and 15 species, is

widely distributed over the Atlantic and Indian
Oceans ; T. mannorata and two others are com-
mon in the Mediterranean, and T. hcbetans
reaches the south coasts of Britain. The Amer-
ican form most often seen is T. occidentalism

which may reach a weight of 200 pounds ; it is

uncommon, but occasionally seen along the coast
from Cape Cod to Cuba.

Torpedo Boats. The boats first used in

torpedo attacks were ordinary steam launches
fitted with Spar torpedo. They were about 30
feet in length and capable of a speed of 5 to 7
knots. When making an attack they were gener-
ally fitted with an improvised protection of boil-

er iron against rifle shots. It was not until 1877
that boats were specially designed and built for
this work. These boats were built of steel and
were from 60 to 80 feet long, 8 to 10 feet beam,
and 3 to 5 feet draft, with a speed of 15 to 18
knots. They were intended for harbor defense
or off shore work in fair weather. A number of
this type were employed by the Russians in their
attacks upon the Turkish ships in the Black Sea,
using both the Spar torpedo and the Whitehead
automobile torpedo. All naval powers of any
note added torpedo boats to their navy lists,

and the size, power, and speed of the boats
gradually increased. Ten years later boats
were being constructed 140 feet long and a
speed of 24 knots and more than 1,000 boats of
various types had been added to the navies of
Europe. The torpedo boat of the present day
has attained to a length of 160 feet and a speed
of 28 knots.

The general construction of a torpedo boat
is shown in the illustration. It is built entirely
of steel, the plates varying from 1-16 to Js in. in
thickness.

_
The boat is divided into a number

of water-tight compartments by steel bulkheads,
so that even if one or two are filled with water
it will not sink. In the bow is the collision

compartment, which remains continually closed
and is not accessible for general use. The second
compartment is assigned as the living quarters
of the officers or crew. These quarters are
fitted with folding berths, wash-stand, table, and
a few drawers to store necessary articles of
clothing, charts and navigating instruments. On
the deck at the after end of this compartment is

the conning tower, through which access is

obtained to the living quarters. This conning
tower is made of bullet-proof steel and in the
larger boats and destroyers a rapid-fire gun is

mounted on top of it. Within the tower are
placed the compass, the steering wheel and
engine, the signals and speaking tube to the
engine rooms, and the electric key for firing the
torpedoes. Dead lights of heavy plate glass are
fitted around the sides for the use of the helms-
man. Abaft the forward living quarters is a
compartment for some of the chief petty officers

of the crew. The forward boiler compartment
contains two water tubular boilers of the
Thornycroft pattern, supplying steam at a pres-
sure of 250 lbs. per square inch. The coal is



TORPEDO BOATS

stowed on each side in wing compartments ex-

tending up to tlie deck, and when full of coal

they form a good protection to the boilers

against small projectiles. Entrance to the boiler

compartment from deck is through an air-tight

hatch and the draft to the boilers is supplied by

a blower engine which draws the air down
through a hood on deck, forcing it up through

the furnaces and smokestacks. Abaft the boiler

compartment is the engine space, on each side

of which in the wings is a continuation of the

coal bunkers giving some protection to the

machinery. The engine space is divided into

two water-tight compartments, with one main

engine in each compartment. If either engine is

disabled the boat will still be capable of making

l8 or 20 knots speed. In the engine space is

also placed the auxiliary machinery, such as

pumps, dynamos, and air compressors for

charging torpedoes. The after boiler compart-

ment is next abaft the engine space. The steam

piping is so arranged that each boiler may be

cut off in case of accident or act independently

of the other. The galley, where all the cooking

for officers and crew is done, is between the

after conning tower and after boiler space. On
many boats this galley is placed forward or on

deck. The after conning tower is similar to the

forward one, containing duplicate steering gear,

compass, etc. Beneath this conning tower and

extending further aft is the living quarters for

the crew, which are fitted with folding bunks,

clothes lockers, mess table, etc. Provision is

also made for stowing spare torpedoes and am-

munition for the rapid-fire guns. Last of all is

the rudder compartment for the rudder post,

helm, steering ropes, etc.

On the deck of the boat at the forward end

is a rapid-fire gun, and a capstan and anchor

davit for handling the anchors. On account of

the rounded form of this part of the deck for-

ward of the conning tower it is generally known

as the "turtle back." Abaft the conning tower

is a small signal mast. The two or three tor-

pedo tubes are placed in the most available deck

space and on the midship line when possible.

The tubes revolve on a circular track on the

deck so that the torpedoes may be discharged

into the water from either side and in a direc-

tion from well forward to well abaft the beam.

Davits are fitted so that the torpedoes may be

hoisted on board after a practice run. One or

two small boats are provided and at sea these

are hoisted in on deck. All hatches are made

so that they can be quickly closed and are fitted

with rubber gaskets so that the seas may break

over the boat without the water getting below.

The deck is flush and is surrounded by a light

wire railing as a protection against the crew

being washed overboard.

Torpedo Boat Destroyers.—The development

of torpedo boats and their great capacity for in-

flicting injury to the powerful and expensive

fleets of battleships gave rise to the destroyer.

These were intended to protect the larger ves-

sels from attack by driving off or destroying the

torpedo boats. They are practically an en-

larged torpedo boat, about 250 feet in length

and between 400 and 500 tons displacement.

This greater displacement enables them to carry

a comparatively powerful battery of 6-pounder

or !4-pounder rapid-fire guns and at the same

time give them a speed of 28 to 30 knots an

hour. In addition to this they are generally
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fitted with two torpedo tubes mounted on the

imidship line and firing from either side. They
can thus be utiHzed in torpedo attack and keep
the sea in all weather operating far from a
base.

Torpedo Boat Warfare.—During the days of
the spar torpedo in the American Civil War,
the Russo-Turkish war, and the war between
France and Cliina, there were 15 attacks made
by torpedo boats with this weapon. Twelve of
these attacks were made at night aiid three by
daylight. There were 2i torpedo boats engaged
in these attacks and the number of men employed
was about 350. Three boats were lost and 12
men were killed. On the other hand, they suc-
ceeded in sinking four ships and injuring three,

with a total loss of over 400 lives. At that time
ships were armed with muzzle-loading smooth
bores, howitzers, and machine guns. Since the
advent of the Whitehead torpedo the armament
of ships has undergone a radical change and all

are now well supplied with a secondary battery
of rapid-fire guns each capable of firing 10 to 15
shots a minute. There have been nine attacks
made by torpedo boats or destroyers using the
automobile Whitehead, and this number does not
include those in the war now pending between
Japan and Russia. Twenty-seven boats were
employed, but only 16 were under fire and dis-

charged their torpedoes. Two boats were lost

and of the 500 men engaged in the nine attacks
less than 2 per cent were killed. On the other
hand, eight vessels were sunk, including one
battleship, two armored cruisers, three pro-
tected cruisers, a tug boat and a schooner. See
Torpedoes.

The following table shows the number of
boats possessed by some of the principal naval
powers

:

England ....
France
Germany
Russia
Japan
United States

Destroyers
180 ft.to
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explosion and drawn down by the sinking ship,

and its crew of nine men were drowned. Two
more attacks with small boats and spar torpe-

does were made against the Memphis and Minne-
sota, and were but partially successful. The
last attack in this war was the well known case

of that against the ironclad steamer Albemarle,

by Lieutenant Gushing. The ship was secured

to a wharf eight miles up the Roanoke River
and surrounded by booms 30 feet from her side.

The river was guarded by picket boats and look-

outs along the bank. The torpedo boat employed
was a lo-knot steam launch with a crew of 23
men The sketch shows general plan of boat

and spar torpedo. After passing the lookouts

on the river the boat went full speed against

the boom, breasting it in, and the spar was
lowered so that the torpedo was successfully

exploded against the bottom, sinking the ship.

The explosion filled the launch with water and
two of the crew were drowned.

The success of torpedo boat warfare was
demonstrated in the American Civil War, and
the Russo-Turkish war 13 years later found the

Russians provided with improved boats,

—

small, handy, steam launches of 12 to 13 knots,

a high speed for that day. In this war six

attacks were made against Turkish men-of-war,
only one of which was successful and sunk
the ship. The last attacks with the spar torpedo

type as above, was suspended from a boat-shaped
float. The motive power was electricity, sup-
plied from a dynamo at the starting point, op-
erating a motor within the torpedo. Other types,

such as the Ericsson, were controlled by com-
pressed air, and the Nordenfeldt by storage bat-

teries. The Harvey towing torpedo was a mine
case containing explosive, and so shaped that
when towed by a line from a ship or boat in mo-
tion it would diverge to an angle of 45 degrees
from the stern. By thus passing near another
vessel the torpedo could be brought in contact
with her bottom and exploded upon striking.

This torpedo was used in the Russo-Turkish
war without success, and is now no longer in

use. The Brennan torpedo is in use by the
English government. It has two propellers, and
on each shaft there is a reel of several miles of
wire. An engine at the starting point unwinds
the wires from the reels, causing the propellers

to revolve at high speed, thus presenting the ap-
parent paradox that the harder the wires are
pulled back the faster the torpedo is forced
ahead. The steering is affected by varying the

tension on the wires. The Wickes, the Berdan,
the Cunningham torpedoes and others (rocket
torpedoes) were propelled by the escape of gas
from a burning composition.

Automobile Torpedoes.—This type of torpedo
contains its own motive power and propelling

Fig. I.— Spar Torpedo Boat.

were made by the French against the Chinese
gun boats in Tonquin in 1885. Two Chinese
vessels were sunk and many men of the crews
drowned. This ended the day of the spar
torpedo in its contest with the smooth bore,

the machine gun, and musketry fire. Before
it had disappeared mobile torpedoes and rapid-

fire guns were already in the field and the same
mode of warfare has continued under a change
of weapons. The offense in the form of the

modern automobile torpedo made a big stride in

advance, and the defense followed quickly with
the rapid-fire gun

Controllable Tor/iedocs.—The success of the

spar torpedo in the Civil War gave rise to

many inventions of controllable torpedoes, rock-

ets, and submarine projectiles. None of these,

however, have been extensively adopted or used
successfully in warfare. The Patrick Torpedo
:onsisted of a cigar-shaped case about 30 feet

long and 24 inches in diameter, suspended about
three feet below a similar vessel, which acted
as a float. The motive power was carbonic acid

gas and the torpedo was started, steered, or
stopped by means of an electric wire which
unwound from a drum within it. The Lay-
Haight torpedo was similar to the Patrick, ex-
cept that it had no float attachment, and all

operations were performed by a single electric

wire. The Sims-Edison torpedo, of the same

machinery, and is not under the control of the

operator after being started toward the target.

But three torpedoes of this type have proved a
practical success,— the Whitehead, the Schwartz-
kopff, and the Howell. The Howell torpedo,

the invention of Admiral Howell, United States

Navy, is a cigar-shaped case formed of bronze
about II feet long and 14 inches in diameter.

The forward cone contains the explosive of 100

pounds of gun-cotton, which is detonated by a

propeller-shaped plunger being driven back upon
striking a vessel. The central portion contains

a heavy fly-wheel which is geared up to the

shafts of two propellers. In rear of the fly-

wheel is situated the device for maintaining a

constant depth while running beneath the sur-

face. The motive power is obtained by spinning

up the fly-wheel with a small turbine engine to

about 10,000 revolutions per minute. This im-

parts a correspondingly high revolution to the

two small propellers, and with the energy thus

stored up a speed of 22 knots is obtained for a
distance of 800 yards. As the number of revolu-

tions of the fly-wheel diminish, the pitch of the

propellers constantly changes so as to obtain

more efficient results and a uniform speed over
the distance. The torpedo is used to a limited

extent by the United States government. The
Schwartzkopff torpedo is in all essential respects

the same as the Whitehead described below.
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differing from it only in detail of construc-

tion and in being made of bronze instead of

steel.

The Whitehead Torpedo.—This torpedo is

used in all navies of the world to the exclusion

of nearly every other type. It was the invention

of Mr. Whitehead, a superintending engineer at

Fiume, Austria. It was successfully tried about

1867, at which time it had a speed of six or
seven knots for several hundred yards, and,

although somewhat uncertain in its action, it was
reported upon as being fairly reliable up to

200 yards range. Since that time the power,
speed, range, and accuracy have been gradually

developed until the present time, when the tor-

pedoes are required to make a speed of 30 knots
an hour for a distance of more than half a
mile and strike a ship within a few yards of the

point aimed at. The Whitehead torpedo of to-

day is a marvel of ingenuity and perfection of
mechanical skill, and the limit of its development
in power and range is not yet reached. This
torpedo scored its first success in the Russo-
Turkish war by blowing up a Turkish guard
ship at Battuom in January 1878. The guard
ship was anchored about half a mile outside

of the fleet of seven men-of-war. The attack

was made by two fast steam launches. Each
launch discharged its torpedo at close range,

both taking effect and sinking the vessel. The
Chilean ironclad Blanco Encalado was sunk in

water line. The impulse for this is obtained by
exploding several ounces of powder in the rear

end of the tube or by utilizing a reservoir of

compressed air. As the torpedo leaves the

tube a latch trips a valve in the torpedo and
admits air to the engines. It plunges into the

whaler at a speed of 25 to 30 feet per second and
at once comes under the influence of its own
motive power and guiding mechanism. Its

weight when it is fired from the tube is about
equal to that of sea water, but it may have
either negative or positive buoyancy and yet

maintain a fi.xed depth beneath the surface of

the water. As the air becomes exhausted during
the run the buoyancy gradually increases to

50 or 60 pounds, so that when the air is shut
off at the end of the run and the engines stop

the torpedo rises and floats on the surface. It

may thus be recovered, re-charged, and fired

repeatedly. By adjusting the mechanism of the

torpedo it may be made to run at a high speed
for a short distance until its power is exhausted,
or at slow speed for a greater distance. It can
be adjusted before firing so that the engines

will stop at any given distance from the starting

point and the torpedo then either sinks to the

bottom or rises to the surface as desired. It

can be made to run along the surface of the

water or run at any desired depth less than
20 feet beneath the surface. A steering device

keeps it on a straight course, and even if the

Fig. 2.—Whitehead Torpedo.

1893, and the Brazilian armored cruiser Aquida-
ban in the same year. At Wei-hai-Wei, during
the war between China and Japan, one Chinese
ironclad, two cruisers, one schooner, and one
tug boat were sunk in two night attacks by the

Japanese torpedo boats. In the Russo-Japanese
war now in progress three large Russian men-
of-war are reported to have been sunk or in-

jured by Whitehead torpedoes ifi a night attack

against the fleet anchored at Port Arthur. The
number of vessels thus destroyed by this weapon
will afford some idea of its great importance in

modern naval warfare.
The Whitehead torpedo consists of a cylin-

drical steel flask, to the forward end of which is

attached a pointed or conical head containing
the explosive, and to the after end is attached
the metal casing carrying the engines, propellers

and operating mechanism. The more modern
ones are about 1614 feet in length, 18 inches

in diameter, and weigh nearly 1,250 pounds.
They cost between $3,000 and $4,000. The
motive power is supplied by charging the flask

with air under a pressure of 1,500 pounds. The
capacity of the flask is nearly 12 cubic feet. The
weight of the air under the full pressure is

over 90 pounds and has a stored up energy of
more than i.ooo.ooo foot pounds. This is

sufficient to propel the torpedo at a speed
of 28 knots for a distance of 800 yards. The
torpedo is projected into the water from a
tube which may be either above or below the

torpedo is accidentally deflected to the right

or left from the line of fire it is immediately
brought back to its original direction. By a

modified steering device the torpedo can be
made to turn through any angle to the right

or left after entering the water and then pursue
a straight course. The general form and sec-

tional plan are shown in Fig. 2. There are five

separate compartmenls : A, the war or exercise
head; B, the air flask; C, the immersion cham-
ber; D, the engine compartment; and E, the

after compartment, containing the propeller
gearing and steering device. The war head, A,
is constructed of bronze and is secured to

the air flask by a number of screws. It contains
from 120 to 200 pounds of explosive, which is

generally gun-cotton. In the forward end is

placed the war nose, X, carrying the firing pin,

and extending down to the centre of the charge
immediately behind it is placed the primer, Y.
The primer is exploded upon the screw fan
coming in contact with the ship's bottom, and
the primer in turn detonates the charge of gun-
cotton. In order to insure against accident,

the firing pin in the nose is not operative until

after the torpedo has boon fired from the tube
and run some distance. The motion through the

w-ater revolves the screw fan and moves a travel-

ing sleeve and nut so that not until then will

the blow of impact be transmitted to the firing

pin and primer. For practice runs the torpedo
is fitted with an exercise head having a dummy
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nose and is filled with water and ballasted to

the same weight as the war head. The air flask,

B, is a hollow forged-steel cylinder, with heads
secured in each end and is capable of stand-
ing an internal pressure of more than 2,000

pounds to the square inch. For charging it

with air there is fitted a check valve in the
after head, and from this point a copper pipe
leads to the starting valve of the engine. The
immersion chamber, C, is so designated on ac-
count of containing the mechanism for keeping
the torpedo at a constant depth beneath the sur-

face. This mechanism is one of the most
original and ingenious devices used in the tor-

pedo and to which, more than anything else, the
Whitehead owes its success. For many years
this compartment was known as the "secret

chamber," its contents being carefully guarded,
and it is only within a few years that the con-
struction of the device has been made known
to the public. The torpedo is steered up or
down in a vertical plane by a horizontal rudder
placed abaft the propellers, and the action of
this rudder regulates the depth at which it runs.

The rudder is moved up or down by a rod lead-

ing to a small steering engine, M, just abaft

the immersion chamber. The valve of this small

engine is operated by the immersion mechanism,
which consists of the combination of a hydro-
static piston, H, with a pendulum, P. The
pressure of the water against this piston is

resisted by a spring, the tension on which is

equal to the pressure of the water at the depth
it is intended to have the torpedo run. The
controlling valve of the steering engine is con-

nected to this hydrostatic piston and to the

pendulum by a system of levers, L. When
the torpedo is at the intended depth beneath the
water and in a horizontal position the control

valve of the engine is in mid position, giving

enough down rudder to prevent the torpedo
from rising. If, however, the torpedo is beneath
its set depth, the pressure of the water forces

the piston further in and moves the valve for-

ward, throwing the rudder up and inclining the

torpedo upward until it again reaches its set depth.

In like manner, if the torpedo is running above
its set depth the tension on the spring pushes the

piston out against the pressure of the water,

moving the control valve aft and throwing the

rudder down. The action of this hydrostatic

piston alone would thus keep the torpedo run-

ning at a fixed depth were it not for the fact

that the action of the rudder when prolonged
gives the torpedo such a great inclination up
or down from the horizontal that it is apt to

come to the surface or strike the bottom before

it can recover. It is to obviate this that the

action of the pendulum upon the control valve

is introduced. If the torpedo is inclined unduly
upward the pendulum forces the control valve

aft, throwing the rudder down, which brings the

torpedo back to the horizontal position. If

inclined downward the rudder is thrown up.

It is thus by the combined movement of the

hydrostatic piston and pendulum, either working
in unison or partly neutralizing the effect of

each other, that the torpedo by the action of

the rudder is maintained in practically a horizon-

tal position at the depth for which it is set to run.

The engine compartment, D, coiitains a three-

cylinder engine acting upon a single crank of

the shaft, S. The starting lever, T, is thrown
back by a latch as the torpedo leaves the tube.

In this compartment also is the distance gear for
stopping the engine at any part of the run.
This is accomplished by an eccentric with pawl
and ratcliet working on the shaft revolving a
wheel which holds the valve open until the
engine has made a given number of revolutions.
The locking gear in this compartment holds the
pendulum in its vertical position until after the
torpedo has entered the water and attained to
nearly its full speed. The object of this locking
gear is as follows: The torpedo enters the
water at a comparatively slow speed and at

once takes up an acceleration under the influence

of its own propelling power. This acceleration
causes the pendulum to lag behind and thus
give a down rudder, which would cause the
torpedo to make a deep dive and strike bottom.
The locking of the pendulum for the first 50
yards of its run overcomes this feature. The
after compartment and buoyancy chamber, E,
contains the engine shaft and propeller gearing.
The two propellers revolve in opposite direc-

tions and this arrangement counteracts a ten-
dency to change the course of the torpedo
which would result from the use of one pro-
peller. The after propeller is attached directly

to the shaft and the forward one to a sleeve

which revolves on the shaft by means of the
bevel gears shown at R. The exhaust from the

. K
Fig. 3.—Obry Guar,

engine is through the shaft. The propellers are
protected by horizontal and vertical blades, V,
which also form a support for the rudders.
On each side of the horizontal blade is a small
adjustable vane. These vanes can be set so as

to give the torpedo a tendency to steer to the
right or left and thus counteract any opposite
tendency due to eccentricity of form.

The torpedo as above outlined is a fairly

accurate and reliable weapon, and when the
mechanism is in satisfactory adjustment it will

come within 35 feet of the point at which it is

aimed 800 yards distant, and will maintain
its immersion beneath the surface within less

than two feet from the depth at which it is set

to run. In actual service, however, it is difli-

cult to maintain this complicated mechanism
in such a state of adjustment that this degree
of accuracy can always be attained. There has
recently been introduced an ingenious steering

device which goes far to overcome the eccen-

tricities of the mechanism and render the tor-
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pedo a weapon of precision. This is known
as the

Obry Gear, or Gyroscope.— In the vertical

tail blades of the torpedo are placed two rud-

ders, O'O', capable of steering the torpedo to

the right or left. These rudders are operated
through the rod K by a small engine, K', which
is part of a frame K" holding a gyroscopic

wheel. The gyroscopic wheel operates the con-

trol valve of the small steering engine which
moves the rudders to the right or left, thus
steering the torpedo. This wheel and its oper-

ating mechanism are shown in Fig. 3. It is

mounted in the two gimbal rings, P, Q. As the
torpedo leaves the tube a spring is released and
the toothed sector T', working in similar teeth

on the axis of the wheel, spins it up to a high
number of revolutions. Gyroscopic properties

retain the wheel with the gimbal rings in a fixed

plane. The small steering engine, K', is con-
trolled by a circular valve to which is attached
a lever S. A projecting pin on tlie ring Q of the
gjToscope fits in the forked end of tliis lever.

If, therefore, the torpedo turns to the right

or left while the wheel and ring remain in the
original plane of revolution, the valve will be
turned to the right or left. This will throw
the rudder over until the torpedo is brought
back parallel to its original line of fire.

The Siiperlwalcr.— The air in the torpedo
flask after compression by cooling loses much of
the power originally stored up in it. Successful
attempts have been made to again heat this air

by igniting alcohol in the flask at the instant the
torpedo is discharged. The burning of the alco-

hol during the run of the torpedo, through
heating and expanding the air, adds about 50
per cent more power and increases the speed or
distance run accordingly. See Torpedo Bo.\ts.

F. F. Fletcher,
Commander United Slates Navy.

Torquay, tor-ke', England, a fashionable
watering place in Devonshire, situated on the
south coast, 26 miles northeast of Plymouth.
It is built on a series of terraces rising from the

beach, and is a much frequented bathing and
winter resort. It consists largely of villas and
gardens, and has a fine promenade, public parks,
libraries, a museum, electric light, and an ex-
cellent water supply and drainage system. There
are manufactures of terra-cotta ware, and trade

in coal and marble. Pop. (1901) 33,625.

Torque, an ornament of twisted gold or
other metal, worn as a collar or a necklace
by the ancient peoples of Asia and northern
Europe. It consisted of a circle of stiff gold,

twisted at all but the ends, which remained
straight, or which in some cases were looped
back, so as to overlap. Such collars were con-
sidered a characteristic ornament of the ancient

Gauls, and are said to have been so abundant
that about 223 B.C. Flaminius Ncpos erected to

Jupiter a golden trophy made from torques of
conquered Gauls. The Tortiuati, a family of
Manlian Gens, attribute their name to their an-
cestor T. Manlius. who having slain a giant Gaul
in single combat lifted from the neck of the dead
body an enormous gold torque, which he ever
afterward wore upon his own.

Torquemada, Juan de, hoo-an' da tor-ka-
ma'th.'l (Latinized form TrRRECRKMAT.v), Span-
ish theologian and cardinal: h. \\-iIladoIid 1388;
d. Rome 26 Sept. 1468. He entered the Domini-

can order in 1403, and was graduated at the

University of Paris in 1424. After serving as

prior at V^alladolid and Toledo he was appointed
by Eugenius IV. master of the sacred palace in

1431. In 1439 he became a cardinal-priest, later

exchanged his title for the cardinal-bishopric of

Albano, and still later (1464) for that of Sabina.

He gave liberally of labor and money to char-

ities and church-building, and won fame as a
theological writer and controversialist. He was
an influential member of the councils of Con-
stance, Basel, and Florence, at the last-named
of which he drew up the proposals for union be-

tween the Greek and Latin churches. Among
his works may be mentioned 'Meditationes'

(1467); Quaestiones Spiritualis Convivii Deli-

cias prseferentes super Evangeliis* (1477) ; and
•Commentarii in Decretum Gratiani' (1510).
Consult: Lederer, *Der spanische Cardinal

Johannes von Torquemada' (1879).

Torquemada, Tomas de, Spanish monk,
first Grand Inquisitor of Spain : b. Valladolid

1420; d. Avila 16 Sept. I4<,S. He entered the

Dominican order, was for 22 years prior of the

monastery at Segovia, and in October 1483 was
made by Sixtus IV. inquisitor-general for Cas-
tile and Leon. The Inquisition (q.v.) had been
established in 1480 at Seville, but Torquemada
was the first to give it its organization. He
founded four tribunals at Seville, Cordova. Jaen,

and Villa Real. His name has become unjustly

notorious as a cruel and barbarous inquisitor,

though in truth he administered his office with
no greater severity than was customary in his

age in all the countries of Christendom, through-
out which judicial torture was the common
practice. Consult standard works on the history

of Spain and of the Inquisition; also Molenes,
'Document Inedits. Torquemada et I'lnquisition'

(1897).

Torre del Greco, tor're del gra'ko, Italy,
on the Bay of Xaplcs, seven miles southeast of
Naples, at the foot of Vesuvius. The town has
been demolished by earthquake at various
epochs, and in 1857 by a similar disaster was
greatly changed^ and damaged. It is much fre-

quented by foreigners as well as Italians on ac-
count of its sea-bathing. There are important
coral and other fisheries. Pop. (1901) 33,299.

Tor'rence, Frederic Ridgely, American
poet: b. Xenia, Ohio. 27 Nov. 1875. He was
educated at Miami (Ohio) and Princeton Lhii-
versities, was librarian in the Astor Library
1897-1901, and since 1901 at the Lenox Library,
New York. He has published <The House of a
Hundred Lights' (1900); 'El Dorado: a
Tragedy* (1903).

Torrens, tor'enz, William Erskine, Ameri-
can promoter: b. New York 15 July 1870. After
making a special study in the mills of New
England and Philadelphia of manufacturing
methods and finance, he became in 1896 foreign
commissioner for the National Association of
Manufacturers of the United States, and was
thus engaged until 1899. During this time he
secured concessions from Brazil, \'enezuela, Ar-
gentina, Cape Colony, China, and Japan for es-

tablishing sample warehouses for the exhibition
of American manufactured goods. He has writ-

ten : 'Commercial Traveling in South .^merica'

(1897) ; 'Commercial Traveling in South Africa'

(1898); 'Commercial Traveling in the East'

(1899).
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Torrens, Lake, South Australia a large

shallow salt lake, 125 miles ^o^S^]]^;?^
'^

ff^

wide, about 90 miles north o*^ Spencr s O^iH.

In the dry reason it is reduced to a salt marsn.

Torrens Land System, a system of title-

registration devised by Sir Robert Torrens, and

first successfully used m Australia. Its object

U to make the transfer of landed property as

"inipleTitlas safe as that of any other property

and to do away with the necessity of repeatea

ile examinations. The system. >s operated

1 rough a bureau of registration, m charge of a

recri^trar and becomes effective on the mst

a°ns\er of any property after the estab ishmen

nf the svstem. all land transactions being reg

rstered ^1^ office. A t.tle may be registered

a"! nhsolute or as possessory. Betore regisiry uic

tYtlfis° fully inve'stigated bx the -gi^.trar wto

rprplvps from the owner all the docuinenuiy

e'ide^ces ofTitle, descriptions of boundanes, et

When the registrar is satisfied that the "tie is

pe feet, he fifes away all these o d Papers and

fsTues o the holder a certificate of ovynership a

duplfcate of which is filed in the registrar s of-

fie' Such certificates bear on their faces not ce

of all incumbrances on the property. If the

estate is vested in fee simple the .title |s known

as "absolute* and the certificate is stated to be

an absolute certificate. Should it appear that an

absolute title to any land can be held only for a

hmked period or subject to reversions then the

registrar will except from the effect .of registra-

[io° any estate right or interest arising before

the specified date or under the. conditions named

aU of which will be entered in .the register and

noted on the certificate, which is stated to be a

"q nlified« certificate. In the case of a "posses-

sory- title the applicant is registered as becom-

ing-owner on g ving such evidence .of title as

mavTe prescribed, and the registration of any

Te'Ionas^first owner with a possessory title only

'wi no interfere with the enforcemen of any

estate right or interest adverse to. the title that

may then exist or which may arise at a later

dlte \nd this fact is noted on the "possessory*

ce tificate is ued to the owner. This examina-

tion and registration of title does not have to be

repeated affer a certificate has once been issued

the transfer of the certificate with accompanying

entry of that fact in the registrar's offi« ^om-

pktes he transaction. By .this method the

?ansfer of a land title certificate becomes as

s mple and as inexpensive as the transfer of a

certificate of stock or of a bank share and he

holder of the title is absolutely free from the

sinl danger of land title transfers, such as

flaw in the tilk. the neglect of obscure future

condit ons etc. Should any person suffer loss

hrough misdescription, omission or a.ny other

errorin the certificate issued by the registrar, he

"Tndemnified from an insurance fund crea ed

for tha^^purpose. This fund is provided by the

mnosition of a tax of one four h of one per

c«U on 1 e value of the land at the time of the

firs certificate of title being granted, m addit on

Vo the registration fees. The .registrar is the

udge in all cases as to the liability of the fund

o s^iKrcompensation. The fees for regis ration

under the Torrens system are very small, usu-
"
ly be ng $24.00 in case of the first registration

and. $Too upon the issue of every subsequent

The Torrens system is in use in Australia,

Tasmania, New Zealand, .British Columbia On-

tario, many parts of cont.nenta Europe and n

Maskdnisetrs, Illinois and .M'""«ota 'n t^re

United States. Since the original Torrens Act

gave a judicial and discretionary power to the

fegfstrar not in conformity with the spirit of

American institutions, this. portion of the law

has been slightly changed m order to adapt it

to the requirements of the latter country.

Torres (tor'res) Strait, the narrow chan-

nel which separates Australia and Papua From

Cape York on the northern coast of Austraha to

New Guinea it measures about 80 mi es. Navi-

gation is unsafe owing to the shoals, islands ai^d

feofs within its waters. It was discovered in

1606 by a Spanish navigator from Peru.

Torres Vedras, tor'res va'dras, Portugal, a

town in the district of Lisbon, situated on the

railroad, 20 miles north of Lisbon. It is noted for

its extensive lines of fortifications, 28 miles long,

and reaching to the Tagus River. They were

begun in 18I9, and behind them Wellington in

iSTo checked the French advance toward Lisbon.

Pop. (1900) 6,891.

Torrey, tor'i, Bradford, American natural-

ist and author: b. Weymouth Mass 9 Oct 1843.

He was educated in the public schools, taught

two years, entered business m Boston, and from

1886 has been a member of the editorial statf ot

the < Youth's Companion.' . He has been well

ranked as a field ornithologist, and writes enter-

tainingly of his observations. Hi.s essays have

been collected into the following volumes

:

<BMs °n the Bush> (1885) ; 'The Foot-Path

Way' O892) ; 'A Florida Sketch-Book'

OSodV 'Spring Notes from Tennessee' ;
'A

World 'of Green Hills' (1898);. <Every-Day

Birds> (1900); and 'Footing It in Franconia'

(1900). . .

Torrey, Charles Turner, American anti-

slavery reformer: b Scituate, Mass 21 Nov

i8n; d. Baltimore, Md., 9 May 1846. He was

graduated at Yale in 1830, entered the Congrega-

^onal ministry, and held pastorates at Prmceton,

NT., and Salem, Mass. Having removed to

Marv and to promote the cause of anti-slavery,

he became an^ctive agent of the Underground

Railroad (q.v.), and was arrested and impris-

oned in 1843 for his report of a slaveholders

convemion held in Baltimore The following

year he was again arrested, and being convicted

of aiding in the escape of runaway slaves, he

was sentenced to a long term in t^^e penitentiary

The harsh treatment he received while under

going hs sentence brought on. consumption

from which he died, and his remains were taken

to Boston where he was honored by a .pubhe

funeral hI was regarded as a , martyr in .tli^

cause of abolition, and "Torrey's blood crieth

out" became an anti-slavery watchword. He

wrote <A Memoir of William R. Saxton (1838)

rnd while in prison produced a volume of

sketches of Massachusetts life 'Stone or the

PiS's Faith Revived' (1846)- Consult

LofejoV! 'Memoir of the Martyr Torrey'

(1847)- . , XT

Torrev Tohn, American botanist: b. New-

York 1 5 Aug. "96 ; d. there lO March 187.3. He

rece ved his first instruction in botany, mineral-

^c^Wml chemistry from Amos Eaton, and was

g^dua ed at tTie New York College of Physicians

and Surgeons in 1818. His leisure from medical
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practice he devoted to scientific pursuits, particu-

larly to botany, and in 1824 he abandoned medi-
cine and became professor of chemistry, mineral-
ogy, and geology at West Point. From 1827 to

185s he was professor of chemistry and botany
at the College of Physicians and Surgeons, serv-

ing simultaneously terms as professor of chem-
istry at Princeton, 1S30-54, and of chemistry,
mineralogy, and botany at the University of the
City of New York, 1832-3. From 1853 until his

death he was chief assayer in the United States
Assay Office, New York. He participated in the

councils of Columbia College as trustee, and in

i860 presented to that institution his extensive
herbarium and botanical library. In his special

field of scientific research his publications were
numerous. One of his earliest was a 'Catalogue
of Plants Growing Spontaneously Within Thirty
Miles of the City of New York* (l8ig), which
he prepared for the New York Lyceum of Nat-
ural History, of which he was a founder and
for many years president. This body has since
developed into the New York Academy of
Science. In 1824 he began the publication of
<A Flora of the Northern and Middle States,

>

but he did not carry the work far owing to the
fact that the Jussieu system of classification was
coming generally to supplant that of Linnxus,
upon which the work was planned. In 1843, as
botanist of the Geological Survey of New York,
he published an elaborate work on the flora of
that State. Meantime he had issued in connec-
tion with Asa Gray (q.v.), parts of a work on
*The Flora of North America' ; but this

was also discontinued after the completion of
the order Composita. Another work in associa-
tion with Gray, also uncompleted, was a report
on the botanical collections made by the Wilkes
exploring expeditions. From 1845 onward he
published memoirs and reports on the botanical
specimens brought back by expeditions to various
parts of the West and South by Capt. John C.
Fremont and others, among them being reports
on the botany of the expeditions for ascertaining
the most practicable route for a Pacific railroad
and making the Mexican boundary survey. He
was president of the American Association for
the Advancement of Science in 1855, and was
named by Congress in 1863 one of the original
members of the National Academy of Sciences.

Torrey, Joseph, American clergyman: b.
Rowley, Mass., 2 Feb. 1797 ; d. Burlington, Vt.,

26 Nov. 1867. He was graduated at Dartmouth
in 1816 and at Andover Theological Seminary
in i8ig. He was for a time pastor of a Con-
gregational church at Royalton. Vt., but in 1827
became professor of Greek and Latin at the Uni-
versity of Vermont. In 1842 he took the chair
of philosophy there, and in 1862-6 was president
of the institution. He translated Neander's
'General History of the Christian Religion and
Church' (1854), and edited 'Remains of Pres-
ident James Marsh' (1843) and 'Select Sermons
of President Worthington Smith' (t86i). A
volume of his lectures, 'A Theory of Fine Art,'
appeared posthumously (1874).

Torrey Botanical Club, a botanical society
in New York which is the most important
organization^ of

_ its kind in America, and
one of the six scientific societies affiliated in the
Scientific Alliance. The club was an outgrowth
of a former club, chartered in 1871, although
the first 'Bulletin' was published a year before.

This earlier organization arose from previous
informal meetings of a group of botanical col-
lectors, who gathered as early as 1858, for field-

work on the local fiora. This band met in the
herbarium of Columbia College, "drawn there
by the genial welcome and wide botanical know-
ledge of its presiding spirit, Dr. [John] Torrey,"
and was the nucleus of the present club, finally

organized under its present name, complimentary
to Dr. Torrey, in 1873. Dr. Torrey was the first

president, but unfortunately, died almost rnimedi-
ately.

The Torrey Club is the centre of botanical
interest in New York, and the neighborhood,
and is especially valuable for its weekly ex-
cursions that may be joined by any botanist,
and which take parties out to good botanizing
localities under intelligent guidance. Many local
floras have been compiled by members of the
club, one of the most important of which is that
of Dr. Britton and others, 'The Preliminary Cat-
alogue of Anthophyta and Pteridophyta growing
within_ 100 miles of New York.' The valuable
herbarium of the club includes the material for
this list, and specimens of the flora, within the
same area. It is now deposited at the New York
Botanical Garden, which was originated and
developed by members of this society. The club
issues three regular publications, namely: 'Bulle-
tin,' a very scientific and widely known jour-
nal; 'Torreya,' of more popular scope; and
'Memoirs,* which include many valuable mono-
graphs. The membership of the club in 1903
was 342, with 196 active members.

Torricelli, tor-re-chel'le, Evangelista, Ital-
ian mathematician and scientist : b. Faenza, Italy,

1608; d. Florence October 1647. He early de-
voted himself to mathematical studies, and hav-
ing read Galileo's 'Dialogues,' composed a
treatise concerning motion according to his prin-
ciples. Galileo having seen this conceived a high
opinion of the author, and engaged him as his
amanuensis. He accordingly went to Florence
in October 1641, but Galileo dying three months
after, Torricelli was about to return to Rome,
when the grand duke of Tuscany, Ferdinand II.,

engaged him to continue at Florence, giving him
the title of ducal mathematician and the promise
of a professorship in the university on the first

vacancy. Torricelli's name is important in the
history of science as the discoverer of the natural
law according to which fluids rise in an ex-
hausted tube from an open vessel exposed to the
pressure of the atmosphere, namely, that the
weight of the fluid which rises in the tube is

equal to the weight of an equal surface of atmo-
spheric air of the height of the atmosphere. See
Barometer.

Torricellian Experiment, The, so called
because made by the Italian phvsicist, Evan-
gelista Torricelli (q.v.), who discovered the
principle upon which barometers are made. Tor-
ricelli was led to investigate Galileo's theories
of the law that "nature abhors a vacuum." He
filled a glass tube, closed at one end, with mer-
cury, and placing his finger over the open end
inverted the tube. He now placed the tube
vertically in a small trough containing mercury
and removed his thumb from the open end, after
it was uncler the surface of the mercury. The
mercury in the tube dropped until it stood at a
height of about 30 inches. Here it rested, with a
vacuum in the top of the tube, under the closed
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end. Torricelli concluded that the column of

mercury in the tube was sustained by the pres-

sure of the atmosphere on the larger surface of

the mercury in the trough and that the height

of the cohunn was in inverse ratio to its specific

gravity. Other experiments confirmed this

theory and led to the invention of the barometer

(q.v.).

Torrigiano, Pietro, pe-a'tro tor-re-ja'no,

ItaHan sculptor: b. 1470; d. Spain 1522. He
went to England in 1509 to erect tlie tomb of

Henry VH. and his queen, still in Westminster
Abbey. The works which he executed for Eng-
lish cluirches were destroyed by the Puritans.

Torrington, tor'Ing-ton, Conn., borough in

Litchfield County; on the Naugatuck River, and
on the New York, New Haven & Hartford rail-

road ; about 23 miles west of Hartford and 18

miles north of Waterbury. Settlements were
made in the vicinity in the early part of the l8th

century, and in 1740 Torrington was incorpo-

rated. In 1887 it was chartered as a borough.

It is the birthplace of John Brown (q.v.). The
borough has a number of manufacturing estab-

lishments; chief among- which are bicycle and
machine shops, plating-works, brass-works,

woolen mills, and novelty works. It also manu-
factures needles, hardware, and tobacco products.

The number of manufacturing establishments,

in igoo (government census), was 108; the

amount of capital invested in manufactories,

$6,544,511; the number of employees, 3,522; the

average annual wages, $1,704,291 ; the cost of the

material used in one year, $6,687,684; and
the annual value of the products, $10,017,121.

The principal public buildings are the churches,

schools, and the Y. M. C. A. building. The edu-

cational institutions are a high school, public

and parish schools, several private schools, and

a public library. There are two banks. The
borough is the commercial and industrial centre

of the town of Torrington, which contains 12,453

inhabitants. Pop. of the borough (1890) 4.283;

(1900) 8,36a.

Torsion Balance, an instrument in which
small forces are measured by noting the torsion

that they can produce in a fine wire, or a del-

icate fibre of some other material. The inven-

tion of the instrument is usually ascribed to

Coulomb (1736-1806), who employed it in his

extensive researches on electricity. Cavendish

also made use of it for the purpose of determin-

ing the mass of the earth ; his experiment con-

sisting in determining the attractive power of a

pair of leaden splieres, and comparing this with

the attractive power of the earth itself. In its

conventional form, the torsion balance consists

of a light horizontal arm, suspended at the cen-

tre by the fibre whose torsion is to measure the

force that is applied to the arm. Quartz is now
used very generally for the suspending fibre, its

employment having been suggested by C. y.
Boys, who showed how to prepare fibres of this

material, which are very strong and elastic.

Boys dipped an arrow into melted quartz, and
then shot the arrow from a bow ; tlie quartz

being thereby drawn out into a fibre of exceed-

ing fineness. The upper end of the torsion fibre

is attaclied to a graduated head, by whose rota-

tion the fibre can be twisted through a known
angle. In applying the torsion balance to the

measurement of electrical repulsions, the hori-

zontal arm, f, is provided at one end with a light

ball, g, which can be charged to a definite

electrical potential, and the torsion head is

turned so that this ball is brought to a known
distance from a similar fixed ball, g'. which can
also be charged. The reading of the graduated
head being oliscrved when the fibre is free from
torsion and the balls, g g', are at a known
distance from each other, the balls are charged.
They at once separate, owing to the repulsive
action exerted between two electrical charges of
the same sign. The graduated head is then
turned so as to produce a torsion on the sus-
pending fibre, tending to restore the balls to

their original position. The twisting of the head
is continued until the relation of tlie balls is the

same as at first ; and when this state is estab-

lished, it is evident that the torsion of the fibre

is exactly balanced by the repulsion of the

charges. In order to deduce the electrical repul-

sion in definite measure, it is only necessary to

determine, by a separate experiment, what force

is required to twist the suspending fibre through

Torsion Balance.

one entire turn ; and a simple proportion then

gives the repulsive force desired. The applica-

tion of the torsion balance to experimental work
of other kinds will be readily understood from
the foregoing description of its application to

the measurement of electrical repulsions ; for the

principles involved are the same in all cases, the

force that is to be measured being determined by
noting the torsion required to neutralize it, in a

filire whose torsional constant has been deter-

mined by direct comparison witli a known force.

The fact that the torsional moment of a homo-
geneous twisted fibre is proportional to the angle

through winch tlie fibre is twisted was estab-

lished experimentally by Coulomb. In actual

service, the torsion balance is surrounded by a

case of metal or glass, the air in which is kept

dry by a dish containing calcium chloride, or

phosphorus pentoxid, or pumice stone wetted

with concentrated sulphuric acid, or some other

powerful and non-vnlatile drying agent.

The name "torsion balance" has also been
applied to a form of commercial balance, m
which the pans that contain the weights and the

objects to be weighed are supported, not upon
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knife edges, but upon the middle points of nar-

row, tliin, horizontal ribbons of stretched steel,

in such a manner that when the balance de-

scends at cither end, the steel ribbons are ex-

posed to a torsional moment which tends to re-

store the balance to the normal position of equi-

librium. A. D. RisTEEN, Ph.D.,
Editorial Staff, 'Encyclopedia Americana.''

Torsional Rigidity, that species of rigidity

by which a cylindrical bar of any material re-

sists the action of a force (or "couple") which
tends to twist the bar in such a manner as to

convert its originally straight, longitudinal ele-

ments (or fibres) into a helical form. The tor-

sional rigidities of a pair of cylindrical bars of
identical dimensions but composed of different

substances may be compared by comparing the
twisting moments that are necessary in order to

twist both of them through the same small
angle. If one end of such a cylindrical bar is

held fixed, while the other end is twisted by a
lever applied to it after the manner of a wrench,
the angle, x, through which the bar will be

CLPR
twisted, is given the formula .r= ;

D'
I- being the length of the bar that is twisted,
D being its diameter, and C being a constant
peculiar to the material of which the bar is

composed; while P and R are respectively the
twisting force, and the length of the lever to the
end of which tliis force is applied. The mini-
mum diameter tliat a shaft should have, in order
to transmit a given horse-power safely, may
be calculated by the following formula

:

D =F f^WR, where D is the diameter of the

shaft in inches, H is the number of horse-power
to be transmitted, R is the number of revolutions

of the shaft per minute, and F is a numerical
factor peculiar to each kind of material. For
wrought iron, F may be taken as about 4. and
for steel it may be taken as 3.8. Consult, Kent,
'Mechanical Engineer's Pocket Book* : Rankine,
'Applied Mechanics.*

Torsk, a Scandinavian species of cod. See
CusK.

Tor'so, an art term applied to the trunk
of a statue of which the head and limbs are

wanting, or to the trunk of a statue considered
independently of the head and extremities.

Many examples of ancient sculpture recovered in

the last five centuries have been incomplete in

this manner. The most famous is the Torso
Belvedere, a torso of a statue of Hercules, seated.

It derives its name from the Belvedere, at Rome,
in the Vatican Palace where it is preserved, and
is attributed to the school of Lysippus, being be-

lieved by some authorities to be the work of

that master, although a Greek inscription

ascribes it to the artist Apollonius. It is con-

sidered by connoisseurs one of the finest works
of art remaining from antiquity.

Torstensson, tor'sten-son, Lennart, Swed-
ish general: b. Torstcna, 17 .'\ug. 1603; d. Stock-
holm 7 April 1657. At 14 he became a page at

the court of Gustavus Adolphus, and in 1630

riccompanied him to Germany as captain of the

iiodyguard. He was commander of artillery at

the battle of the Lech, 5 April 1632, was taken

prisoner before Nuremberg in August and con-

fined for six months in a subterranean dungeon
in Ingolstadt. In 1641 he was appointed com-

mander-in-chief of the Swedish army in Ger-
many. He defeated the .\rchduke Leopold and
Piccolomini at Breitenfeld, 2 Nov. 1642, threat-

ened Prague and relieved Olmiitz in 1643, and
after the declaration of war by Denmark in ue-
ccmber he advanced into that country and in

six weeks had conquered the whole peninsula

with the exception of the fortresses Rendsburg
and Gliickstadt. He defeated the .\ustrian gen-

eral, Gallas, at Jiiterbok. 4 Nov. 1644, and Katz-

feld at Jankau 6 March 1645, pushed through

Moravia to the Danube and destroyed the forti-

fications on Wolfsbriicke before Vienna. His
siege of Briinn was unsuccessful owing to the

stubborn defense and a pestilence among his

troops, and after withdrawing into Bohemia, in

1646, he was compelled by illness to resign his

command. He was made Count of Ortaba and
governor-general of West Gothland by Queen
Christina in 1647.

Tort is a legal term indicating an injury

or wrong ; a tort may be committed with force,

as trespass which may be an injury to the per-

son, such as assault or false imprisonment or

to property in possession, or a tort may be com-
mitted without force, such as an injury to_ one's

character or affecting one's personal liberty.

One may be liable in damages for a tort, but

same is distinguished from a similar right grow-

ing out of a contractural relation ; a tort is also

to be distinguished from a crime.

Torticol'lis, twisted neck, an affection in

which, while the head is bent usually toward one
of the shoulders, the twisting of the neck turns

the chin to the opposite side. In this condition,

known in various forms as stiff-neck or wryneck,
lateral movement of the bead often causes great

pain, especially when the affection is due to

rheumatism (q.v.). This attacks the muscles
lying on the side of the neck, especially the

sternomastoid. In the great majority of cases

only one side of the neck is affected, the head
being drawn more or less obliquely toward that

side; but occasionally, in a form more strictly to

be regarded as stiff-neck, botli sides are equally

attacked, in which case the bead is kept stiffly

erect and looking straight forward. As long as

the head is allowed to remain at rest there is

merely a feeling of discomfort; but every move-
ment is apt to be extremely painful. This affec-

tion is usually caused either by exposure of the

part affected to a current of cold air, or by wear-
ing wet or damp clothes round the neck, but may
also arise from spasm or strain of the muscles
of the neck, causing a crick. It is usually tem-
porary, but in some cases muscular contraction

renders it permanent.

Tortoise. See Box-turtle; L.\nd-tortoise;

Terr.m'i.n ; Turtles.

Tortoise Plant, a lofty climber of southern
Africa, resembling a yam, and belonging to the

same family. It has slender twining stems,

alternate, nettcd-veined leaves, small dioecious

bell-shaped yellowish flowers in axillary racemes,

and triple-winged capsules. It is, however, char-

acterized by its globular rootstock, sometimes
four feet in diameter, and growing above the

ground. This enorinous tuberous structure is

woody or succulent, and is covered with a soft

corky bark, which, cracking by exposure, be-

comes tessellated with angular protuberant plates

suggestive of those of the tortoise. When young
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it h:is also suggested the name of elcphant's-toot,

and its utilization as a food by the natives has

given rise to the title Hottentot's-bread.

Tortoise-shell, the material of the large

epidermal scales of the hawksbill sea-turtle

{Clielone imbricata). Thirteen of these plates

cover the carapace, and instead of being joined

together by their edges so as to make apparently

one piece, are thinned off at their posterior mar-
gins, and overlap each other like the tiles of

a roof. They vary in size according to the part

of the shield they occupy. The larger are some-

times from a foot to i8 inches long, by 6 inches

broad ; the thickness rarely exceeds the eighth

of an inch. The beautiful mottled color and
semi-transparent characters of this material are

well known. A remarkable quality is possessed

by tortoise-shell which very greatly increases its

usefulness for the ornamental purposes to which

it is generally applied, that is, the property of

being easily softened by a heat equal to boiling

water, and of retaining any form when cold

which has been given to it when heated. Pieces

can also be welded together by the pressure of

hot irons properly applied. The chief use of

tortoise-shell is in making combs for the hair;

but it is also used for inlaying ornamental fur-

niture and various other fancy objects. By the

French cabinet-maker Boule (see Buhl-work)
it was used most effectively in combination with

brass as a veneer for rich furniture, and all boule

or "buhl" work consists of such a veneering com-

bination. In India, China, and Japan many
articles are made of it, showing great skill and
taste.

Tortoise-shell Butterfly, a butterfly of the

genus Vanessa, as the Camberwell beauty (q.v.),

in reference to the reddish-brown, black and
white coloration.

Tortola, tor-to'la, one of the Virgin Is-

lands, West Indies, belonging to Great Britain,

lying northeast of the island of Saint John, from
which it is separated by a narrow channel ; area,

24 square miles. It is hilly and rugged, the

highest elevation being 1,600 feet. Only a small

part of the land is cultivated, sugar and cotton

are raised, and sugar, molasses and rum exported.

The island is the most important of the British

islands of the Virgin group and contains the

chief town, Roadtown.

Tortosa, tor-to'sa, Spain, a city in Cata-

lonia, 48 miles southwest of Tarragona, on the

Ebro River. Its ports are El Fangar and Los
Alfaques at the mouth of the river. It occupies

an acclivity rising from the left bank, and is

fortified, part of the walls being of great an-

tiquity. There are several small squares, and
the streets are narrow and crooked, some of them
very steep. The houses are built of solid

masonry, there is a cathedral and other churches

and a monastery, manufactures of soap, paper,

hats, leather, porcelain, faience, and some trade.

In the vicinity are fragments of Roman ruins,

also marble aiid alabaster quarries. Pop. (1897)

23,302.

Tortric'idae, a family of moths. See
Leaf-roi.ler ; Moth.

Tortugas, tor-too'gaz. See Dry Tortucas.

Torture, as a means of judicial punishment,
descended to the coimtrics of modern Europe
iVom the Greeks, since it appears not to have
been practised by the Hindus, the Hebrews, or

the Egyptians. Torture was judicially inflicteO

either to extort confession, purge sin, or aggra-

vate punishment. As practised by the Greeks, it

was not applicable to a freedman, e.xcept in cer-

tain cases, but was commonly applied to slaves.

Indeed the word of a slave could not be admitted

as testimony, except under torture, and either

party to a controversy could demand the torture

of his opponent's slaves. The principal modes of

torture with the Greeks were the wheel, the rack,

the sharp comb, the burning tiles, the vault (into

which the victim was bent double), and the in-

jection of vinegar into the nostrils. From the

Greeks the Romans got their system of torture

and from the Roman laws it was engrafted in

the judicial systems of all the modern countries

of Europe. The Romans, like the Greeks, ex-

empted freedmen from the horrors of torture,

and under the republic this exemption was never

violated. But under the emperors the torture of

a freedman was not an infrequent occurrence.

The Romans chiefly employed the rack, the

scourge, hooks for tearing the flesh, and fire in

its various uses. Roman contact with barbarian

races gave the practice to the latter, but with

one exception it made slow headway in replacing

the older and more superstitious custom of the

ordeal. That exception is in the case of the

Visigoths who established a system of torture

that remained uninterrupted from the time of

their settlement in Spain to modern times, and
which furnished a model upon which most of the

other European systems were based. Legalized

torture became common in France during the

first part of the 13th century and in Germany
a century later. English lawyers assert that it

was never legalized in Great Britain, but cer-

tain it is that it was commonly practised, and,

if not directly enjoined was at least sanctioned

by the laws of that realm. All Europe came
under the system during the 15th century, in

consequence of the systematization of the In-

quisition (q.v.), and the growth of that institu-

tion in power and importance, and with the ex-

ceptions of Great Britain and Sweden, torture

formed a recognized department of the jurisdic-

tion of European nations until the end of the

l8th century. During the time of the Inquisition

torture was applied by the civil, not by the ec-

clesiastical, court, and the ecclesiastics present

at the question were there simply as witnesses

of the confession and not as agents, as popular

fancy has pictured them. A confession extorted

by torture v.'as of no avail to the prosecution

before an ecclesiastical tribunal, unless it was
voluntarily confirmed three days afterward.

From the 13th century on, the use of torture in-

creased, until its extreme cruelty and the horror

of its practice led to a revulsion of feeling and
to its general abandonment in the latter half of

the iSth century. In some countries, however,

it continued to be officially recognized and
sporadically employed until the early part of the

19th century. It was abolished in Saxony in

1783, in Russia in 1801, in Wiirtemberg and Ba-
varia 1806-7, in France in 1789 (although it was
employed in 1814), in Hanover in 1819, and in

Baden in 1831. Consult H. C. Lea's 'Supersti-

tion and Force* (1870); R. L. Pearsall's 'The
Kiss of the Virgin,' etc. (1838) ; M. J. Sassen's

'Disputatio de abusu et usu torturpe' (1697);
Parsons, 'Studies in Church History,' Vol. II.

Art. Inquisition (1895).

Toru Dutt, to'roo doot. See Dutt, Toru.
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Tory, the name of a political party, used
in Great Britain and other Anglo-Saxon coun-
tries, is said to have originally been applied to

the Roman Catholic outlaws who lived in the

bogs of Ireland during the reign of Charles II.

The name became identified with the opponents
of the bill excluding the Duke of York from the

English succession (1679), and was thus in-

tended to imply Roman Catholic sympathies on
the part of the duke's adherents. It was trans-

ferred to the court party in English politics, their

opponents being classed as Whigs. Since the

clergy of the Oiurch of England taught the

doctrines of passive obedience and the divine

right of kings, they also were known under the

name of Tories. In modern English politics the

successors of the Tory party are known as Con-
servatives, but the old term is not infrequently

heard in Parliamentary debate. Political parties

in British colonies at times followed closely the

divisions and names in England, so that in Aus-
tralia and New Zealand the conservative ele-

ments in the representative assemblies were
known as Tories. In the American colonies the

name was given to the adherents to the policy of

the mother country, and during the Revolution-
ary War was applied to all persons suspected of

British sympathies.

Tosti, Francesco Paolo, friin-ches'ko pa-
o'lo tos'te, Italian composer: b. Ortona di

Mare 7 April 1827. He was a pupil anl later

teacher at the Conservatorio Reale, Naples, and
in 1869 appeared as a concert singer at Rome.
Shortly afterward he became vocal instructor at

the court; removed to London in 1875; and in

1880 was appointed instructor to the roj'al family.

He produced 'The Grand Duke* (opera, 1888) ;

'La prima donna* (opera, 1889) ; and many
English and Italian songs. His <Good-bye' ;

'For Ever and For Ever* ; 'That Day* ; etc.,

have been widely popular.

Tos'tig (Tosti, Tostinus), West-Saxon
warrior: d. 1066. In 1055 he was made earl of
Northumbria, Northamptonshire, and Hunting-
donshire, by Edward the Confessor. A stern

ruler, he repressed feud and disorder by the

exercise of a merciless justice (fatriain purgando
talium cruciatu vcl necc), with no distinction

of rank. In 106.^ he joined his brother Harold
in the invasion of Wales, but in 1064, for treach-

erous murder, was outlawed, while Morcar was
chosen to the earldom (1065). He retired into

exile in Flanders, in 1066 committed various
depredations on the Isle of Wight, Lindescy,
and the east coast, and subsequently joined

Harold Hardrada, king of Norway, in an inva-

sion of England. They landed in Yorkshire,

but were entirely overthrown by Harold and his

household troops at Stamford Bridge. Tostig
figures in Tennyson's drama of 'Harold' (1877).
Consult Green, *The Conquest of England*
(1884).

Tota'ra, or Totarra, a tree (Podocarpus to-

tara), of New Zealand, of the yew family, ex-
celled only by the kauri for general utility, and
most abundant in the central part of North
Island. It is from 60 to 80 feet in height, and
has a fibrous brown bark, which is deeply fur-

rowed and was used by the natives for roofing
their huts. Its leaves are linear and of a greenish-
brown color. The wood is reddish-brown, clear
and straight in the grain, and does not warp or
twist. It is largely used for furniture, cabinet-

work, and house-building, but is particularly
valuable for bridges, wharves and marine piling,

as it is durable under the ground or water, and
resists the attacks of teredos for a long time.

The aborigines made canoes from the trunks of

these trees. See Podocarpus.

Totem, a word which appears to have
been applied originally to the animal or other
thing held sacred by certain Arnerican Indians as

the sign or symbol of the tribe, or of an individ-

ual Indian. The superstition is not confined
to American Indians, and has its counterpart in

the symbols of civilized nations. The American
eagle, the lion of Great Britain, the thistle of
Scotland, the rose of England, etc., and the arms
of noble families are illustrations. The prac-

tice can be traced, indeed, throughout all history,

among the greatest empires and the most savage
tribes.

The totem superstition varies in its features

in different countries. The members of the Emu
clan of an Australian tribe believe themselves
to be descended from the emu, and are regarded
as forming a kind of blood-group in virtue of

their common descent. No member is permitted
to marry within the clan, and all the members are

bound to support one another in times of neces-

sity. No Emu clansman will knowingly kill or
eat an emu. Among some savage peoples the
dead totem is elaborately mourned and carefully

buried. Besides clan totems there are sex to-

tems and individual totems. The totem having
an important bearing on a person's relations to
his fellows, it is shown conspicuously, being
often tattooed on the skin or otherwise. The
importance of totemism in relation to the social

and religious institutions of savage peoples was
first pointed out by J. F. M'Lennan in 1868, and
much fresh light has been shed on the subject bv
subsequent investigators, but no satisfactory
explanation of this curious system has yet been
advanced, Totemism exists also among many
African peoples, and numerous instances of it

are to be met with in Asia and Polynesia. See
Africa ; Australia ; Indians, American.

Totem Pole, a pole used among North
American Indians to exhibit the totem figures.

The totem pole is composed principally of three
half human, half animal figures, seated above
one another and holding erect a pole, on the
summit of which, for instance, is the totem. See
Totem.

Totonicapam, to-to-ne-ka-pam', Guate-
mala, the capital of the department of the same
name, situated 60 miles northwest of the city of
Guatemala. It manufactures cloth, pottery and
wooden implements. Pop., consisting almost en-
tirely of Indians, 25,000.

Totten, tot'en, Charles Adiel Lewis, Amer-
ican inventor and military instructor : b. New
London, Conn., 3 Feb. 1851. He was graduated
at West Point in 1873, and has been instructor
in military science and tactics at the Amherst
Agricultural College, at the Cathedral School,
Saint Paul, N. Y., and at Yale University. He
has patented improvements in high explosives,
in collimating sights, and in signal-.shells ; be-
sides a system of weights and measures and im-
provements in linear and other scales. He has
patented a war game which he described in a
publication entitled 'Strategos, the .\merican
War Game* (1880), and has also published 'Im-
portant Questions in Metrology' (1883). More
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recently he has engaged in biblical investigations,

and has issued 'Lost Israel Found in the Anglo-

Saxons' (1890) ; and 'Joshuas Long Day and

the Dial of Ahaz' (1891).

Totten, Joseph Gilbert, American military

eneinecr: b. New Haven, Conn., 23 Aug. I7b»;

d. Washington, D. C, 22 April i8b4. He was

graduated from West Point m 1805, was en-

gaged in a survey of Ohio and the western tern-

Tories, and in 1806 resigned from the army He

re-entered the army in 1808, was reappointed 2d

lieutenant of engineers and was in charge ot the

construction of Castle William and Fort Clinton

in New York harbor until 1812 He was chief

engineer in the army on the Niagara frontier

duHng the War of 1812, was brevetted lieuten-

ant-colonel in 1814, and after the war was en-

gaged in the construction of coast defenses unti

?8l8 when he was promoted lieutenant-colonel

and chief engineer in the ""^y- ^"^ shortly after-

ward became supervisor and inspector of he

United States Military Academy. At the out-

break of the Mexican War he was placed in

charge of the engineering operations and in rec-

ognition of his services in planning the siege of

Vera Cruz was brevetted brigadier-general m
i8d7 He then resumed his duties at Washing-

ton but was appointed one of the commissioners

for' arranging the terms, of "?''" a'"?"-
^^^

became brigadier-general m /^^S and n 1864

was brevetted major-general. He publisbed

'Essays on Hvdraulics and Other Cements*

(1842).

Tottenham, tot'en-am, England a town ot

Middlesex, forming a suburb of London, and sit-

uated north of the city limits. Among its most

interesting buildings are an old church ai d

Bruce Castle, an Elizabethan mansion formerly

owned by Robert Bruce. Pop. (1901) 102,519-

Tot'tenville, formerly an incorporated vil-

lage in Richmond County. N. \.; since 1898 m
New York city. See Staten Island.

Totuava. See Bluefish.

Toucan, too-kiin' or too'kan a family

(^Rhamplwstidcc) of coccygomorphous birds

somewhat resembling the hornbiUs, and distin-

guished by the great development of the bill,

which is curved superiorly and bears a prominent

keel and the cutting edges are frequently toothed.

The outer walls of the bill are extremely thin,

its interior is hollowed out into air-ce Is, and it

is thus rendered comparatively light. ine

tong e is slender, and barbed along the sides.

The toes are paired, two forward, two backward

and the tarsi scutellated, the -"S^ "'
^T^^^ ;°„^

and the tail long, with 10 quills. The toucans

are confined to tropical America where about 5

genera and 60 species occur. They are b ds of

brilliant and striking plumage, and the bi 1 ar^d

naked skin about the eyes partake of this

brightness of hue. Most of the species are gre-

garious, spending most of their time in hopping

actively about among the treetops and seldom

flying far. The times of their greatest activity

are the morning and evening, when the woods

are filled with their loud harsh cries. \\ hile

fruits arc their chief food, insects and the eggs

and young of birds are also eaten. They have

a characteristic manner of throwing back the

head and bolting their food. Wlien sleeping the

head and tail are turned toward each other and

rest on the back. All of the species, so far as

known, nest in holes in trees the birds some-

times excavating a suitable place in a decayed

stub. Only two white eggs are deposited.

The following are some examples of ttie

species, many of which are familiar m the col-

lections of zoological gardens. The toco toucan

(Rhamphastos toco) is black with a black and

orange bill, blue circumocular areas and white

throat and rump. It is nearly two feet long

and inhabits Argentina. A well-known rela ive

is the ariel (R. arid). The aragari ( Pt^'-^Slos-

sus aracaii) is green with the head and throat

black and the bill black and white. A rela ed

species {P. beauhaniaisi) is dark green with the

lower back crimson, the belly yellow and red,

and the bill black, orange and white. Both ot

these are found chiefly in the forests of the

Amazon Vallev. A well-known species is i>clcn-

idcra spcctahiUs, in which the sexes are unlike.

The hill toucan (Andigena baillom) of the low-

lands of Brazil, has the head, neck and lower

parts orange yellow. ,^ , „. , u- i.

Consult: Sclater, 'Catalogue Birds British

Museum,' XIX. (London 1891) ; Bates, 'Natu-

ralist on the River Amazon* (London 1863).

Toucey, tow'si, Isaac, American jurist: b.

Newtown, Conn., 5 Nov. 1796; d. Hartford,

Conn., 30 July 1869. He received a private clas-

sical education, was admitted to the bar m i8i»,

and established a law practice at Hartford He

was State's attorney for Hartford County in

1822-5, served in Congress in i835;9, and was

again State's attorney in 1842-4. He was gov-

enior of Connecticut in 1846-7, and m 1848-9 was

United States attorney-general. In 1850 he was

elected to the State senate, and served in the

United States Senate in 1852-7. He was ap-

pointed secretary of the navy by President

Buchanan in 1857, and served unti 1861.. His

conduct of naval affairs was severely criticized.

He was accused of favoring the secession cause

by scattering the best ships of the navy m dis-

tant seas. The charge was denied, though

Toucey continued to be regarded as a sympa-

thizer with the South.

Touch, the sense of feeling. See Senses.

Touchstone, Lydian Stone, or Basanite, a

velvet-black jasper, used on account of its hard-

ness and the uniformity of its texture and color

as a streak tablet for determining the relative

amounts of baser metal and pure gold in alloys.

The sample is rubbed on the stone and the color

is then compared with a series of standards of

known composition. The expert is able quite

accurately to determine the fineness of the sam-

ple, the streak becoming redder as the proportion

of copper increases, or yellower as the percent-

age of gold increases. This method of testing

has been in vogue from the earliest times, the

name Lydian Stone appearing as long ago as

450 B.C. ISIodern methods of assaying have now

largely superseded the use of this stone.

Toulon-sur-Mer, too-lon siir mar, France,

a fortified seaport town and naval arsenal, in

the department of the Var, on the Mediterra-

nean, 42 miles southeast of Marseilles. The port

is separated from the roadstead by bomb-proof

moles and comprises two parts : one, including

the merchant shipping; the other, the dockyard,

slip, arsenal, foundry, etc. The fortifications

are very complete. The cathedral was founded

in 1006. This th" hotel-de-ville and a capa-



TOULOUSE— TOURMALINE

cious theatre are the chief buildings. Louis
XIV. gave Toulon its importance as a naval

station, making the dockyards and arsenal the

finest of France. Toulon first became famous
as a stronghold in the i6th century. Here the

English were defeated by the fleets of France
and Spain (1744) ; and in 1793, Napoleon forced

the English and Spaniards to evacuate the posi-

tion— his first memorable victory, while com-
manding tlie French Republicans. Pop. (1901^
101,172.

Toulouse, too-looz, France, capital of the
department of Haute-Garonne, 160 miles south-

east of Bordeaux, on the Garonne. A fine bridge
connects the town with the village of Saint Cyp-
rien. It is a quaint old town, but very enter-

prising. The most remarkable buildings are the

cathedral, church of Saint Sernin, H6tel-de-Ville,

museum and Palais-de-Justice. The IMusee con-

tains an almost unparalleled collection of objects

darts, from the Gallo-Roman to the Renaissance
period. There are several fine academies of art,

science and literature (one claiming its origin

to have been in the games of the troubadours

of 1323, namely, Socicte dcs Jcux Floraux) ;

professional and technical schools, a large

public library of 60,000 volumes, an observatory

and botanical garden. The manufactures in-

clude textiles, leather, cannon, steam-engines,

tobacco, brandy, etc. The tribunal of the In-

quisition was established at Toulouse. In mod-
ern history, the most important event was its

defeat by the English, while in ignorance of

Napoleon's abdication. Pop. (1901) 147,696.

Toulouse Goose. See Geese.

Tour, Maurice Quentin de la, mo-res kon-
tan de la toor, French painter: b. Saint Quen-
tin S Sept. 1704; d. there 18 Feb. 1788. He began
his art studies in his native town and sub-

sequently devoted himself to the execution of

pastel portraits in Paris, in which city he gained

such reputation that the most famous of his

contemporaries gave sittings to him. In 1746

he was elected to the Academic, lie returned

to his native town in 1784 and the Saint Quentin
Museum now contains 80 portrait pastels of his.

His 'Pompadour' is in the Louvre; and there

are two other of his pictures in the Dresden
Gallery. Consult: Patoux, <L'CEuvre de M.
Quentin de la Tour au Musee de Saint Quentin>

(1886).

Tou'raco, a large and beautiful African
bird of the genus Corythaix; with a short,

rather small, high bill ; both mandibles notched
and finely serrated ; short, rounded wings, with
the three first quills graduated ; a long rounded
tail, short, strong feet and an erectile crest.

Their prevailing color is green, with purple on
the wings and the tail, the peculiar red of which
is furnished by a special pigment called turacin.

They feed on fruits, perch on the highest

branches of trees. It is a member of the family

of plantain-eaters (q.v.). Consult Newton,
'Dictionary of Birds* (New York 1896).

Touraine, too-ran, a former province and
duchy of France, bounded by Alaine, Orlcannais,

Berry, Poitou and Anjou. Its capital was
Tours. It now forms the department of Indre-
ct-Loire. It was anciently inhabited by the

Gallic tribe of Turones.

Tourcoing, toor-kwan, France, a town in

the department of the Nord, nine miles north-

east of Lille. It is a well-built and prosperous
manufacturing town with modern churches and
schools, also a handsome hotel-de-ville in Ren-
aissance style. It has improved rapidly in a
commercial sense, and the staple manufactures
are the textiles of all kinds; besides dye-works,
soap-works and sugar refineries. The manufac-
ture of velvet carpets has extended especially.

The chief imports arc wool, flax, yarn and hemp.
Exports combed wool, yarn, tissues, rags and
flax. Pop. (1901) 78,233.

Tourgee, toor-zha', Albion Winegar,
American jurist and author: b. Williamsfield,

Ashtabula County, Ohio, 2 May 1838; d. Bor-

deaux, France, 21 May 1905. He was gradu-
ated at the University of Rochester (N. Y.),

enlisted May 1861 as a private in the 27th New
York volunteers, was wounded at the first bat-

tle of Bull Run, and having been discharged,
studied law and was admitted to the bar at

Painesville, Ohio. In 1S62 he re-entered the
military service as ist lieutenant in the 105th

Ohio, in 1864 resigned, and in 1865 began pro-

fessional practice at Greensboro, N. C, He was
a delegate lO the Soutliern Loyalist convention
at Philadelphia in 1866, and in 1867 to the Con-
stitutional convention of North Carolina, where
he drafted the article on the judiciary. From
1868 to 1874 he was judge of the superior court

of the State. During his term of otiice the Ku-
Klux Klan was exposed and largely broken up,

and his services to this end were very efficient.

The sworn statements of several hundred mem-
bers received by him were later utilized in a

series of fictional works dealing with Recon-
struction times in the South, of which < A Fool's

Errand' (1879) was the best known. Contem-
porary interest in these books was great, and their

sales were very large for tliose days. Tourgee was
made consul at Bordeaux in 1897, consul-general
at Halifax in 1903, and from then until his death
was again consul at Bordeaux, He was editor of

'The Continent' (1882-4; 5 vols.), an illustrated

weekly published in New York (Vol. III. in Phil-

adelphia) . Among his other works were: ' Bricks

without Straw> (1880); 'John Eax> (1882);
'An Appeal to Cassar' (1884) ; 'Button's Inn>

(1887); 'With Gauge and Swallow* (1889);
'Murvale Eastman' (i8go) ; 'Out of the Sunset
iSca' (1892) ; and 'The Mortgage on the Hip-
roof House' (i8g6).

Tourjee, Eben, American musical con-
ductor: b. Warwick, R. I., I June 1834; d.

Boston, Mass., 12 April 1891. He studied at the
academy at East Greenwich, R. I., and later

opened a small music store in Fall River, Mass.
Later he turned to music-teaching, both privately

and in the public schools. After a period of
Study in Europe he opencd_ a conservatory at

Providence in 1864. This institution was re-

moved to Boston in 1867 and became the New
England Conservatory of Music which has
grown to be the most important music institu-

tion of the kind in America. In 1872, when the
College of Music of Boston University was
founded, he became its dean. He was the or-

ganizer of several large choruses, notably that

assembled for the Peace Jubilee in i86g, and
another of nearly 20.000 singers for the World's
Peace Jubilee in 1874.

Tour'maline, a common and widely dis-
tributed mineral, so called from an East Indian
name, and known to earlier writers as schorl.
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It is a very complex aluminum boro-silicate,

with several marked varieties depending on the

presence and proportions of other metallic
oxides. The precise constitution of tourmaline
has been recently studied elaborately by eminent
mineralogical chemists both in Europe and
America, without exact agreement, save in its

general features, as derived from a complicated
boro-silicic acid. Accordmg to the oxides pres-

ent, three types are clearly determined,— iron

tourmalines, mostly black; magnesia tourmalines,
usually brown; and alkali tourmalines, in which
some lithia is present, of red, green and other
rich colors. These last, when transparent,

yield beautiful gems, of a hardness of 7 to 7.5

and specific gravity 3 to 3.1. The black variety

is quite common in schists, gneisses and
granites; the brown is usually in crystalline lime-

stones; the brightly colored varieties occur in

dikes of albitic granite, often associated with
lepidolite. The gem tourmalines have received

a number of special names ; the pmk or red is

called rubellite or Siberian ruby ; the green,
Brazilian emerald; the deep blue, indicolite, or
Brazilian sapphire ; the colorless, achroite. The
crystals are rhombohedral, hemimorphic and of
prismatic habit, either short and stout or long
and slender, with three, six, nine or twelve sides,

and with rhombohedral, or more rarely, simple
basal terminations. The prisms are often so
deeply striated vertically as to completely ob-
literate the faces. The physical properties of
tourmaline are very interesting; it is rendered
highly electric, both by heating and by friction,

and it has remarkable polarizing action on light

;

so that plates cut from transparent crystals, par-
allel to their length, are much used in experi-

ments in optics, mounted in the so-called tour-

maline pincers or tongs. With this is connected
a very high dichroism, such that the color is fre-

quently quite different according as light

traverses a crystal lengthwise or across. En-
tirely distinct from this is another peculiar fea-

ture, namely, the intermixture of two or more
colors in the same crystal, either transversely
(concentrically) or lengthwise, sometimes grad-
ually and sometimes sharply; so much so that

elegant gems have lately been cut from some of
the crystals from Southern California which
are half red and half green, with perfectly sharp
demarcation between the two brilliant tints.

The most noted localities for bright-colored
tourmalines are in the Ural Mountains, the is-

land of Elba; Brazil; Paris, Maine, Haddam
Neck, Conn. ; and above all, several mines re-

cently opened in San Diego and Riverside coun-
ties, California. (See Gems.) Superb black
tourmalines occur at Pierrepont, N. Y. ; fine

brown crystals at Gouverneur, N. Y., and Ham-
burg, N. J.

Tournai, toor-na, Belgium, a town in the
province of Hainaut, on the Scheldt, 35 miles

southwest of Brussels. It is the seat of a
bishop, has pleasant suburbs, fine quays and
streets. Its ancient Romanesque cathedral has
five towers and contains pictures by Rubens.
Other churches are St. Qucntin, St. Brice, and
St. Jacob, besides the belfry with its wonder-
ful chimes. Other prominent features are a pic-

ture-gallery, a library of 60,000 volumes, an
episcopal seminary, five hospitals, an asylum,
museum of natural history, city-hall, theatre,

and a bronze statue of Princess d'Epmoy, mar-

ble bust of Dumortier, and many mediaeval
buildings. The industries embrace the manu-
facture of woolen goods, hosiery, valuable car-

pets, linen, ribbon, faience, soap and candles,
much of which is hand-work. Tournai was in

the 5th century the seat of the Merovingian
kings, then belonged to France, but later was
incorporated in the Spanish Netherlands. Pop.

(1900) 37,069.

Tour'nament, a friendly contest at arms
among warriors of noble birth during the Mid-
dle Ages. The use of the term was not fixed

and it denotes the gathering of the nobles and
knights, the contests, and the fetes or carousals
which followed. A tournament often lasted

several days, a week, or even two, and during
this time the lords and knights would gather at

the town in which it was to be held, with their

servant and esquires, and each would establish

quarters which would be made gay with flags

and pennants, and would erect his arms or in-

signia. Meantime there would be prepared the

lists, the place where the contests were to be
held ; this consisted of a rectangular space of

large dimensions, fenced in by ropes or a rail-

ing and surrounded by galleries erected for the

ladies and spectators of honor. Certain quali-

fications of birth were necessary for admission

to the contests, and each lord or knight had
for sponsor some lady whose champion he

claimed to be and whose colors he wore. The
knights were attended by their squires who fur-

nished them with arms, raised them if dis-

mounted, etc. The weapons used in the con-

tests were lances with the points covered,

swords with point and edge dulled, and maces
or clubs of wood. The knights wore armor
which was heavy or light according to the cus-

toms of the section in which the contests took

place ; the latter were held under very exact

rules and under the constant supervision of

judges and governors. In some of the tour-

neys it was not allowed the contestant to dis-

mount : he was to run so many courses with

the lance or strike so many blows with the

sword or mace, and the successful knights re-

ceived prizes delivered by some lady who had
been selected the queen of beauty. On the

second day there was often a tourney for the

esquires and perhaps on the third day there

would be a general melee of knights or squires

or even a small mock battle in the lists.

Such were the tournaments of the latter

part of the Middle Ages. Their origin is ob-

scure and they seem to have passed through

a period in which they were contests in deadly
combat and never a friendly contest for skill.

It is thought they arose out of the old trials

by ordeal (q.v.) and that at first they partook

of a judicial nature. Certain it is that at first

they were far more deadly than ir later years

and that they were not uncommonly fought

with the weapons of war. Jousts differed from
tournaments in two respects : they were single

combats between two men, and they were of-

tenest fought with the weapons of war. Jousts

were of two kinds— the joutc a outrance, or

mortal combat, usually fought between two
representatives of different nations: and the

joiite a phisance, the joust of peace which
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sometimes took place at the end of a tourna-
ment, but which seems oftener to have been a
pre-arranged contest in the nature of a duel.

Later, while jousts still retained the aspect of

a single combat to decide some question of
importance, they lost their vicious nature and
blood was rarely spilled. The passage of arms
was a favorite practice of roving knights, a

party of whom would assemble at some place

and suspend, each, several shields of different

:olors, offering combat to any knight who
presented himself. The acceptor of the chal-

lenge struck the shield of the knight whom
he wished to engage and the color and variety

of the shield which he struck determined the

nature of the combat and the arms to be em-
ployed.

The tournament languished with the de-

cline of chivalry, after the 15th century. The
death of Henry II., who was accidentally killed

in a tilting contest, had much to do with hasten-

ing its abolition, but it is probable that the

change in the modes of warfare and the critical

temper endangered by the revival of learning

were more nearly the causes of their abandon-
ment. Consult Leon Gauthier's *La Chevale-

rie> ; Hallam's 'Middle Ages'; and Viollet-le-

Duc's 'Dictionnaire du Mobilier.'

Tour'niquet, an instrument for compress-
ing a blood-vessel to stop the flow of blood in

amputations and in dangerous hemorrhage from
wounds, and to control the circulation through
an aneurism. It is believed to have been first

used in France by Morel (1674). As used by
this surgeon in amputations of limbs, it con-

sisted of a stick passed beneath a bandage and
twisted so that the tight knot would exert

especial pressure on the principal bleeding ves-

sel, the rest of the bandage compressing the

other vessels of the limb sufficiently. At the

present time such a tourniquet is known as an
emergency tourniquet, which may also consist

of a bridle-rein, rope, piece of cloth (as the

leg of a pair of trousers, or a coat-sleeve), etc.,

tied around the part above the wound in case

of arterial hemorrhage (below, in case of ve-

nous hemorrhage), and twisted by means of a

stick, bayonet, or the like. Compression is in-

creased by placing a pad over tlie main artery.

Compression of a bleeding vessel with the

thumb or finger or a padded key or stick is of

service where a tourniquet cannot be obtained.

Tourniquets are of various kinds, and are

named principally from their inventors. Du
puytren's tourniquet consists of a semicircular

piece of metal with a head at one end, and is

used to compress the abdominal aorta ; Es-

march's consists of a piece of flat rubber tubing

to be wound about the upper part of a limb,

after the blood has been driven out of the

limb by an elastic bandage, or to be used by
itself in compression of the iliac arteries, the

abdominal aorta, etc. The field tourniquet, re-

sembling Petit's spiral tourniquet, is a padded
strap to be buckled on and pressed down by a

screw upon an artery. With the horseshoe
tourniquet, named from its shape, pressure is

exerted at two points. The provisional tour-

niquet is one applied loosely, to be tightened in

case of necessitv.

Touro, too'n"), Judah, American philanthro*
pist: b. Newport, R. I., 16 June 1775; d. New
Orleans, La., 18 Jan. 1854. He was the son
of Rev. Isaac Touro, who in 1762 was chosen
rabbi of the Jewish congregation of Newport,
R. I. The son removed to Boston, Mass.,
where he engaged in business with his uncle,
Moses Hays, in whose employ he sailed to tlie

Mediterranean in 1798 as supercargo. In 1S02
he settled in New Orleans, where he became a
wealthy merchant. He displayed his patriot-
ism in the War of 1812 by enlisting as a volun-
teer in Gen. Jackson's army, and was severely
wounded at the battle of New Orleans. The
range of his benevolence was very broad ; fami-
lies and individuals, cliurches and synagogues
alike were enriched by him. Toward the erec-
tion of the Bunker Hill Monument he gave
$10,000.

Tours, toor, Berthold, Dutch composer: b.
Rotterdam, Holland, 17 Dec. 1838; d. London
II March 1897. He studied at Leipsic and
Brussels and going to London in 1861 became
musical editor to Novello, Ewer & Co., 1878.
His productions were principally religious in

character and his 'Service in F,> 'Blessing,
Glory, Wisdom, and Thanks,> and 'O Saving
Victim,' were especially favorites. As a church
composer he represented, with Stainer and
Barnby, a new phase of English Church music
which comprehends the introduction of new
dramatic and melodic elements for which the
entire school is probably indebted to M. Gou-
nod.

Tours, France, capital of the department
of Indre-et-Loire, on tlie left bank of the Loire,
at the confluence of the Cher, 120 miles south-
southwest of Paris. The principal entrance to
the city is by a magnificent bridge across the
Loire, 1,423 feet long. The banks of the river
are enclosed by a quay, lined with handsome
houses and finely-planted promenades. Great
part of the town is new, and many of the streets
are spacious and elegant ; but the older quar-
ters are inferior. The principal edifice is the
cathedral. Its west front consists of three
lofty flamboyant portals surmounted by a win-
dow of astonishing dimensions, and flanked by
two domed towers, 205 feet high. Tlie interior,

of the purest Gothic, and lighted by beautifully
stained glass, is 256 feet in lengtli and 85 feet
in height. Two towers form conspicuous ob-
jects from every part of the town ; one called
the tower of St. Martin or Horloge, from con-
taining the principal clock; the otlier the tower
of Charlemagne, because his queen Luitgarde
was buried below it ; and both remarkable as
the only relics which the revolutions of 1793
have left of the vast cathedral of St. Martin
of Tours, after it had flourished for 12 centu-
ries. The archiepiscopal palace is regarded as
one of the most handsome in the kingdom.
The manufactures consist of silk stuffs, rib-

bons, broadcloth, serge, rugs, chemicals, and
leather ; and the trade is in corn, wine, brandy,
dried fruits, wax, hemp, wool, etc. Tours early
acquired considerable importance, and under
the Romans was known by the name of Caesar-
odunum. It was from the gates of Tours that
Charles Martel (q.v.) drove back the Moslem
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invasion of Europe in 732. In modem times it

became famous for its silk manufactures, and
had so extended as to have a population of

80,000, when the revocation of the Edict of

Nantes deprived it of nearly half its inhab-

itants, and almost all its industry, and inflicted

a blow on its prosperity from which it has never

recovered. During the Franco-German war
Tours was made the seat of the government
delegation during the siege of Paris, 12 Sept.

1870. The delegation removed to Bordeaux on
10 December. Tours surrendered to the Ger-

mans on 21 December. Pop. (iQOi) 64,448.

Tourville, toor-vel, Anne Hilarion de Co-
tentin, Count de, French naval ofticer: b.

Tourville, department of La iManche, 24 Nov.

1642; d. Paris 28 ISIay 1701. He entered the

navy in 1660, became a captain in 1667, par-

ticipated in the battle of Agosta in 1676, and in

command of the vanguard at the battle of Pa-

lermo in 1677 he destroyed 12 of the enemy's

ships. He was appointed lieutenant-general of

marine in 1680, commanded several expeditions

against the North African pirates in 1682-8,

became vice-admiral in i68g, and in 1690 was in

command of the fleet which supported James

n. of England. He defeated a Dutch-English

fleet off the Isle of Wight in that year, but in

1692 was ordered to attack a superior fleet off

Cape La Hogue, in order to facilitate the land-

ing of the Jacobites, and was defeated. He was
created marshal of France in 1693, and in that

year he captured and destroyed a Dutch-Eng-

lish fleet off Cape Saint Vincent. At the out-

break of the War of the Spanish Succession

he was appointed commander-in-chief of the

combined naval forces of France and Spain, but

died shortly after.

Toussaint, too-san, Frangcis Dominique,
called L'Ouverture, loo-vcr-tiir, Haitian sol-

dier and liberator: b. 1743; d. Fort de Jonx, near

Besan?on, France, 27 April 1803. He was a full-

blooded negro, and was born a slave.
_
When

the insurrection of the blacks broke out in 1791

Toussaint took service in their army, but not till

he had assisted his master to escape. He rose

quicklv in the army, being mr.de in 1795 a gen-

eral of brigade. In this position he displayed

much military as well as political ability, and

rendered valuable services to the French Repub-

lic against the British troops which had been

landed on the island. In 1797 the French gov-

ernment made him general of division and sub-

sequently general-in-chief of the troops in Santo

Domingo, and as such he signed the convention

with General Maitland for the evacuation of the

island by the British. He now assumed sover-

eign authority, but it was only after a severe

struggle against insurrectionary movements that

he was able firmly to establish his position. In

1801, on the submission of the Spanish forts, he

was completely master of the island. He now
framed a constitution by which he was appointed

president for life of the Republic of Haiti, with

the right to name his successor. He was simple

and abstemious in his own habits, but affected

great magnificence in his surroundings, and ex-

acted a rigorous court etiquette. By his vigorous

government the commerce as well as the agricul-

ture of the island began to revive. After the

Peace of Amiens Napoleon sent a powerful ex-

pedition under his brother-in-law Leclerc to sub-
due Toussaint, who after a struggle was forced to

surrender, and on his oath of fidelity was permit-
ted to retire to his estate. He was afterward de-

tected conspiring against the French, and being
seized by a somewhat unworthy stratagem, was
sent to France, where he died in prison. At the
time a suspicion of poisoning was general, but
there is no evidence to support it. Consult his

'Mcmoires' (1853) ; the lives by Saint-Remy
(1850), Gragnon-Lacoste (1877), and Schoslcher

(1889); and Wendell Phillips' lecture.

Towako'ni, a sub-tribe of the Wichitas,
of the Caddoan linguistic stock of North Amer-
ican Indians, who in 1719 were found on the
Cimarron, near its junction with the Arkansas,
in the present Creek Nation, Indian Territory.

Later they were on the Brazos and Trinity
rivers of Texas and in 1822 were reported to
number 1,200. They made their first treaty with
the United States in 1837. In 1840 they were
said to have numbered 500 and to have resided
on the Pecan branch of the Colorado River of
Texas, but by 1850 their population was reported
at 140 and their home on the Upper Brazos.
They are now with the Wichitas on a reserva-
tion in Oklahoma, where they number about 130.

Towanda, to-wan'da. Pa., borough, county-
seat of Bradford County; on the Susquehanna
River, and on the Lehigh Valley Railroad ; about
50 miles northwest of Scranton. It is in an agri-

cultural and stock-raising region, and is the com-
mercial and industrial centre for a large portion
of the county. The chief industrial establish-

ments are planing mills, furniture factories,

wagon and carriage works, a large toy factory, a
piano factory, foundries and machine shops. In
1900 (government census) Towanda had 89 man-
ufactories, with an invested capital of $673,201

;

and the annual products were valued at $732,433.
The water supply comes from springs 16 miles
from the borough. The educational institutions

are Susquehanna Collegiate Institute (Presby-
terian), founded in 1850, a high school, public

and parish schools, a high school library con-
taining about 4.000 volumes, and a college library.

The two national banks have a combined capital

of $300,000. Pop. (1890) 4,169; (1900) 4,663.

Tower, Charlemagne, American diploma-
tist: b. Philadelphia 17 April 1848. He was
graduated at Harvard in 1872, and spent four
years in study and travel in Europe and the

East, part of which time he was attache to the
American legation at Madrid under Daniel E.
Sickels, minister to Spain. After his return he
was admitted to the bar in 187S, and in 1882 re-

moved to Duluth, Minn., where he was connected
with large railroad and mining interests. In 1887
he settled in Philadelphia, and in 1891 relin-

quished active business affairs and gave his at-

tention to historical studies. He became president
of the department of arch.-eology and palaeon-

tology at the LTniversity of Pennsylvania. In 1897
he was appointed United States minister to Aus-
tria-Hungary ; during 1899-1902 he was ambas-
sador to Russia : and in the latter year succeeded
Andrew D. White as ambassador to Germany.
He has published a 'Catalogue of a Collection

of American Colonial Laws' (1890), and 'The
Marquis de Lafayette in the American Revolu-
tion* (1895).
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Tower, Zealous Bates, American soldier:

b. Coliasset, Mass., 12 Jan. iSkj; d. there_ 21

March 1900. He was graduated from West
Point in 1841, and was appointed 2d lieutenant of

engineers the same year. He was employed in

the construction of the defenses of Hampton
Roads in 1843-6. and served with distinction in

the Mexican War. Promoted major in August,
1861, he fought in the first battle of Bull Run,
and for bravery in the second battle of Bull Run
was brevetted major-general. He becaine lieu-

tenant-colonel in 1865, and colonel in 1874: and
was retired in 1883.

Tower, in architecture, a structure lofty

in proportion to its lateral dimensions, of varied
form or plan, whether standing' alone or forming
a part of a church, castle or other building. In
ancient times towers were erected as memorials
to the dead, for purposes of defense and as reli-

gious monuments. Among towers are included
the mosques of the Mohammedans, the lofty bell

towers common in Russia, ancient liglithouses

along the seacoasts, and the round towers of
India, Ireland and other countries. The round
towers were tall, slender structures, tapering
gradually from the base upward to various
heights. They were originally built for purposes
of defense and were usually of stone. The tower
bastion contained rooms and cells. (See Bas-
tion.) Water towers are similar to stand pipes

(q.v.). See also G.\ble for a description of
gabled towers.

Tower and Sword, Order of. See Orders,
ROVAL.

Tower Bridge, London. See Bridge:
paragraph lihn'ablc Bridges; also London.

Tower of London. See London : The
Ton'ci:

Tower, Round, a building peculiar to early
Christian architecture, of slender form, and usu-
ally bearing a conical roof. Windows are few in

number and generally small. The type is com-
mon to Ireland, and in addition to the Irish

bee-hive huts forms its only distinctive contribu-

tion to architecture (see Ireland, Art and
Arcliitccturc). More than one hundred exist

in Ireland. A few examples are to be found
in Great Britain and on the Continent, pointing

to the time of the invasion of the Irish mission-

aries. The smallness of the windows seems to

make it improbable that the towers were used for

bells and rather points to their employment for

defensive purposes. The name is given to re-

mains of structures of American Indians of the

Pueblo type. They are found standing in isola-

tion or in connection with walls of rectangular

form. Some are interesting structurally for their

two or three concentric walls, with the two outer

ones connected by transverse walls on radial

lines. They were built of roughly dressed stone

and when found adjoining other structures are

known as kivas.

Tower of Silence. This name is applied to
structures built by the Parsees for the disposal of
their dead. They are towers— called dakhmas
— about 40 feet high, and with large diameter.
Somewhat below the top of the wall is built a
floor of iron grating and upon this the bodies of

the dead are placed until by exposure to the
elements and to birds of prey the flesh i^ entirely

removed from the bones, and they have fallen

into a pit below. From here the bones arc re-

moved to neighboring caverns. One of these
"towers of silence" stands in the neighborhood of

Bombay, India.

Tower of the Winds. See Athens.
Tow'hee Bunting, a large, black, white

and chestnut bunting of the American genus
Pipilo, several species of which occur in the

United States. Several are confined to the

southwest, but one species, the chewink, or

ground-robin (P. crythropthahnus) is numerous
in summer throughout the whole of the eastern

half of the country, and its sharp, metallic call

is familiar to every countryman. In spring the

male has a delightful song, but one not fre-

quently heard. The nest of the towhee is made
upon the ground in the woods, where the birds

spend most of their time, scratching vigorously

among the leaves for their food : and its five

red-spotted eggs are cleverly concealed by a

domed canopy of twigs and leaves. Consult

Wilson, Audubon and other writers on Ameri-

can birds.

Town and Town Meetings. In its broad-

est meaning the word town denotes simply a

collection of houses without regard to the

size of the collection and without regard to

the form of its political organization. In this

sense a hamlet without any governmental
powers at all of its own may be referred to

as a town and likewise a great municipality

like New York or London may be thus

designated. In some of the Southern and
Western States "town" is the legal designa-

tion of a municipal corporation whose powers
are greater than those of a village and
smaller than those of a city. In the New
England States, while the word town is often

used in a loose or broad sense, more fre-

quently a town denotes a minor civil division

which is sometimes wholly rural, sometimes
wholly urban, and sometimes partly rural and
partly urban. A primary meeting of the

voters of a New England town summoned for

the consideration of local business is called

a town inceting.

The Pilgrim Fathers who settled at Ply-
mouth (1620) and the Puritans who settled

(1628-30) at Salem and Boston began at once
to develop a system of local government.
They settled in compact communities and
gave the name town to the thickly inhabited
portion of a grant or purchase. The unin-
habited land lying outside of the town, yet
belonging to the grant, was at first called
the township, but in time, as building was
extended, the word town came to be used to
denote the whole extent of the towm's do-
main. The organization of the town was
accomplished through the agency of a town
meeting. The early settlers of New Eng-
land were equals in social rank; their average
of intelligence was high; they were nearly
equal in worldly possessions. Respecting
matters of government, they were intensely
democratic and at the same time intensely
theocratic. They believed that the state
should be a "city of God" and that authority
in spiritual and temporal matters should tlow
from a common source. .Accordingly their
tow'n meetings were religious assemblages
acting as pure democracies, except in Rhode
Island, where the civil authority did not inter-
fere in matters of conscience. The meetings
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In colonies where the theocratic principle pre-

vailed were usually held in a church, and all

the male church members of the town who
were of legal age could attend and take part

in the discussions and vote upon any ques-

tion that might arise. The town was incor-

porated and its boundaries were defined by
the colonial legislature. It was then left to

govern itself pretty much in its own way,
providing, of course, it did nothing contrary

to the laws of the colony. At first, while

local government was getting under way,
town meetings were called every month or

two. In Boston in 1635 ten general town
meetings were held. The people soon found,

however, that they could not give so much
time to public affairs, and it was not long be-

fore it became the custom to summon the
tow^n meeting but once in the year, provi-

sion being made for calling special meetings
when there was need. The town meetings
elected such oflicers as were required for the

management of local business and made such
by-laws (town laws) as commended them-
selves to the judgment of the community.
For the management of the aflfairs of the
town during the interval between town meet-
ings a board of townsmen, usually called

selectmen, was elected. The number of
selectmen in the earlier towns ranged from
three to tliirteen. These officers adminis-
tered the finances of the town, appointed sun-
dry subordinate officials, let out contracts for
public work, and exercised such powers as
were necessary to secure and maintain the
peace, safety, comfort, and religious con-
formity of the people. As stewards of the
people they gave to the town meeting an ac-
count of their stewardship in the form of an
annual report. A town clerk, who acted
as secretary of the meeting and who served
as the recording officer of the town, and a
constable, whose duties, broadly speaking,
were those of a peace officer, were always
chosen. The selectmen, the clerk, and the
constable were the constitutive officers; no
town was without them. Among other
officers elected in the town meeting may
he mentioned the tithing-man, a kind of Sun-
day constable, who saw that the people came
to church and with fox-tail wand kept them
awake during the sermon; the fence-viewer,
who supervised the erection of boundary
fences between adjoining owners; the hog-
reeve, who saw that rings were kept in the
noses of swine running at large; the field-

driver, who impounded stray cattle. Repre-
sentatives to the colonial legislature were
also elected in town meeting. Besides elect-

ing town officers, the town meeting acted as
a legislature for all matters of local concern.
It levied the town taxes ; it passed by-laws
relating to the use of common fields and
pastures; it made assignments of lands to
individuals; it provided for the management
and support of the schools. In all New Eng-
land colonies but Rhode Island it regulated
and controlled all affairs connected with the
church, subject to the superior authority of
the colonial legislature. No detail of the
civil or religious life of the community was
too small for the attention of the town meet-
ing. It prescribed the manner in which the
schoolmaster should use the rod; it directed

the arrangement of seats in the church; it

specified the hour of the day at which the
woodman should begin to wield his axe.

Such was the early New England town
meeting. Its origin is traced by some
students of political science to the Anglo-
Saxon hinscipe and to the still earlier Teutonic
mark. The early New England town cer-
tainly bore a strong resemblance to the an-
cient type of Teutonic local government.
The name town itself reminds us of the Saxon
tun (Old German Zun, a hedge) ; the select-

man reminds us of the Saxon gercfa, head-

man (he was actually called "headman* in

Rhode Island); the town meeting was, in

many particulars, a counterpart of the Saxon
Tunmoot. There is no evidence, however,
that the New England settlers consciously
imitated any existing or pre-existing type of
local government when they developed their

town system. They brought to their task
English political instincts and English tradi-

tions and availed themselves of English ex-
perience, but the town as an institution, both
in its organization and in its functions, was
an outgrowth of the peculiar social, economic,
and political conditions which prevailed in

New England during the first years of the
colonial period.

The town meeting system described above
had its beginnings in the settlements of
Plymouth, Salem, and Boston, and was
adopted by the offshoots of these parent
towns. Whenever the population of a grant
or purchase became sufficiently large to sup-
port a church and conduct local government
it was incorporated by the central legislative

body and a town meeting was called. Thus
the town system grew as New England grew
and was soon deeply rooted in the affections
of the people. It resulted in a society that
was as purely democratic as any the world
had ever seen. During the colonial period
the town was the distinguishing feature of
New England life, and when the Revolution
came the little democracies proved to be pow-
erful aids in the cause of liberty. In the
town meeting it could easily be learned who
were loyal and who were not. Through the
agency of the town organization military
stores were secured and the famous minute-
men (q.v.) were organized. The resolutions
of numerous town meetings voiced in the
plainest manner possible the sentiment for
independence and were the precursors of the
Declaration itself. And their influence in

great public affairs continued after the Revo-
lution. "How powerfully," said Thomas Jef-
ferson, "did we feel the energy of this or-
ganization [the town] in the case of the
Embargo (q.v.). I felt the foundations of

government shaken under my feet by the
New England townships. There was not an
individual in their States whose body was
now thrown witli all its momentum into action,

and although the whole of the other States
was known to be in favor of tlie measure, yet
the organization of this sellish community
enabled it to overrule the Union." In an-
other place the great Democrat says: "They
[New England towns] have proved them-
selves the wisest invention ever devised by
the wit of man for the perfect exercise of
self-government and for its preservation."
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In its essential characteristics town gov-
ernment in New England has not changed
greatly since the days of tlie early settlers,

except in its religious feature; that feature

entirely disappeared in the early part of the
19th century, when the separation of Church
and State was achieved. Details in the or-

ganization and in the powers of the town
differ in the different New England States,

yet the outlines of town government in all

these States are practically identical, and are

as follows: The State legislature defines the

boundaries of the town, incorporates it, and
confers powers upon it. As a corporation,

the town can sue and be sued, and can
acquire and hold real property. A town may
be divided by the legislature into two or more
towns or can be united with and made a part

of another town. The public afTairs of the

town are transacted in a town meeting which
meets annually, and also assembles in spe-

cial meetings which may be called from time
to time. The meeting is held in the town
hall or in some other hall sufficiently large to
accommodate the mass of voters. When the
people have assembled, the town clerk calls

them to order and states the purposes for

which the meeting is called. A moderator
(presiding officer) is then chosen and busi-

ness proceeds according to parliamentary
rules. All questions are decided by a ma-
jority vote of the legally qualified voters in

attendance. Usually citizens who are quali-

fied to vote for a governor and for mem-
bers of the State legislature are also qualified

to vote in town meeting. Here is democracy
in its purest form. Young and old, rich and
poor, the obscure and the prominent, are
present, and every citizen may not only vote,
but, if he chooses to do so, may also bring
the full force of his character and influence
to bear upon the deliberations of the meet-
ings. Routine business is quickly disposed
of, but those matters which happen to be the
subject of contention are generally discussed
fully and freely. The right to vote on local

ta.xation and appropriations is in some States

reserved to taxpayers. The finances of the
town are watched keenly, and if there has
been mismanagement or extravagance during
the past year there is sure to be a merciless
exposure in the town meeting. If improve-
ments are needed or if the town is lagging
behind its neighbors in progressiveness, the
discussion in the folkmoot is likely to be
directed toward a remedy. At annual town
meetings the following things are done: (l)
The rate of taxation for the coming year is

fixed. Money is appropriated for the schools,
for the care of the roads, for the support of
the poor, for the salaries of officers, and for
other necessary expenses. Sometimes the
schools are managed by school districts.

When this is the case each district elects its

own officers and sometimes also makes its

own levy, but the town meeting or town
council elects the school superintendent. (2)
By-laws are passed. These may relate to
such matters as infectious diseases, locations
of sidewalks and curbstones, the erection of
buildings, the regulation of the speed of vehi-
cles. Alany things which in other places are
done by a body of chosen representatives
are done in town meeting by the people

themselves acting as legislators. (3) Town
officers are elected. At the head of these
stand the selectmen, or councilmen, three or
five or seven in number. These are the
e.xecutive officers of the town. They super-
vise the construction of roads, grant licenses,

care for the poor, abate nuisances, check the
spread of contagious diseases, listen to the
complaints of those who have grievances of
a public nature, select jurymen, canvass the
voting list, and represent the town in court

when it is sued. When a specified number
of voters sign a call for a special town meet-
ing it is the duty of the selectmen to place

on the town post a warrant which calls the

meeting and states the purposes for which it

is called. After the selectmen, the town
clerk is next in importance and usefulness.

This officer calls the town meetings to order,

and keeps a record of its proceedings. In
addition, he usually keeps a record of the
births, marriages, and deaths, and grants cer-

tificates . of marriages, and the real estate
records of the town. Town assessors make
out a list of the taxpayers of the town and
place an estimate upon the value of their

property. Sometimes the selectmen them-
selves act as assessors. In addition to the
officers mentioned, the town meeting usually
elects tax collectors, a town treasurer, town
solicitor, overseers of the poor, a school com-
mittee, trustees of the town library, con-
stables (peace officers), surveyors of high-
ways, fence-viewers, milk inspectors, and
field-drivers, or it refers the election of
these officials to the town council. All town
officers have a tenure of one year. The list

of officers which has been given is not com-
plete, yet it is long enough to show that in

every New England community a great many
people must take a part in public affairs. Un-
doubtedly it is this general participation in
the business of government that makes the
people of this part of our Union such a wide-
awake and progressive body of citizens.

In all the New England States (Massa-
chusetts excepted) the town is the unit for
representation in at least the lower branches
of the State legislature. Government in New
England is, therefore, by towns rather than
by counties, as in other States. The town
has so many functions and absorbs so much
local business that little is left for the county
to do. Indeed the county in New England
exists principally for judicial purposes; in
Rhode Island it exists solely for judicial pur-
poses. As it is to-day so it has always been

:

throughout the whole period of her history
the focus of New England life has been the
town. "Towns," says Joel Parke, "have been
the arterial system of New England tlirough
which has circulated the life-blood which has
invigorated, sustained, and strengthened her,
making her expand in her religious, social,
educational, benevolent, and political institu-
tions." The people cling tenaciously to their
town system. Boston did not change from
town to city government until 1820 when,
with a voting population of 7,000, she found
that the town meeting could no longer act
as a deliberative body. Yet the conditions
of population in recent years sometimes make
it extremely difficult to administer local gov-
ernment on the town plan. People are mov-
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ing from the country to the city, depleting
some towns and making others too large to

meet in mass. The smallest town in New
England (census igoo) is Cambridge, N. H.,
with a population of 17: the two largest are
Warwick, R. I., and Brookline, JNIass., with a
population of 21,316 and 19,985 respectively.

It would seem that Cambridge is too small
for a unit of government of any kind and
that Warwick and Brookline are too large
to act as pure democracies. As a matter of
experience local government in New England
is changing with the new conditions. So
long as the population of a place remains
below 10,000 (the population of Aristotle's
ideal city) town government is usually eco-
nomical, efficient, and pure, but when the
population greatly exceeds that number the
interest of the citizens in local matters
begins to flag, the town meeting becomes
unmanageable, and the town government is

in danger of falling into unworthy hands.
The remedy is municipal incorporation. The
thickly inhabited part of the town secures a
charter and becomes a borough or village
or city and the people surrender a part of
the public business to chosen agents. This
change, however, usually does not extinguish
town government within the boundaries of
the new municipality, although it does take
from it many of its former powers.

While town government in its pure form
in found only in New England, modifica-
tions of it appear in those Western States
^vhose population contains a strong admix-
ture of New England emigrants, notably in
Michigan, Illinois, Wisconsin, Minnesota,
and Nebraska. Each of these States has pro-
vided by law for a system of local govern-
ment which resembles more or less closely
the New England system. In Michigan, for
example, the voters of a township, after they
have elected their local officers, meet in the
afternoon in mass for the transaction of cer-
tain local business. At this meeting they
may regulate the keeping and sale of gun-
powder, the licensing of dogs, the vaccination
of the inhabitants; they may order the pur-
chase of books for the town library; they
may under certain restrictions, and within cer-
tain limits, order the raising of money by
taxation. In Illinois, in those towns which
have adopted the township system, there is a
similar meeting of the voters after the town-
ship officials have been elected. Here we
have the form at least of the town meeting,
but it does not appear that the spirit of the
New England town vivifies these Western
meetings. Township government in the
West has always been and continues to be
essentially representative. A New England
town meeting may last for a day, sometimes
for two days, and personal attendance for
so long a time means inconvenience and
money loss. Representative government, on
the other hand, requires no such sacrifice.

Because town government requires so much
of the citizen's time and burdens him with
such great responsibility, it has been ex-
tremely difficult to transplant it. The exam-
ple of the town meeting has undoubtedly had
great influence upon the course of local gov-
ernment in all parts of the Union, but it can-
not be said that town government, either in

spirit or in form, is vigorous in any State
outside of New England.

Bibliography.— Howard: 'Local Constitu-
tional History of the United States'; Adams,
'Germanic Origin of New England Towns';
Johnson, 'The Genesis of a New England
State'; Parker, 'Origin, Organization and In-
fluence of the Town of New England' ; Bemis,
'Local Government in Michigan and the
Northwest'; Shaw, 'Local Government in
Illinois'; Fiske, 'American Political Ideas';
Bryce, 'American Commonwealth' (Vol. I.);

Hosmer, 'Life of Samuel Adams' (ch. xxiii.).

S. E. FORMAN,
Author 'First Lessons in Civics.'*

Town Government. See Municipal Gov-
ernment; Town and Town Meetings.

Tovime Scientific School, a department of
the University of Pennsylvania. See Pennsyl-
vania, University of.

Townley Marbles, ,a notable collection of
Greek and Roman sculpture, forming a por-
tion of the gallery of antiquities in the British
Museum ; so named after Charles Townley, by
whom the collection was made.

Townsend, town'zend, Charles Henry
Tyler, American entomologist: b. Oberlin,
Ohio, 5 Dec. 1863. He studied medicine at

Columbian University 1887-90, was assistant en-
tomologist in the United States Department of
Agriculture 1888-91, and was then appointed
professor of entomology, physiology, and zool-

ogy at the New Alexican Agricultural College.

He was temporary field agent in the division

of entomology of the United States Department
of Agriculture in Texas, Mexico, and New
Mexico 1894-8, and since 1902 has been general

manager of the Townsend-Barber Taxidermy
and Zoological Company at El Paso, Te.xas.

Townsend, Edward David, American sol-

dier: b. Boston, Mass., 22 Aug. 1817; d. Wash-
ington, D. C, II May 1903. He was graduated
from West Point in 1837, served in Florida

1837-8 and on the Canadian frontier in 1838-41

;

was promoted captain in 1848, and colonel in

1861. In the year last named he was made
chief of staff to Lieut.-Gen. Winfield Scott. In

March 1865 he was brevetted major-general

U. S. A., and was placed on the retired list in

1880. He published: 'Catechism of the Bible

— The Pentateuch' (1859); 'Catechism of the

Bible— Judges and Kings' (1862); 'Anecdotes

of the Civil War in the United States' (1884).

Townsend, Edward Waterman, American
author: b. Cleveland, Ohio, 10 Feb. 1855. He was
for some years on the staff of the New York Sun
and in 1895 became widely known by his 'Chim-
mie Fadden and Major Max' in which a typical

New York boy of the rougher class is depicted.

Later works include < Chimmie Fadden Explains,

Major Max Expounds' (1895); '.'\ Daughter of

the Tenements' (iSgfiV ' Lees'and Leaven' (1903);

'Reuben Larknicad' (1905).

Townsend, George Alfred, American jour-

nalist : b. Georgetown, Del., 30 Jan. 1841. He
was graduated at the Philadelphia High School
in i860 and entered journalism. He was special

war correspondent of tlie New York Herald
and World in 1861-5, afterward engaged as a

lecturer, and in 1866-7 he was in Europe as
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special correspondent in the Austro-Prussian
war and later at the Paris Exposition. For
many years after 1868 he was an editorial writer

and correspondent on the staff of the Chicago
Tribune, and his contributions to the press,

under the peiuiame "Gath," have been widely
read. His publications include : 'Campaigns of

a Non-combatant' (1865); ^The Real Life of
Abraham Lincoln* (1867) ; 'The Entailed Hat*
(1884) ; 'Mrs. Reynolds and Hamilton' (1890) ;

'Columbus in Love* (1892) ; etc.

Townsend, Laurence, American diplomat:
b. Philadelpliia 1,3 -Vug. i860. He was educated
at the University of Pennsylvania and spent
some six years in Europe in the study of inter-

national law and the history of diplomacy. He
was first secretary of the American legation at

Vienna 1893-7, minister to Portugal 1897-9, and
has been minister to Belgium from the last

named date.

Townsend, Luther Tracy, American
Methodist clergyman : b. Orono, Maine, 27
Sept. 1838. He was graduated from Dartmouth
in 1859 and from Andover Theological Sem-
inary in 1862, served in the Federal army during
a portion of the Civil War, and in 1864 entered
the ^Methodist ministry. Pie was professor of
Hebrew in Boston University 18O8-70 and of
practical theology there 1872-93. He has since
been professor emeritus. He has published
among many other works: 'Credo' (1869);
'Bible Theology and Modern Thought' (1883) ;

'Evolution or Creation* (1899) ; 'God's Good-
ness and Severity.'

Townsend, Meredith, English editor: b.
1831. He went to Bengal in 1848 where he
was for 12 years editor and proprietor of 'The
Friend of India,' and returning to England in

i860 became with R. H. Hutton (q.v.), joint
owner of 'The Spectator,' of which he was
joint editor till the death of Hutton in 1897.
Since the last named year he has been sole
editor of that important London weekly.

Townsend, Virginia Frances, American
author: b. New Haven, Conn., 1S36. She at
one time edited 'Arthur's Home Magazine'
and has been a popular writer for girls. Among
her many published books may be cited: 'While
It was Morning* (1859); 'Amy Deane, and
Other Tales* (1862); 'The Battlefields of our
Fathers* (1864); 'Janet Strong* (1865); 'One
Woman's Two Lovers* (1872); 'Elizabeth
Tudor* (1874); 'Only Girls* (1876"); 'Six in

All* (1878); 'Our Presidents' (1888); 'That
Queer Girl' ; 'But a Philistine.'

Townshend, town'zcnd, Charles, 2d Vis-
count, English statesman : b. Rainham, Nor-
folk, 10 March 1674; d. there 21 Jvnie 1738.
On the death of his father, the first viscount,
in 1687, he succeeded to the peerage and took
his seat as a Whig in the House of Lords,
1695. He was one of the commissioners for
arranging the Scotch Union (1706), w-as joint
plenipotentiary with Marlborough in the confer-
ence at Gertruydenburg (jyo)), and as ambas-
sador to the Stales-General signed the Barrier
Treaty at The Hague 29 Oct. 1709. He was
censured by the House of Commons for this

action and declared an enemy to the queen and
kingdom. He accordingly entered into corre-
spondence with the Elector of Hanover who, on
his accession as George I., appointed Towns-

hend secretary of state, 1714. In 1717 he was
made lord-lieutenant of Ireland; was again sec-
retary of state from 1721 to 1730, when he
retired by reason of disputes with his brother-
in-law and colleague. Sir Robert Walpole.

Townshend, Charles, English statesman:
b. 29 Aug. 1725: d. London 4 Sept. 1767. He
was grandson of the 2d Viscount Townshend,
was educated at Leyden (probably also at
Oxford), and entered Parliament in 1747. The
next year he received a minor office and in 1754
became lord of tlie admiralty. From this post
he rapidly advanced and became a member of
the Privy Council in 1757, secretary at war in

1761, and in 1766 chancellor of the exchequer.
Pitt's entrance into tlie House of Lords and
eventual incapacity through ill health left

Townshend virtually at the head of the govern-
ment, and he defied his nominal chief in declar-
ing the right of the East India Company to
territorial revenue, and made use of his official

position to secure for himself a large share in

a public loan. In 1767 he was defeated on his
proposition for a land tax. On 13 May he in-
troduced measures dealing with the American
colonies, virtually reviving the principles of the
Stamp Act, which had lately been repealed.
The American Revolution was caused by the
imposition of taxes which he proposed. His
reputation as an orator was scarcely second to
that of Pitt himself. Of his qualities Lccky
has written : "Exuberant animal spirits, a bril-
liant and ever ready wit, boundless facility of
repartee, a clear, rapid and spontaneous elo-
quence, a gift of mimicry which is said to have
been not inferior to that of Garrick and Foote,
great charm of manner, and an unrivaled skill
in adapting himself to the moods and tempers
of those who were about him, had made him
the delight of every circle in which he moved,
the spoilt child of the House of Commons."
Consult: Cobbett, 'Parliamentary History of
England to 1803' (1806-20); Fitzgerald,
'Charles Townshend, Wit and Statesman'
(1866).

Township. See Town and Town Meetings.
Towns'ville, .Australia, the most important

town of northern Queensland, Australia, situ-
ated on Cleveland Bay on the east coast. It
has a number of fine buildings, including a new
cathedral, a new custom-house, the supreme
court building, and a large prison. The chief
mdustrial establishments are an iron foundry,
an ice plant, a soap factory and meat packing
houses. The town has a good harbor ; it is the
termmus of a railroad to Hu.ghenden, and the
chief outlet for the products of northern
Queensland. The exports amount to nearly
$15,000,000 annually. Pop. (1901) 12,717.

Toxicology, the stud/ of poisons. The
word poison is difficult to define, since many
substances which in minute amounts exercise no
harmful action on the body may in large quan-
tities produce disastrous effects. Then again,
some substances which are harmless when taken
into the stomach, as water, for instance, if in-
jected into a blood-vessel prove very dangerous,
causing death at times from the destructive
action of the water on the blood-cells. More-
over, the many studies of recent years on bac-
teria and other low forins of life have resulted
in a new series of conceptions regarding the
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poisonous actions of the compounds formed by
these bodies; and still further, certain forms of

perverted metabolism of the human body result

in the production of certain products which,

retained by the body, work harmful effects.

(See Auto-intoxication; Metabolism.) If all

the different factors are taken into considera-

tion, a strictly scientific definition of the word
poison cannot be given. In general it is said

that a poison is any substance which brings

about a change in the molecular composition of

an organ or organs, causing its functions to

depart very distinctly from the normal. But
what grade of molecular disturbance is neces-

sary to make a substance a poison, or how far

from the normal must be the functional altera-

tion, it is impossible to say. Many substances,

strychnine for example, while being distinctly

poisonous in appreciable doses, are very useful

and helpful to the body when given in small

amounts. Infinitesimal doses of copper salts

act as pronounced poisons on certain forms of

lowly organized plants, while a higher plant,

the potato, does not suffer from large doses

used as a spray to kill insect or fungus-parasites.

The modern conception of poisonous action

is essentially a physico-chemical one, the dis-

tinction between a molecular physical action

and a molecular chemical action being difficult

to make. But it is believed that for practically

all forms of poisons a distinct alteration in the

character of the cells of the body takes place,

as well as a change in the chemical composition

of the poisonous substance. It is impossible at

the present time to summarize these changes.

It is rarely that the reaction between the body-

cell and the poison is purely of a physical nature,

yet this very frequently happens in many poisons

that act on the blood. By some of the poisons
— the anilines, for example— the blood under-

goes changes, not so much due to new chemical

compounds formed as to physical changes in

the tension of the blood-serum and the blood-

corpuscles, whereby the blood-coloring matters

stream out into the plasma, and the oxygen-

carrying function of the blood is lost. Similar

types of poisoning result from some of the

metals, and the poison of the cholera organism

is thought to act in a like manner. In other

poisons there is a direct union of the ions of

the poison with some constituents in the cells

of the body, making new chemical compounds,

and thus interfering with the molecular activi-

ties of the cells.

Von Jaksch has divided the poisons into two
classes : the exogenous poisons, or those that

come from without the body, and enter by way
of the skni, the lungs, the stomach, or the in-

testines ; and the endogenous intoxications that

result from changes within the human body
through disordered metabolism. Occasionally

the former class may cause such changes in

the body that death results from an intoxication

of the second variety. Thus a severe irritant

to the kidneys, such as cantharides, may cause
such an acute inflammation of that organ that
it cannot secrete urine, and the patient may
die of urjemic poisoning. In much the same
manner certain bacteria find entrance into the
body and develop poisons both within the tissues

and also in the intestinal canal, and further-
more provoke putrefactive processes in the food
in the intestinal canal. This brings about a
triple form of poisoning, as it were.

The different types of poisoning are many.
They cannot all be given in the space here
available, but the symptoms and general treat-

ment of a few of the more common types of

poisoning will be mentioned. Poisoning by the

mineral acids, nitric, sulphuric, hydrochloric, is

not uncommon. In these there is a marked
caustic action, with intense burning pain when
taken by the mouth. The lips are stained yel-

low, black, or white respectively, according to

the acid taken. There is nausea, vomiting, and
diarrhoea, with all the symptoms of an intense

gastro-enteritis, with collapse, pale face, cold

sweating extremities, small feeble pulse, rapid
respiration ; and the patient dies in intense

agony. Treatment is by prompt washing out
of the stomach with an alkaline solution, soap,

washing-soda, or other mild alkali being useful.

Then comes the use of heat, of mucilaginous
drinks, such as white of egg, gum arable, slip-

pery elm, olive oil, milk, etc. The technical

details require prompt medical attendance as
soon as the washing out with the alkaline solu-

tion is commenced.
Oxalic acid is frequently swallowed by mis-

take. Here the staining is usually absent; the

gastro-enteritis is marked as in poisoning with
the mineral acids ; there is great muscular weak-
ness, and twitching of the muscles, particularly

about the face ; sometimes there are convulsions,

and further symptoms of collapse are present.

In treatment wash out stomach by tube, or by
drinking large quantities of water with lime—
teaspoonful of lime to quart of_ water— and
stimulants. Following oxalic poisoning large

quantities of water should be taken for a week
or so to flush the surplus oxalates from the

kidneys.
Poisoning by alkalies is infrequent. Occa-

sionally sodium hydrate, or potassium hydrate, is

swallowed. Lime is also taken by accident;

so (rarely) is ammonia. The symptoms are

much like those of poisoning by the mineral
acids. There are no marked discolorations,

as noted, but otherwise the sj-mptoms are sim-

ilar. Treatment is by rapid washing of stom-
ach with weak acids, vinegar being the most con-
venient, and by demulcents, as in acid-poisoning.

The halogen compounds are very markedly
poisonous as gases, notably chlorine, bromine,
fluorine ; and the iodides and bromides cause
forms of chronic poisoning known as iodism and
bromism (q.v.).

The heavy metals as such are not poisonous,

but their soluble compounds are all poisonous.

They vary widely, however, in strength. In
order, from the strongest to the weakest, they

are caustic or astringent; severe caustic metallic

salts being in order, mercury, tin, silver, anti-

mony, copper, zinc, iron, and aluminium. But
in poisoning the acid part of the salt is of
importance. From strongest to weakest these

acids run : hydrochloric, nitric, sulphuric, phos-
phoric, acetic, citric, tartaric. If a caustic metal
is combined with a caustic acid the resulting

salt, if soluble, is a very powerful poison, mer-
curic chloride, or corrosive sublimate, being an
illustration. If a weak metal like iron is com-
bined with a strong acid the result is an inter-

mediate poison like chloride of iron ; when a
weak metal, as lead, is combined with a weak
acid, as acetic, lead acetate, sugar of lead, a
weak poison, is formed. Thus the strength of
a metallic salt may be calculated from the com-
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parafive positions of the metallic and acid ions.

In all these metallic poisons albumen compounds
are formed. The coagulum varies in all, and
according to its solubility or insolubility the

burning of the poison is more or less deep.

In all the symptoms are analogous ; there is

severe sastro enteritis, with symptoms of col-

lapse. The treatment is similar in all ; washing

of the stomach, white of egg, milk, demulcents,

artificial heat, respiration, and afterward careful

feeding.

Arsenic and phosphorus are poisons that

give very similar symptoms : acute gastro-en-

teritis, with nausea, vomiting, purging; then

some grade of apparent recovery, to be followed

after a few days with a recrudescence of the

gastro-enteritis and the development of second-

ary blood-vessel changes, which may cause

minute hemorrhages in any part of the body.

I'hen follow fatty degeneration and death. The
commonest form of salt causing arsenic-poison-

ing is Paris green ; while rat-poison and matches
are responsible for most cases of phosphorus
poisoning. Treatment of arsenic poisoning calls

for prompt washing of the stomach, small doses

of magnesia and water every 15 minutes for

several hours, and stimulant supportives. Phos-
phorus can usually be detected by the odor.

There should be prompt washing, and avoidance
of oils, although castor-oil may help in getting

phosphorus out of the intestinal canal. Author-
ities, however, prefer the saline cathartics. A
prompt oxidizing agent, permanganate of potash,

or liydrogen peroxide should be used, or small

doses (i to 2 grains), diluted, of copper sul-

phate.

For the effects of poisoning by the alcohols,

see Alcoholism. Practically all of the anaes-

thetics (ether, chloroform, ethyl chloride, etc.),

and hypnotics (chloral, paraldehyde, trional, sul-

phonal, veronal, etc.) belong to the alcohol group
(see Alcohol), and the symptoms are closely

allied.

Phenols form a distinct group in which car-

bolic acid, creosote, creolin, lysol, resorcin,

pyrogallic acid, thymol, guaiacol, naphthaline,

salol, etc., belong. They cause symptoms closely

resembling one another. Carbolic acid may be
taken as the type. This causes gastro-enteritis,

with severe pain, white scar of lips and throat,

buzzing, dizziness, smoky to blackish urine, pale,

bluish face, weak heart, quick breathing, coma,
and sometimes convulsions. Treatment is by
quick washing of the stomach. A mixture of

lime and sugar of syrupy consistency, Epsom
salt, milk, white of eggs, cardiac stimulants, and
artificial respiration are all valuable.

-Another large group of poisons, the anilines,

includes many of the modern drugs, such as

acetanilid. Closely allied are different aniline

dyes. Also phenacetin, antipyrin. In these the

characteristic signs of poisoning are somewhat
similar to those seen in the phenol group, but
in the more pronounced ones of this series the
main changes occur in the blood. There is Wue-
ness of the skin and lips, difficulty in breathing,

sometimes pinkish to purplish urine, rapid and
feeble heart action. The chief changes are due
to a partial destrtiction of the red blood-cells.

In phenacetin the blood rarely disintegrates

as in antifebrin or acetanilid : whereas in anti-

pyrin there is no real blood action. The treat-

ment of these forms is by prompt evacuation.

cardiac stimulation, oxygen, and most important
of all, artificial respiration.

Alkaloidal poisons (see Alk.\loids) are nu-
merous. The commonest forms of poisoning
from these, the most powerful poisons, are mor-
phine (opium, laudanum, paregoric), strychnine
(nux vomica), atropine (belladonna,) cocaine
(coca), aconitine (aconite), and nicotine (to-

bacco). In acute opium poisoning the classical

symptoms are drowsiness, coma, small pin-point
pupils, loss of pain, slow breathing (6 to 8 to a

minute), moist skin, dry mouth, rousing with
more or less active consciousness, and quick
relapse. Treatment is by washing the stomach
with hot strong tea or coffee, by mouth or by
rectum, and by artificial respiration. Too much
walking of the patient about is not desirable.

Strychnine poisoning causes twitching of
muscles, cramps, irregular muscular movements,
convulsions at slightest jar or touch, fixation

of muscles of breathing, with cyanosis. Treat-
ment is by great quiet, alcohol, chloroform, and
stimulants.

Belladonna poisoning shows wide-awake,
restless consciousness, sometimes active, busy
delirium ; dry mouth, skin hot and flushed,

pupils widely dilated and paralyzed to light and
accommodation, rapid feeble heart, and rapid
respiration. Treatment is by prompt evacuation
of stomach, sodium bromide, opium, caffeine,

or coffee.

Another group of glycoside poisons (see
Glycosides) is characterized by a great similar-

ity in action. Many of these are used in medi-
cine, and some were used as arrow-poisons by
wild natives. This group contains digitalin

(digitalis), strophanthin (strophanthus), conval-
larin (lily-of-the-valley), bryonin (bryonia),
apocynin (dogbane), oleandrin (oleander),
scillain (squills), etc. Tliese are all heart
poisons. They first quicken the heart, then slow
and regulate it, hence their usefulness in many
heart diseases ; but in overdoses they paralyze
the heart by overstimulation. As these drugs
rarely cause poisoning, the treatment is omitted.

Tox albumins form a group of special char-
acter, and all are very violent. Some are of
vegetable and others of animal origin. Tine
most important are abrin (in jequirity-seeds),
ricin (from the seed-coats of the castor-oil
bean— frequently causing death in children who
eat the whole bean), phaliin (in poisonous
mushrooms), rattlesnake poison, cobra poison,
heloderma, and the poison of lizards, etc.

The most important of the bacterial toxins,
some of which might he classed here, are dis-
cussed under their respective heads. For the
endogenous intoxications see the articles on the
infectious diseases, cholera, diphtheria, tubercu-
losis, pneumonia, tetanus, typhoid, etc. ; also
the diseases^ of metabolism, uraemia, diabetes,
Basedow's disease, Addison's disease— thyroid-
ism, myxredema, cretinism, etc. See Toxins
.-KNo Anti-Toxins.

Consult : Von Jaksch, 'Die Vergiftungen'
(1897) ; Kobert, <T.ehrbuch der Intoxikationen'
(1902): Kunkel, <Handbuch der Toxikologie'
(iqoo) ; Kionka. 'Grundriss der Toxikologie> ;

Peterson and Haines. 'Text-book of Legal
Medicine and Toxicology.' Vol. IT. (1903"),

Smith Ely Jelliffe, M.D., Ph'D.
Professor in Pharmacognosy and Instructor in

Therapeutics, Columbia University.
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Toxins and Antitoxins. After it had been
established through tlie researches of Pasteur,
Koch and others that the infectious diseases are
due to low forms of life, known as bacteria, the
question soon arose, "How do bacteria act in

causing disease?" Since anthrax was the first

disease demonstrated to be due to bacteria, at-

tempts to answer this question have generally
been made by reference to the micro-organism
of this affection, and the question is changed
so as to read, "In what way does the bacillus an-
thracis induce the symptoms of this disease, and
cause death?" Of the many answers proposed
to this question, the following are most deserv-
ing of notice

:

(i) It was suggested by Bollinger that

apoplectiform anthrax is due to the de-oxidation
of the blood of the animal by the bacilli. In
other words, it was thought that the germs
manifest their deleterious action by depriving
the red blood corpuscles of oxygen. This had
some support in the resemblance of the symp-
toms of anthrax to those of poisoning with car-

bonic acid gas. The most prominent of these
symptoms are dyspnoea, cyanosis, convulsions,
dilated pupils, subnormal temperature, and in

general the phenomena of asphyxia. It was also
found that postmortem examination reveals con-
ditions similar to those when death is due to

withdrawal of oxygen ; the veins are distended,
the blood is dark, and thick, the parenchymatous
organs are cyanotic and the lungs are
hyperaemic. This theory presupposed a large
number of bacilli in the blood, and this ac-

corded with the estimate of Davaine, which
placed the number at from eight to ten million

in a single drop, but later a more careful obser-

vation showed that in some instances animals
die from anthra.x when the blood is very poor
in bacilli. Cases of this kind were reported by
Virchow and later by Bollinger himself. In-
deed, it has been shown that animals may die

from anthrax while the bacilli are still retained

in the organs, and before they appear in the

general circulation. These and other investiga-

tions of similar character caused those engaged
in this field of research to doubt the truth of
the theory of Bollinger, and these doubts were
soon converted into positive evidence against

it. Oemler found that the blood, even when
rich in anthrax bacilli, still possesses the bright

red color of oxy-hasmoglobin. Toepper and
RoIofT observed cases of apoplectiform anthrax
in which no difficulty of respiration was appar-
ent, and Toussaint caused animals which had
been inoculated with the anthrax bacillus to

breathe air containing a large volume of oxygen
and found that this treatment did not modify
the symptoms or retard death. Finally Nencki
determined the amount of physiological oxida-
tion going on in the bodies of animals sick with
anthrax, by estimating the amount of phenol
excreted after the administration of one gram
of benzol, and found that the oxidation of the
benzol was not diminished by the disease. Thus
the theory that germs destroy life by depriving
the blood of its oxygen has been found not to be
true for anthrax, and if not true for anthrax,
certainly it cannot be for any other known in-

fectious disease. The bacillus anthracis grows
best in the presence of a large amount of oxy-
gen, but many pathogenic bacteria are destroyed
when this element is present in large amount.

Again, in many infectious diseases the bacteria
are not found in the blood at all, and lastly,

the symptoms of these diseases are not those
of asphyxia. These facts have caused a com-
plete abandonment of the theory proposed by
Bollinger.

(2) If a properly stained section of the
kidney or liver taken from an animal dead from
anthrax be e.xamined under the microscope, the
bacilli will be found to be present in such large
numbers that they form emboli which not only
close, but actually distend the capillaries and
even larger blood vessels, and thus interfere
with the normal functions of the organ. From
this appearance it was inferred that the dis-
eased condition might be due to the accumula-
tion of bacteria in important organs, mechanic-
ally interrupting tlieir functions. This is known
as the mechanical interference theory. If an-
thra.x were the only infectious disease, or if

in other infections the germs were as numer-
ous as they are in anthrax, the mechanical in-

terference theory would still have strong sup-
port, but such accumulation of germs in the
organs is not seen in other diseases. Therefore
the mechanical interference theory does not fur-

nish the proper answer to the question, "How do
germs cause disease?"

(3) It was thought possible that the dele-

terious effects of pathogenic germs might be
due to their consumption of a large proportion
of the proteids of the body, thus depriving it of
its sustenance. It is well known that proteids

are necessary to the building up of cells, and
also that micro-organisms feed upon proteids.

However, this theory is untenable for several

reasons : In the first place, in many of the -n-

fectious diseases life is destroyed so quickly that

the fatal effects cannot be supposed to be due
to the consumption of any large amount of pro-
teid. In the second place, the distribution of the

bacteria in the body is such that they do not
cotne in contact with any large proportion of the
nutritive proteids. In the third place, in the

majority of bacterial diseases the symptoms are
not those which would be produced by with-
drawing from the various organs their food ; or,

the symptoms are not those of starvation.

(4) It has been suggested that pathogenic
bacteria manifest their deleterious effects by de-

stroying blood corpuscles, but in many of the

infectious diseases the micro-organisms, although
abundant in certain organs, are not found in the

blood. Moreover, microscopical examination
shows that there is no marked or constant disin-

tegration of the corpuscles.

(5) Having found all of the above men-
tioned theories untenable, and being impressed

by the results obtained by the chemical study of
putrefaction, bacteriologists have been led to in-

quire into the possibilities of the symptoms ot

the infectious diseases and death being due to

chemical poisons. In following out this theory

the following possibilities suggest themselves:

(a) The bacteria may produce or be inti-

mately associated with soluble chemical fer-

ments which produce the symptoms of the dis-

ease and death. This theory at one time had a

number of ardent supporters, among whom
might be mentioned the eminent scientist, de

Bary, but Pasteur proved the theory false when
he filtered anthrax blood through earthen cylin-

ders, inoculated animals with the filtrate, and
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failed to produce the disease and death. A
similar demonstration was made by Nencki,

when he inoculated a 2 per cent sclatin prepara-

tion with the anthrax bacillus, which liquefied

the gelatin, and on standing, the bacilli settled

to the bottom, after which the supernatant fluid,

which was clear and alkaline in reaction, was
filtered and injected into animals without effect.

(b) Bacteria may either directly or indi-

rectly act as ferments, splitting up complex pro-

teids in the tissue and producing among these

cleavage products the specific poisons which in-

duce the characteristic symptoms of the disease,

and may cause death. This belief, once quite

generally held, has stimulated numerous investi-

gations, some of which have led to valuable dis-

coveries ; but at present it is safe to say that

among the bacterial split products formed either

in artificial culture media or in the body there is

not found one which on account of its intensity

of action or from the nature of the symptoms
which it causes, can be regarded as the specific

poison of any of the infectious diseases.

(c) Chemical poisons may be produced by
the cellular activity of bacteria, much in the

same way as morphine is formed in the poppy.

This theory supposes that the formation of bac-

terial poisons is a synthetical rather than an
analytical process. That many of the patho-

genic bacteria do build up poisons synthetically

is shown by the fact that they retain their viru-

lence when grown in artificial cultures made up
practically of inorganic substances, and contain-

ing only minute quantities of organic bodies, so

small in comparison that it must be admitted

that the specific to.xins of these micro-organisms
cannot result from their cleavage action. Most
bacteriologists now agree that bacteria cause
disease and death by the elaboration of chem-
ical poisons ; that these poisons are formed syn-

thetically, and that they are formed within the

bacterial cell.

Having reviewed briefly the above given

theories, I will now give what appears to be, in

the present state of our knowledge, an accurate

definition of an infectious disease. An infec-

tious disease arises when a specific pathogenic
micro-organism, having gained admittance to

the body, and having found conditions favorable,

grows and multiplies, and in so doing elaborates

a chemical poison, which induces its character-

istic effects.

It is impossible to study the action of the

bacterial toxins without giving some considera-

tion to the subject of immunity. Even primitive

man must have observed that all animals are

not alike affected by the same diseases and that

epidemics which decimate certain species are

wholly without effect on the health and life of

others. Very early in his history, man undoubt-
edly recognized the fact that one attack of cer-

tain diseases gives a more or less permanent
immunity to the same disorder. It has also

been long recognized that certain infectious dis-

eases, such as diphtheria and scarlet fever, which
are so highly fatal among children, rarely attack
adults. The question of immunity has long
been, is, and probably will continue to be one of
the most perplexing problems which medical
science has attempted to solve. With so many
chances of infection, the question is often asked,
how is it that the human race continues its ex-
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istence, and why has it not been swept out of

the world by epidemics. The answer to this

question is not easy and the time has not yet

come when it can be given in a perfectly satis-

factory manner. However, w'c are now in pos-
session of numerous facts bearing on this point,

and I will attempt to brielly stale the most im-
portant of these. It should be understood that

the factors involved in securing immunity
against infections diseases are multiple in num-
ber and varied in character. It is a mistake to
attempt to explain immunity as being due to one
or even to a few anti-bacterial properties of the

animal body. Some of the factors which lead

to immunity to the infectious diseases pertain

to the animal organism, while others are due to

limitations of the capability of growth on the

part of the infecting agent. For example, few,

if any, of the patliogenic bacteria can penetrate

the unbroken skin, and infection through this

avenue occurs only when there is some break in

the continuity of the covering of the body. On
the other hand, some of the most powerful path-

ogenic micro-organisms are practically harmless
even when introduced under the skin, while they

may speedily cause death when taken into the

alimentary canal. This is true of the micro-
organisms of typhoid fever and Asiatic cholera.

On the other hand the bacilli of tetanus and
anthrax may do no harm when taken into the
healthy stomach, while they cause speedy death
when injected subcutaneously. From these ex-
amples it must be evident that it is not sufficient

for a pathogenic bacterium, even one to which
man is highly susceptible, to come in contact
with the human body in order to cause disease

;

it must first firid its suitable port of entry, and
even after this has been reached there are other
dangers to the life of the invader with which it

may have to meet before it reaches the place

where it can entrench itself and begin the strug-
gle. The bacteria may be cast out by the me-
chanical movements of the epithelial cilia in the
upper air passages : they may be killed by com-
ing in contact with such fluids as the gastric

juice; or they may be hurried through the body
and cast out in the excretions, as undoubtedly
sometimes happens to typhoid bacilli when taken
into the alimentary canal. Every poison pro-
ducing germ is not capable of maintaining even
for a short time a parasitic existence. The ob-
ligate saprophytes, which are numerous, and
some of which undoubtedly produce powerful
toxins, are capable of harming man only under
certain conditions which are especially favor-
able to their growth and multiplication. Many
members of this class are not capable of growth
and reproduction even when introduced into the
animal body, and consequently they are harmful
to man only when their already formed to.xins

are introduced into his body. In otlier bacteria
the toxins are locked up in the cells and it is

only when some unusual condition gives oppor-
tunity for the disintegration of the bacterium
that its toxin is liberated and may do harm.
This is apparently true of the colon bacillus,
which normally dwells in the intestines of man.
and which forms a most powerful intracellular
poison. Ordinarily this bacterium is harmless
to man because its toxin is held within the cell
and cannot be absorbed through the intestinal
wall, but if the colon bacillus finds its way into
the peritoneal cavity where the cell is disinte-
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grated, its toxin is liberated to the great danger
of the host.

It is customary to discuss the subject of im-
munity under the following heads: (i) Nat-
ural immunity, or that possessed by certain
species or races of animals at all times against
certain diseases; (2) inherited immunity, which
may be transferred from the mother to the
fcetus through the placental circulation, or
from the mother to the child through the
milk; (3) acquired immunity, or that which
is secured by one attack of the disease, by
vaccination, or by repeated treatment with
sterilized or unsterilized cultures. Acquired
immunity may be either active or passive.
By an active immunity we mean that form which
is induced by one attack of the disease, or by
the direct treatment of the animal with filtered

or unfiltered cultures and in which case the anti-

toxic or anti-bacterial substance is produced in

the body of the animal thus treated. Passive
immunity, on the other hand, may be secured
by injecting the blood serum of an animal ac-
tively immunized into a second animal. As an
illustration of active and passive immunity, I

may refer to the method by which diphtheria
antitoxin is prepared and the purpose for which
it is used. The horse is treated with successive,
non-fatal, gradually increased doses of diph-
theria toxin until this animal furnishes a serum
containing a large amount of diphtheria anti-

toxin. The horse's serum when injected into a
cliild sick with diphtheria supplies the antitoxin
which combines with tlie toxin, and thus pro-
tects the tissues of the child from the injury
which would otherwise be inflicted on the cellu-

lar elements by the noxious agent. In this

illustration, an active immunity is induced in

the horse, and as a result of the establishment
of this condition, certain cells within the animal
are stimulated to a form of activity by which the
antito.xin is elaborated. In other words, the
horse treated with successive, gradually in-

creased doses of the diphtheria toxin comes to

possess an active immunity. The horse's serum,
containing the antitoxin, is injected into the

child, which for the time being becomes physi-
ologically a part of the horse, and possesses only
a passive immunity.

It is a fact of common observation, as well
as of experimental demonstration that the lower
animals are wholly immune to many of the in-

fections to which man is readily susceptible.

Among men typhoid fever is one of the grave
diseases, causing great morbidity and increasing
considerably the mortality lists, while among the
lower animals this disease does not occur nat-

urally nor has anyone been able to induce it by
inoculation with the bacillus. Scarlet fever,

yellow fever, leprosy and measles are other dis-

eases which inflict themselves upon mankind,
but to which the lower animals are apparently
insusceptible. Some of the infectious diseases

are prevalent among certain species of animals,

while upon others they seem to be without
effect. .Anthrax is common among cattle and
sheep, while many carnivorous animals wholly
escape this infection. It is worthy of note that in

nature some animals, such as the guinea pig and
rabbit are not known to suffer from epidemics

of anthrax, but this disease can be easily induced
in these animals by artificial inoculation. One
of the important factors in natural immunity is

the fact that the toxicogenic germ is not able
to multiply in the animal body. For instance,

the bacillus pyocyaneus is frequently found upon
the surface of man's body, especially in the
axillary and inguinal regions, and sometimes it

occurs in the intestines, but notwithstanding
this almost constant proximity of this organism,
man is rarely injured by it, yet nevertheless this

bacillus produces a toxin to which man is sus-
ceptible. The micrococcus prodigiosus produces
a powerful toxin and yet it is not pathogenic
to man, or to any other animal so far as is

known. The sarcines are usually regarded as

altogether harmless, but it has been shown that

the intraperitoneal injection of the cellular ele-

ments of these organisms is followed by death.

Another important factor in the production of

natural immunity is, according to Metschnikoff,
to be found in the action of certain phagocytic
cells in the animal body. When pathogenic
bacteria are introduced into a naturally immune
animal, they are seized upon and devoured by
the phagocytes. When the germ is introduced
into a place where no phagocytes are present,

as, for instance, under the skin, into the cornea,

or into the anterior chamber of the eye, the

mobile phagocytes collect at the point of bac-
terial invasion, engulf the bacterial cells by the

aid of their pseudopodia, and then digest them,
or in some other way deprive them of their

capability of harming the body. This method
of disposing of foreign substances introduced
into the animal body is known as phagocytosis.

Even those, who have brought the best argu-
ments against Metschnikoff's doctrine of phago-
cytosis, admit that this phenomenon is especially

noticeable in animals naturally immune, or at

least that in naturally immune animals phago-
cytosis is a frequently observed phenomenon.
When anthrax bacilli are injected under the

skin of a dog, an animal not susceptible

to anthrax, a very energetic phagocytosis

takes place. Even anthrax spores are taken up
by the phagocytes, and sometimes develop into

bacilli within the phagocyte, thus destroying the

organism which has engulfed them, but ordina-

rily their multiplication is rendered impossible.

The phenomenon of phagocytosis is explainable

only on the supposition that the phagocyte con-

tains some chemical substance by virtue of

which it destroys the captured micro-organism.

What this chemical poison is or whether it is

the same in all phagocytes, we cannot say. All

phagocytes contain nucleic acid, and the germi-

cidal properties of this substance have been

abundantly demonstrated, but whether or not

there may be other and more powerful bacteri-

cidal agents in certain phagocytes, we do not

know.
Inasmuch as this article is not devoted to a

discussion of immunity, we will pass by the in-

heritance of immunity with the simple statement

that it is a form of acquired immunity in which

the antitoxin is passed from the mother to the

child either through the placental circulation

before birth or through the milk after birth.

The relative insusceptibility of nursing children

to many of the infectious diseases is well known.

The investigation of acquired immunity has

furnished a rich field for research to the bac-

teriologist, and there are probably more men
now working at this problem than upon any

other subject connected with preventive medi-
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cine. As has already been pointed out, primi-

tive man must have observed that one attack of
certain diseases gives to those who recover more
or less permanent immunity to that disease.

The Chinese recognized this fact many centuries

ago, so far as smallpox is concerned, and this

led to their practice of inoculation for this dis-

ease. The next step made in the study of
acquired immunity was the discovery of vac-
cination for smallpox, as practised by Jenner,
but inasmuch as up to that time the specific bac-
teria remained unknown, the philosophy of vac-
cination could not be explained. The scientific

study of acquired immunity dates from the early

investigations of Pasteur, who in 1880 discov-

ered that inoculations with non-virulent cultures

of chicken cholera gave immunity to subsequent
inoculations with a virulent culture of this mi-
cro-organism. .-Xcquired immunity may be ob-
tained in either of the following ways : ( i ) By
recovery from an attack of the disease; (2) by
vaccination, or by inoculation with a weakened
or attenuated culture of the germ causing the
disease; (3) by the employment of sterilized

cultures of the specific micro-organism or by
the use of its toxins. In this article I will have
to do only with the action of toxins, and it will

be seen that in order to properly discuss this

subject it is necessary to bring in a few facts

concerning immunity.
A toxin is a poison to which an active im-

munity can be secured by injecting successive

and increasing doses of the substance. In order
for a substance to be classified as a toxin it must
be shown that it will produce an anti-body in

some animal. Toxins are poisons, but all

poisons are not toxins. The term poison is a
larger one. and includes the toxins. Jlorphin,
strychnin and other vegetable alkaloids are
poisons but are not toxins. A certain amount
of tolerance can be established for morphin in

the body of man, but there is not formed in

man's blood any anti-body to any of the vege-
table alkaloids or mineral poisons. Toxins are
of bacterial, vegetable, and animal origin. The
bacterial toxins include the specific causes of all

the infectious diseases. The vegetable toxins,

such as ricin, found in the castor-oil bean, and
abrin, found in the seed of the jequirity, are of
more scientific than practical importance. Ani-
mal toxins are found in the venom of snakes,
and possibly in the saliva of certain batrachians
and insects. In this article I will confine my-
self, for the greater part, at least, to a discus-
sion of the bacterial toxins.

Although, as we shall see later, there are
good reasons for believing that all bacterial
toxins are formed within the bacterial cell, it is

customary to divide these toxins into two
classes. Those of the first class are known as
extracellular, and those of the second class as
intracellular toxins. When the bacilli of diph-
theria and tetanus are grown in liquid culture
media the toxins produced by these organisms
are found in solution in the medium in which
the germs have grown, and when such a culture
medium is freed from bacteria by filtration

through porcelain and the germ-free filtrate in-

jected ijito animals, symptoms of poisoning and
death result. This demonstrates that these or-
ganisms form toxins which are readily soluble
and which are easily split off from the bacterial
cell and pass into solution. Ordinarily these are

designated as extracellular toxins, although, as
has been stated, there are many reasons for
believing that they are formed within the cell
from which they are detached at incubating
temperature in the presence of water. On the
other hand, if the typhoid or colon bacillus be
grown in liquid culture media and the germs
removed by filtration, the filtrate is without
effect upon animals, while the germ substance
even in small amount when suspended in water
or other harmless media and injected into ani-
mals causes death. In other words, these last

mentioned organisms elaborate toxins which
remain as constituents of the cell until cellular
disorganization takes place in the body, and it

is not until this happens that the toxin is liber-

ated and manifests its activity. This is suffi-

cient to explain what is meant by extracellular
and intracellular bacterial toxins. I will now
proceed to briefly state the properties of a few
of the toxins belonging to each of these groups.

The toxin of diphtheria is obtained by grow-
ing a virulent culture of the diphtheria bacillus
at the temperature of the body for a period of
time varying from one to three weeks, and then
removing the germs by filtration. The strength
of the toxin solution thus obtained depends
upon many conditions, all of which must be
carefully provided for when one attempts to
prepare a highly potent culture. The medium
largely employed for this purpose consists of
beef tea containing i per cent of sodium chlo-
ride, from I per cent to 3 per cent of pepton, and
made feebly alkaline by the addition of sodium
carbonate. This medium is placed in glass
flasks, each of which should not be more than
one third full in order that there may be a large
surface exposed to the air. The flasks are in-
oculated by floating small bits of diphtheria cul-
ture taken from an agar tube on the surface of
the beef tea. After inoculation these flasks are
kept at 37° C. for from one to three
weeks, after which they are filtered and
are ready for use in the production of anti-
toxin. The toxin solution speedily loses its

toxicity when kept freely exposed to the air
and light. It becomes necessary therefore to
protect it in some way. A good method con-
sists in covering the fluid in the glass flask with
a layer of toluol. This excludes the air and
then the flasks are kept below 15° C. in a dark
room. When some of the solution is to be used
it is withdrawn by means of a pipette through
the layer of toluol and in this way a good toxin
preparation may preserve its toxicity for two
years. In most laboratories engaged in the
preparation of antitoxin the toxin "solution is

not considered sufficiently strong unless .02 of
a cubic centimetre of it suflice to kill a guinea
pig weighing 250 g., within three to five" days.
However, it is not always easy to prepare a cul-
ture whose toxin will come up to this standard,
but occasionally one succeeds in making a prep-
aration rnuch stronger than this, and when a
good toxin has been prepared it is important to
preserve it according to the method already
given.

The toxin prepared as stated above is in-
jected into horses in gradiially increasing doses.
At first a small amount is used and this causes,
as a rule, evidence of slight illness in the animal.
It probably develops some fever, loses its appe-
tite, and has a roughened coat, but returns to a
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normal condition in a few days ; when the in-

jection is repeated. After the third or fourth
treatment the quantity of toxin used is rapidly

increased, and it is soon found that the animal
bears without apparent effect many times the

quantity which, if used without previous treat-

ment, would have caused death. After this

point has been reached tlie horse is bled from
some large vein in the neck, the blood thus ob-
tained allowed to coagulate, and the serum of
this blood is found to have antitoxic properties.

The strength of the antitoxin is determined by
ascertaining how much toxin a given quantity

of the blood serum from the immunized horse
will neutralize. The minimum lethal dose of
the toxin for a guinea pig weighing from 200 to

300 grams is determined, and the amount of

antitoxin necessary to neutralize 100 minimum
lethal doses of the toxin is known as an im-
munit}' unit. This amount of antitoxin mixed
with 100 minimum lethal doses of the toxin in

a test tube and injected into a guinea pig pre-

serves the animal from any injury from the
toxin. The antitoxins now generally prepared
contain from 500 to 5,000 immunity units with-
out reference to the amount of fluid contained
in the dose. I mean by this that a flask of anti-

toxin marked 500 immunity units contains
enough antitoxin, whether it be in one cubic
centimetre or in ten, to neutralize 500 times lOO

minimum lethal doses of the toxin.

Diphtheria toxin has never been obtained in

a chemically pure condition. It can be said with
considerable certainty that it is not a proteid

body, because the purest preparations that have
been made fail to respond to characteristic pro-

teid reactions. Its molecular weight is evi-

dently much less than that of the antitoxin, be-

cause the toxin filters readily through porcelain,

and diffuses quickly in gelatin, while, on the

other hand, the antitoxin is largely removed by
filtration of its solution through porcelain and
it does not diffuse through gelatin. The toxin

is highly susceptible to heat, a temperature of
60° being sufficient to markedly, although not

wholly destroy its toxicity. As has already been
stated, exposure to air and light speedily robs

this substance of its toxicity. A like effect is

induced by the presence of both mineral and
vegetable acids. Even lactic and tartaric acid

speedily render it wholly inert and its toxicity

is decreased, although not completely destroyed,

by borax and boracic acid. It is especially sus-

ceptible to the action of oxidizing agents, such
as permanganate, chlorine, iodine, etc. It dif-

fuses readily through parchment, but does not

pass through animal membranes nor through
collodion sacs. It is insoluble in absolute alco-

hol and long contact with this agent destroys

its toxicity. It is also robbed of its virulence

by the digestive ferments present in the stomach
and intestine. From its solutions it is carried

down mechanically upon the addition of chloride

of calcium, which precipitates calcium phosphate.

In this respect, as well as in its susceptibility

to heat, diphtheria toxin bears a close resem-
blance to the enzymes, and there are many who
believe that it should be classed with these

bodies.

.^nimals differ widely in their susceptibility

to diphtheria toxin. This is true of individuals

and still more markedly true of species. The
most susceptible animal is the guinea pig.

Horses, sheep and goats are susceptible, while
rabbits are less so, and white mice practically
refractory. It lowers the temperature, and
when given in poisonous quantities may reduce
the body heat to 25° C. There has been consid-
erable discussion concerning its action on the
heart. Some experiments indicate that its action
upon this organ is direct, while the bulk of evi-
dence indicates that it is not direct but only a
secondary effect upon this important organ.

The diphtheria antitoxic serum prepared by
the method already given in horses and now
generally used in the treatment of diphtheria,
has been the means of reducing the mortality
from this disease from more than 50 per cent to
less than 5 per cent. Indeed, when an efficient

serum is used on the first day of the appearance
of diphtheritic membrane in the child's throat,
recovery is almost absolutely certain, the mor-
tality under this condition being less than 2 per
cent. As a rule the serum is preserved by the
addition to it of 0.5 per cent of phenol or 0.3
per cent of tricresol. Filtration of the serum
through porcelain robs the substance of its anti-
toxic properties, the antitoxin being held in the
filter on account of its relatively large molecule.
Heating antitoxic serum to from 60° to 70° de-
stroys its value. On the other hand, the dried
antitoxin will bear a temperature of 1 10° for
half an hour without injury.

It is highly probable that diphtheria anti-

toxin is an albuminous substance. It certainly
has none of the resemblances to ferments shown
by the toxin. It is in and of itself perfectly
harmless to the animal body. All the slight dis-

turbances, such as urticaria, which result from
the use of diphtheria antitoxic serum, are due
to other constituents of the serum and not to
the antitoxin. It may be precipitated by metal-
lic salts as other albuminous bodies are, but it

is not carried down mechanically as happens to

the to.xin and to ferments. There are some rea-
sons for believing that antitoxin belongs to the
globulins. However, nothing can be said with
certainty on this point.

Tetanus toxin is probably the most poison-
ous substance known. It is prepared by grow-
ing tetanus bacilli in simple bouillon or on blood
serum under anaerobic conditions. The germ is

removed by filtration through porcelain. The
toxin is easily destroyed by both physical and
chemical agents. Exposure to air and light

soon robs it of its toxicity. So markedly is this

true that even in filtration care should be taken
to exclude both air and light. According to

the experiments of Kitasato, exposure to sun-
light for from 15 to 18 hours completely de-
stroys the poison. Other observers say that the

same effect is produced in half this time. Ox-
idizing agents, such as dilute solutions of potas-
sium permanganate, mineral and vegetable acids

destroy its toxicity promptly. The tetanus toxin

may be easily obtained in dry form by precipita-

tion with ammonium sulphate, extraction with
water, dialysis and evaporation in vacuo. How-
ever it should be understood as thus prepared
it is by no means pure. It is probable that the

toxin is carried down mechanically with the

albumoses that are precipitated on the addition

of ammonium sulphate. The purest prepara-
tions that have been made give the biuret and
the Millon reactions, and there are those who
believe that tetanus toxin js an albumose. Ac-
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cording to Brieger and Cohn, the fatal dose of

the pure toxin for a mouse is about 0.0000005

gram and for man 0.00023 gram. The horse is

said to be the most susceptible animal. It re-

quires 2,000 times as much of the poison per kilo

of body weight to kill a rabbit as it does to kill

a horse, and tlie chicken is a hundred times less

susceptible than the rabbit. When given by the

mouth, the tetanus toxiji is without poisonous
properties, but when injected subcutaneously or
intravenously in sufficient amount it speedily

kills. It is most potent, however, when admin-
istered subdurally or intracerebrally. This is

due to the fact that it combines with the tissue

of the nerve centres. Recent experiments show
quite conclusively that when tetanus toxin is

injected subcutaneously or when it is developed
by the growth of the tetanus bacillus in a
wound, the toxin is conveyed to the nerve cen-
tres through the axis cylinder of motor nerves,

and that symptoms of tetanus first develop when
the anterior horns of the spinal cord are reached.

This explains why there is always a period of
incubation, both after the subcutaneous injection

of the toxin and as a result of a tetanus infected

wound. It also makes clear the observation so
frequently recorded that this period of incuba-

tion is shorter the nearer the site of inoculation

is to the central nervous system. That tetanus

toxin does form a compound with certain con-
stituents of the tissue of the central nervous
system is shown by the fact first observed by
Wassermann that when the toxin is rubbed up
in a mortar with brain or spinal cord tissue, it

is completely neutralized. In other words, it

forms a compound with some constituent of this

tissue. Tliis probably is w-hat happens when the

poison is generated in the body of man or some
other animal and as a result of this injury to

the nervous system tetanic spasms occur.

A tetanus antitoxin has been prepared in a
manner similar to that employed in the prepara-
tion of diphtlieria antito.xin. Unfortunately,
however, the brilliant practical results obtained
in the treatment of diphtheria with antitoxin

have not been secured in the treatment of teta-

nus. The value of tetanus antitoxin as a pro-
phylactic agent is established, and this agent
should be used whenever a wound contaminated
with dirt or powder or anything else suspicious
of tetanus is dressed, and subsequent treatments
with antitoxic serum should be employed on the
3rd, 5th and 7th days after the first dressing of
such wounds. As a curative agent, tetanus anti-

toxin has not given satisfactory results. How-
ever, there are cases on record in which tetanus
antitoxin has apparently been of curative value.

Moreover, methods of preparation and details of
treatment are constantly being improved, and it

is altogether within the range of possibility that

tetanus antitoxin may still prove of great value
as a curative agent.

Bacillus botulinus, an organism found by
Van Ermengem in poisonous ham, produces a

soluble, liighly active toxin. It is estimated that

the fatal dose for man is about 0.035 "iR- It

causes dilatation of the pupil, loss of voice, re-

tention of urine, and constipation, followed by
paralysis and terminating in death. It is highly
susceptible to air and light, and is destroyed by
a temperature of 58° C. continued for three

hours. Alcohol, ether, and oxidizing substances
destroy it promptly, while reducing agents have

but little effect. Unlike the toxins heretofore
discussed, it is absorbed from the alimentary
canal and may produce its harmful effects when
taken by the mouth. The digestive ferments of
the stomach and small intestine are without in-

fluence upon it. The botulis toxin, as it is

called, is apparently a specific nerve toxin. Ac-
cording to Marinesco and others it causes
marked changes in the cells of the anterior
horns, leading to chromatolysis and disintegra-
tion of Nissl's grannies. Outside of the body
this to.xin forms an inert compound with central

nervous tissue. In this respect it resembles the
tetanus toxin. Kemper has prepared an anti-

to.xic serum by immunizing goats, but the prac-
tical value of this preparation has not yet been
demonstrated.

Bacillus pyocyaneus forms a slightly soluble
toxin and therefore stands, as it were, midway
between those germs forming extracellular and
those forming only intracellular toxins. The
soluble toxin of the pyocyaneus is nuich more
resistant to both physical and chemical agents
than either the diphtheria or the tetanus toxin.

Wassermann has prepared an antitoxin which
protects animals against inoculation with fatal

doses of tlie living germ. This toxin is at pres-
ent at least of more theoretical than practical

value.

We now turn to those bacteria which produce
only intracellular to.xins. It is only within very
recent times that any satisfactory work with
these toxins has been done. It has been found
in the writer's laboratory within the last few
months that the colon, typhoid and anthra.x
bacilli may be split up by sodium alcoholate
and that among the split substances thus ob-
taiiied there are toxins with which animals may
be immunized to the respective micro-organisms.
In doing this work, these bacteria have been
grown upon specially devised tanks in such a
way that it has been possible to obtain several
kilograms of germ substance free from culture
medium. The germ substance thus obtained has
been extracted first with alcohol, and then in
Soxhlet extractors with ether in order to remove
all substances soluble in these agents. After
this extraction the substance has been ground to
a powder in agate mortars and dried. These
powders constitute what is known as the crude
toxin. The fatal dose of these crude toxins for
guinea pigs weighing from 200 to 300 grams is

for the colon germ, one part of toxin to 50.000
of animal body weight, for the typhoid germ,
one part to about 30,000, and for the anthrax
germ one part to 2,500. These crude toxins
have been heated for from l to 2 hours with a
2 per cent solution of sodium hydrate in absolute
alcohol. This breaks up the germ substance
into a part soluble and a part insoluble in abso-
lute alcohol. The part soluble in absolute alco-
hol contains all the toxin and some other sub-
stances as well — in fact only about 15 per cent
of the part soluble in absolute alcohol is toxin,
and with these animals have been immunized and
protected against fatal quantities of the living
germ. The fatal dose of the colon toxin thus
prepared for guinea pigs is between one and two
milligrams, while that of the typhoid and an-
thrax bacilli is somewhat larger. It remains to
be seen how potent a serum may be obtained
with these toxins, and whether or not such a
serum will be of practical value The re-
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searches of other investigators have not given
very satisfactory results, but a brief statement
of some of these may be of value. Brieger,

Kitasato, and VVassermann found by heating
typhoid cultures to from 80° to go" C, and pre-

cipitation with alcohol they obtained a substance
which was feebly toxic and slightly immunizing.
Sanarelli grew a highly virulent typhoid germ
in glycerin bouillon for a month, then sterilized

at 60° C. and obtained a feeble soluble toxin,

the fatal dose of which for rabbits was 10 cc.

per kilogram. Rodet found in filtered typhoid

cultures a substance of slight toxicity causing
some elevation of temperature and local ne-
crosis. Conradi obtained a poisonous body by
the antiseptic autolysis of typhoid bacilli. In
this way he secured a soluble cell free poison
which killed guinea pigs in doses of 0.2 cc.

Macfayden ground up typhoid bacteria at the

temperature of liquid air and obtained a highly
poisonous substance with which he has been able

to produce a slight degree of immunity. It

should be understood, however, that by this

method the only thing that is accomplished is

the fine disintegration of the bacterial cell. The
basic substance discovered and named typho-
toxin by Brieger and the toxalbumin of the same
author are not bacterial toxins.

The cholera bacillus has been investigated by
a large number of experimenters with diverse

and in some instances with contradictory results.

Undoubtedly it is true that this organism con-
tains an intracellular toxin, traces of which
have been extracted in various ways, and with
this a slight degree of immunity has been se-

cured. For instance, Conradi has submitted this

organism to long continued aseptic autolysis and
has obtained by this method traces of a toxin.

The pest bacillus forms an intracellular

toxin, but apparently the bacillus itself easily

undergoes disintegration and the toxin readily

passes into solution. For instance, Markl found
that the cell substance when life was destroyed
by chloroform was very toxic, but that the fil-

trates of cultures were not highly active unless

old cultures were employed. The minimum
lethal dose of the most potent poison obtained
was found to be for mice 0.005 cc. A pest

antitoxin has been prepared^ indeed, there are

several preparations of this substance, differing

more or less in method of preparation and in

potency. The pest antitoxin of Yersin, made by
treating horses with gradually increased doses
of dead cultures, undoubtedly has curative value
in the treatment of the disease.

The presence of a toxin within the cell of the

gonococcus has been demonstrated. If a culture

of this organism two days old be filtered through
porcelain and the filtrate injected into mice, but
little or no effect results, while if a culture from
two to three weeks old be treated in the same
way the filtrate is found to be toxic. This
shows that the toxin is contained within the cell

and becomes active only after the disintegration

of the organism. Wassermann obtained some
preparations, o.i cc of which were sufficient to

kill mice. Gonotoxin is a fairly stable body. It

can be precipitated with absolute alcohol and
can be heated to 180° without marked loss of
toxicity. While none of the lower animals are

susceptible to infection with this micro-organ-
ism, rabbits, mice and guinea pigs are readily

affected by the toxin. Attempts have been made

to produce an antitoxin for this poison, but
without any marked success. It is true that
Christmas has reported the preparation of an
active serum by immunizing goats, but the action
of this antitoxin is very slight, and Wasser-
mann's results have been wholly negative.

Cultures of the pneumococcus, the cause of
croupous pneumonia, have been found to be
slightly toxic. From the heart's blood of rab-
bits treated witli this germ Isaeff extracted a
poison which killed animals and with which he
was able to secure a slight degree of immunity.

The tubercle bacillus elaborates a potent
poison, which has been studied under the name
of tuberculin. Up to the present time, however,
there is no reason for believing that this organ-
ism produces any toxin. Tuberculin is a poison,

but not a toxin— that is, animals cannot be im-
munized to it, nor can an antitoxin be prepared
from it.

It is especially desirable that we should know
something about the toxin of the anthrax bacil-

lus, because this organism has been taken as the

type of infectious bacteria, and until its toxin is

isolated and studied it will be difficult to formu-
late any theory concerning the action of patho-
genic germs that will not be open to criticism.

A few years ago Conradi after an apparently ex-

haustive research on this subject came to the

following conclusion: "By no method known
at present can it be shown that the anthrax
bacillus forms either an extracellular or an
intracellular poison in the animal body. Indeed,
these experiments increase the probability that

the anthrax bacillus does not form any poison-

ous substance. Therefore the solution of the

manner in which anthrax infection results re-

mains unknown. Whether improved chemical
methods will lead to the detection of a poison
or not, cannot be determined, but for the present

the anthrax bacillus must be regarded as a

purely infectious organism." This conclusion
certainly is not true, as has been shown by re-

cent work in the writer's laboratory, where the

anthrax bacillus has been broken up and a highly

active toxin obtained and animals immunized to

this toxin.

Many— possibly all — of the pathogenic bac-

teria produce what may be called secondary
toxins. These bodies — also designated as ly-

sins— have a solvent action upon the red blood
corpuscles. Animals may be immunized to the

lysins, and the blood serum of immunized ani-

mals prevent the action of the lysin on blood
corpuscles in the test tube. Tetanolysin is

found in cultures of the tetanus bacillus along
with tetanospasmin. or the specific toxin. The
corpuscles of diff^erent species of animals vary
markedly in their susceptibility to this lysin.

Tetanolysin is a highly unstable substance.

Even at room temperature and in dilute solution

it often decreases markedly in its potency within

a few hours. It is completely destroyed by a

temperature of 70° C, and is markedly weak-
ened at 50° C. There appears to be no constant

relation between the amounts of tetanospasmin
and tetanolysin in cultures of the tetanus bacil-

lus. Sometimes one is present in large amount
while the other is deficient, or both may be pres-

ent in either small or large quantity.

Pyocyanolysin is found in small amount in

cultures of the bacillus pyocyaneus. In young
cultures it is apparently present only in the cell
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substance, but in cultures from three to four
weeks old the lysin can be detected in the filtrate

after removal of the germ.
Colilysin, or the lysin of the bacillus coli

communis, is thermostable, bearing a tempera-
ture of 120° C. for one half hour without de-

crease in its potency. Recent experiments in the

writer's laboratory show most convincingly that

in case of the typhoid, colon and antlirax bacilli

at least, the lysin is a constituent of the bacterial

radiate many side chains. It must be under-
stood that this is a chemical and not a morpho-
logical conception of the cell. Physiologically
these side chains are concerned in processes of
nutrition. Nutritive substances brought to the
cells by blood or lymph can be utilized only after

they have entered into combination with one or
more of these side chains. It is possible that
some of these side chains combine witli carbo-
hydrates, others seize upon proteids, whil;

..3

Fig. I.

A, complement; B, intermediary body; C, receptor;
oart of cell.

Fig. 2.

Cell with different kinds of receptors. C, receptor.

A

Fig. 3.

Showing separation of antitoxins, and combination
of toxins with free antitoxins.

Fig. 4.

Showing the action of anti-complement. A, comple
raent; B, intermediary body; C, receptor; D, cell; E,
anti-complement.

rL.\TE I.

;ell. When the cell substance is broken up by
means of sodium alcoholate, the lysin can be
separated from other constituents, and its action
on red blood corpuscles demonstrated in the
test tube.

The actions of toxins on the animal body will
be best understood by a brief statement of the
following theories

:

I. The h'o-cheiTiical theory of Ehrlich : —
Ehrlich teaches that certain ceils of the animal
body consist of nuclei, which he designates as
'special executive centres," from which there

others fasten themselves to molecules of fat. In
this way all serve in securing nutritive material
for the growth, repair, or reproduction of the
cell. It is also probable that certain pharma-
cological agents act upon the different tissues

of the body by virtue of combinations effected
with these cellular side chains. In order for
any substance to be poisonous to a given animal,
there must be in the body of that animal, cells
with side chains capable of combining with the
substance. A body which is unable to effect 3
combination with any animal tissue cannot be
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poisonous. It is not supposed that cells possess

side chains especially provided for the purpose

of combinmg with poisons, but it is possible that

certain atomic groups which ordinarily are con-

cerned in securing nutritive material for the

cell may combine with substances which are

capable of bringing about cellular destruction.

On account of the close chemical resemblance

between the bacterial toxins and certain food

principles, notably those proteid in character,

this supposition seems quite plausible. In the

first place then we may say that the body cells

must possess toxophile side chains. By this it

is meant that in the molecular construction of

certain constituents of the cell there are groups

of atoms which can combine witii bacterial tox-

ins. On the other hand a given substance in

order to be toxic must possess certain cytophile

side chains. Both the toxophile groups of the

cell and the cytophile groups of the toxin may
be designated as haptophorous bodies. By this

it is meant that by virtue of these groups the

toxin enters into combination with certain mole-

cules within the cell. However, the toxin is

possessed not only of a haptophorous, but also

of a toxophorous group, and it is by virtue of

the latter that injury to the cell may be accom-

plished. According to this theory, ordinary

nutritive products must possess cytophile hap-

tophorous side chains, but do not contain the

toxophorous group. When a small amount of

a bacterial toxin is introduced into the body of ?t

susceptible animal, by virtue of its haptophorous

group it combines with some cell in the body.

Whether or not it causes destruction of that cell

depends upon the immediate injury done by this

combination. If the toxin be introduced in

quantity sufficiently large it may completely de-

stroy the cell, and if a sufficient number of cells

be destroyed, death results. If, on the other

hand the amount of toxin introduced be non-

lethal, and the number of toxophile groups in

the cell used up in the combination be also small,

the cell soon recovers from the injury done it,

but recovers deprived of the constituent side

chain wOiich has combined with the toxin.

Feeling this loss, and needing this side chain in

order to supply itself with nutritive material,

the cell throws out a new side chain, and when
stimulated by frequent introduction of small

quantities of toxin, it finally not only makes

good the loss with which it has met, but throws

out more side chains than it can possibly use.

The over-stimulated cell secretes, as it were,

toxophile groups and as frequently happens in

case of tissue stimulation, the process continues

to a point of over compensation. The excess of

toxophile groups thrown out by the cell becomes

so great that some of them are cast off into the

blood, lymph and other fluids of the body and

thus constitute the antitoxin. If the toxin be

introduced into the body of an animal whose

blood and Ivmph are filled with detached toxo-

phile groups, the toxin is neutralized by these

detached side chains and the cell escapes injury

wholly. It is in this w^ay that Ehrlich accounts

for the formation of antitoxins and the produc

tion of toxin immunity

treated wholly escape any injurious effect. Ehr-
lich makes the following statement on this sub-

ject: "The theory above developed allows of

an easy and natural explanation of the origin

of antitoxins. In keeping with what has already

been said, the first stage in the toxic action

must be regarded as being the union of the

toxin by means of its haptophorous group to

certain side chains of the cell protoplasm. This
union is, as animal experiments with a great

number of toxins show, a firm and enduring

one. The side chain involved, so long as the

union lasts, cannot exercise its normal nutritive

physiological function— the taking up of defi-

nite fgod-stuffs. It is, as it were, shut out from,

participating, in a physiological sense, in the

life of the cell. We are, therefore, now con-

cerned with a defect which, according to the

principles so ably worked out by Prof. Carl

Weigert, is repaired by regeneration. These

principles, in fact, constitute the leading concep-

tion in my theory. If, after union has taken

place, new quantities of toxin are administered

at suitable intervals and in suitable quantities.

rL.XTE II.

A =i Nnciein group. E = Toxic group.

B = Ani'<lo group. F = Hemolytic group.

C = Di-amido group. C. = Ilemoglobm splitting group.

D = Mor. amido group. H = Carbohydrate group.

the side chains which have been reproduced by

the regenerative process are taken up anew into

union with the toxin and so again the process

if tiie biood serum of of regeneration gives rise to the formation of

an immumVed animal be injected into a non- fresh side chains. In the course of the progress

immune animal and the latter be treated with of typical systemic imnnmization, as this is prac-

the homologous toxin the poison thus introduced tised in the case of diphtheria and tetanus to.xuj

combines with the antitoxin dissolved in the especially, the cells become, so to sav, educated

body juices and the cells of the animal thus or trained to reproduce the necessary side chains
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in cver-increasiiij? quantities. As Weigert has
confirmed by many examples, this, however,
does not take place as a simple replacement of
the defect. The compensation proceeds far

beyond the necessary limit ; indeed, over-com-
pensation is the rule. Thus the lasting and
ever-increasing regeneration must finally reach
a stage at which such an excess of side chains
are present in too great a quantity for the cell

to carrj', and are, after the maimer of a secre-

tion, handed over as needless ballast to the
blood. Regarded in accordance with this con-
ception, the antito.\ins represent nothing more
than side chains reproduced in excess during

the existence of the following groups: nuclcin,
amido, di-amido, mon-amido, carbohydrate,
toxic, hemolytic, and hemoglobin-splitting.
Graphically we may represent the colon mole-
cule as in Plate II.

There may be, and probably are, many other
groups ; then, each of these may, and probably
does, contain sub-groups. Besides, these groups
are attached to one another to form a highly
complex molecule, and the lines along which the

molecule splits up depend upon the kind and the
amount of the energy applied. The force with
which these groups arc held in the molecular
whole varies in strength, conpc(|uently some
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are brought within the range of chemical at-

traction, if the chemisin between a group in the

one and a group in the other is greater than

that which holds these groups in their respec-

tive molecules, a reaction takes place. Each

group is split off from its molecular combina-

tion, and the two combine to form a new
molecule; and the injury done the bacillus or the

cell depends upon the group that has been ab-

stracted. No bacillus molecule can do the body

cell harm unless such a reaction takes place.

It follows also that a toxin split off from a

bacterial molecule and injected in the free state

into an animal does harm, or breaks down the

body molecules more promptly than when the

unbroken bacillus is introduced; as sodium
chloride is not a poison, but if it be broken up

into its constituent base and acid, either of these

when introduced into the body destroys the

first cells with which it comes in contact.

(5) The reaction between bacillus and cell

resulting in the formation of antitoxin may be

illustrated in Plate III.

Suppose that the chemical attraction between
group e in the bacillus molecule and group m
in the cell molecule, is greater than that which

holds these groups in their respective molecules,

then these groups will be broken away from
their molecules and unite to form a new mole-

cule ; which being saturated and stable, is not

harmful. The injury done to the cell will de-

pend upon the importance that group m bears

to the functioning power of the cell, and the

injury done to the animal depends upon the

number of cells whose physiological function is

thus interrupted. The cell which has been in-

jured, by virtue of its chemical attraction, re-

pairs its loss by splitting off from the nutritive

substances within the range of its chemism
groups of m, and in doing this it splits off more
m's than it can use, and the excess becomes the

antitoxin of the blood serum. With this con-

ception it is easily understood why the number
of antitoxins that may be formed is practically

unlimited and why each is specific. As group

e in no two kinds of bacterial cells is identical,

so the group split off from the body cell will

not be identical.

Victor C. V.\ughan,
Dean DcpartnicHt Medicine and Surgery, Uni-

versity of Micliisan.

Tox'odon, a genus of large Pleistocene

mammals whose complete remains are found in

the Pampas formations of Argentina. They
were about the size of a hippopotamus ; the

teeth consist of large incisors, very small lower
canines, and strongly-curved molars, all with

persistent roots. According to Cope, the tarsal

bones more nearly resemble those of the Pro-
boseidca than any other known ungulates.

With a smaller genus, Nesodon. it constitutes

the sub-order Toxodontia.

Toy, Crawford Howell, American Oriental

scholar: b. Norfolk, Va., 2.-? March 18.36. He
was graduated at the University of Virginia in

1856, studied in Berlin (1866-S), and became
professor of Hebrew in the Southern Baptist

Theological Seminary in i86g, and professor of

Hebrew and Oriental languages and lecturer on
biblical literature at Harvard in 1S79. His
published works include: 'The Religion of

Israel' (1882): 'Quot.itions from the Old
Testament in the New Testament' (1884);

'Judaism and Christianity, a Sketch of the

Progress of Thought from Old Testament to

New Testament' (1890); "Hebrew Text and
English Translation of EzekieP (i8gg); 'Com-
mentary on Proverbs' (1899) ; and others.

Toyama, to-ya-ma', Japan, the capital of

the prefecture of Toyama, situated near the head
of Toyama Bay, west coast of central Hondo,
170 miles northwest of Tokyo. It has consider-

able trade in drugs and leather. Pop. ( i8gg)

59,588.

Toynbee, toin'be, Arnold, English social

economist and philosopher: b. London 2,3 Aug.
1852 ; d. Wimbledon 9 March 1883. He was
interested in various movements of popular re-

form and the betterment of the laboring classes.

Though called a socialist, he was certainly a

conservative one, and vigorously opposed in two
lectures the doctrines of the 'Progress and
Poverty' (1880) of Henry George (q.v.).

Toynbee Hall in Whitechapel, London, was
established in his memory in January, 1885, and
was the first "university settlement." His writ-

ings were posthumously collected as 'The Indus-
trial Revolution' (1884; 4th enlarged ed.,

1894). Consult: Montague, 'Life' (Johns
Hopkins historical series, 1889) ; Milner, 'Ar-
nold Toynbee: a Reminiscence' (1895).

Toynbee, Paget, English critic and author:
b. Wimbledon 20 Jan. 1S55. He was educated
at Balliol College, Oxford, and from 1878 to

1892 was a private tutor. An Italian scholar,

he has been a contributor to 'Romania' and the

'Giornale Storico della Letteratura Italiana,'

and published: 'Index of Proper Names in the

Works of Dante' (1894, 1897): 'Dictionary of

Proper Names and Notable Matters in the

Works of Dante' (i8g8): 'Ricerche e Note
Dantesche' (1899) ; 'A Critical Text of the

Divine Comedy' (1899): besides editions of

the three parts of Cary's 'Vision of Dante,'
with introductions and notes (1899, 1901, 1902) ;

a 'Life of Dante' (igoo; 2d ed., 1901) ; and
'Dante Studies and Researches* (1902).

Toys, American, Manufacture of. To
tell the story of the art of toy making from
its earliest days it would be necessary to follow
the industry back through many centuries, for

the archaeologists, in delving among the tombs
of ancient Greece and Egypt have made the sur-

prising discovery that children played with dolls
— and jointed dolls, at that— more than 5,000

years ago. Moreover, by the side of these dolls

the scientists have unearthed other playthings
that children still crave: dolls' furniture, the

utensils for cooking and for keeping shop, and,

what is perhaps more interesting from the point

of view of the antiquarian, the articles used by
the priests in the making of sacrifices, cleverly

duplicated in miniature, showing that the chil-

dren of those times also played at having re-

ligious exercises for the benefit of their dolls.

Scientists now claim that the custom of
playing with dolls is one that is practically as

old as the world itself, and they base their as-

sumption upon the theory that playthings are
and always have been just as necessary a con-
stituent of human health and development as

either food or medicine. The most eminent
modern psychologists support this theory.
They claim that the reason why children crave
toys is that their nature requires them, and
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that to deprive them of such playthings would
be to retard their mental growth and develop-

ment.
In spite of the early origin of toys the prog-

ress in the manufacture of playthings was so

slow that, even as late as lOO years ago they

were few in number, simple of construction,

and extremely costly, especially in the United
States. At that time no such articles were
made in this country, and. as the cost of im-
portation added materially to the price, there
were comparatively few persons who were
financially able to purchase such puppets for

their little ones. Instead, the children of those
days accepted more primitive playthings — dolls

that were often not dolls at all, but pieces of

cloth, either folded and pinned in such manner
as to suggest the "shape" that was not there,

or with head and bust stuffed hard with saw-
dust, the features being indicated by pen and
ink drawing. In addition to these dolls there

were a few other toys that could be purchased
for children, but hoops, jumping-ropes, ten-pins,

marbles, pop-guns, the jack-in-the-box, the bat-

tledoor and shuttlecock, a few simple .games,
some roughly illustrated books, alphabet blocks,

etc., represented the limit of the toy-sellers'

stock.

So far as America is concerned the toy-

making industry is of so recent an origin that

it can scarcely be said to have a history. Less
than fifteen years ago more than go per cent
of the toys sold in this country were of foreign
manufacture, and we made no attempt to export
such few articles as we did make into other
countries. To-day, on the other hand, scarcely
more than 25 per cent of the toys we sell are
made abroad, the total amount being less than
$5,000,000 in 1905, while our exports are in-

creasing so rapidly year by year that it will

not be long before they attain the $1,000,000
mark. The only hold that the foreign manu-
facturer has upon the American market at the

present time is due to the fact that he can make
the cheaper grades of toys at so low a price

that he can sell them to us for less than we
can make them. So far as ingenuity and skill

are concerned he has at no time been able to

keep pace with us, for the wooden jointed doll

that was so popular a few years ago. and the

crude mechanical toys that delighted the hearts
of the children of the last generation, have
given place to that domestic invention, the un-
breakable doll, which was first made in Brook-
lyn, N. Y., and the cast steel toy which is so
perfect in its mechanism.

To obtain anything like an accurate idea of

the great progress that this nation has made in

the art of toy-making it is necessary to re-

member that up to ten years ago there was not
a doll factory in the United States, and that

such other toys as were manufactured in Amer-
ican turning mills w-ere cheap in quality and
unprepossessing in appearance. To-day practi-

cally the only toy that is not made successfully

in this country is the so-called "French bisque"
doll, which we still import from Bavaria. So
far as other toys are concerned the products of

AiTierican industry are so far superior to any
goods that we can import that our demands
upon the toy-makers are decreasing steadily

every year.

When the .\nierican manufacturers began to

make toys, about a quarter of a century ago,
they found that it would be extremely difficult

for them to compete successfully with the for-

eign toy-makers in the field which they had
occupied for so long. In the first place ma-
terial was cheaper in Europe, and there could
be no comparison between the comparatively
good wages paid to workmen in this country
and the miserable pittance allowed in those
German and Swiss villages where the entire

population was held under contract to produce
such goods at prices that barely enabled them
to keep body and soul together. To overcome
this difficulty American inventive genius w-as

called into play, with the result that the local

manufacturers not only established many new
lines of toy specialties but that they evolved
countless ingenious contrivances that the foreign

producer has never dreamed of making. Thus
while we still import some dainty toys from
France, Germany, and Switzerland, nearly all

the newest and most unique productions are

now made in America.
According to the statistics collected for the

IQOO census there are no less than 170 estab-

lishments in the United States in which toys are

now made. Of these, 49 are located in New
York State, 23 in Massachusetts, 18 in Penn-
sylvania, 16 in Ohio, 13 in Illinois, and 11 in

New Jersey, while the remaining 40 are dis-

tributed among no less than 15 different States.

The amount of capital invested in this business
in 1900 was reported to be $3,289,445 ; the cost

of material was said to aggregate $1,668,199,
while the total value of the goods produced by
these manufacturers was $4,024,999. The num-
ber of persons employed in these establislunents

was 3,330, while the wages paid aggregated
$1,123,593.

Another industry that is closely allied to

that of toy-making is that of the manufacture
of the tinsel decorations which are used upon
Christmas trees and for other ornamental pur-
poses at that time of the year. While it is true
that a great many of these articles are still

imported from Germany, the largest part of
these tinsel novelties and trimmings used in

this country are made in Philadelphia, there
being one establishment alone in that city which
has an annual output of 15,000,000 tinsel orna-
ments, and 2,500,000 paper dolls— fairies, San-
tas, etc.— for the decoration of Christmas trees.

From the Philadelphia workshops these goods
are shipped to every State in the Union as well

as to Canada, Mexico, Cuba, and South Amer-
ica. During the past few years there has also

been an indication of an import trade with
Europe.

Trabue, tra'bu. Isaac, American lawyer: b.

Russell County. Ky., 25 March 1829. He was
educated at the Western Military Institute.

Georgetown, Ky., and was graduated at the

Law School of Transylvania University, Lex-
ington, Ky., in 1854. At the outbreak of the
Civil War he recruited a company for the

Union army and served through the war as

captain and as colonel. He was an extensive
slave-owner, and at the beginning of the war
he sent his male slaves to serve in the com-
missary department, while the women went as

nurses to the hospitals. He is well known as

a chess-player, and in 1883 defeated Zuckcrtort,



TRACERY—TRACHYTE

the champion of the world. He compiled a

code of laws governing four-handed chess, and
was for three years editor of the chess depart-

ment in the Louisville 'Sunday Argus.' He
founded the town of Trabue, now Punta
Gorda), Fla., and is extensively engaged in the
orange raising industry in that State. He has
written a novel, 'Black Wench,' and a drama,
'Hobson Blowing up the Merrimac in Santiago
Bay.'

Tracery, in architecture, the ornamental
stone-work in the head of a Gothic window,
arising from the mullions, and presenting
various combinations of curved or straight lines.

Trachea, tra-ke'a or tra'ke-a, or Wind-
pipe, the principal air-passage of the body;
a tube extending from the larynx to a point

opposite the third dorsal vertebra, where the

tube divides into two chief divisions or bronchi,

one of which supplies each lung with the air

necessary for respiration or breathing. The
trachea is of cylindrical form, and is both mem-
branous and cartilaginous in its structure. Its

length is about 4^ inches, and its diameter
from ^ inch to I inch ; that of the male being
larger than that of the female. The front, or

anterior surface of the organ, is convex, and
is covered in the neck and chest by various
structures, including the isthmus of the thyroid

gland, the inferior thyroid veins, the sterno-

hyoid and sternothyroid muscles, the first part

of the sternum, the arch of the aorta, etc. The
trachea rests on the gullet or oesophagus, while
in the chest it is situated between the pleurae or
membranes lining the thorax, and has the pneu-
mogastric nerve on each side. The trachea is

composed of rings or zones of gristly or carti-

laginous nature, known as the cartilages of the
trachea rests on the gullet or oesophagus, while
each cartilage forms an imperfect ring, being
unclosed behind, and having the gristly edges
merely joined by fibrous membrane. The car-

tilages are separated from each other, and also

connected together, by narrow bands of fibrous

tissue. The first cartilage of the trachea is

broader than the others, and may be divided at

one extremity, while the last cartilage is thick

in the middle, and curved backward at the point
where the trachea divides into the two bronchi.

Sometimes two of the cartilages may unite.

The muscular fibres of the trachea exist in

longitudinal and transverse layers, and are com-
posed of unstriped or non-striated fibres. (See
MuscuL.\R System.) The trachea itself is lined

by delicate mucous membrane, which is cov-
ered by epithelial cells provided with delicate

vibratile processes or cilia. The trachea derives

its blood from the inferior thyroid arteries.

Its nerves arise from the pneumogastric trunks
and recurrent branches, as well as from the
sympathetic system. Foreign bodies falling into

the trachea most frequently enter the right

bronchus, because of the larger size of the

latter, and because of tlie more oblique position

of the left bronchus.
Diseases and Injuries of the Trachea.— Tlie

trachea is liable to inflammation and its prod-
ucts, and frequently suffers from extension of
disease from tlie larynx. Acute inflammation
may occur as an idiopathic affection, or a syini>-

tom of other disease, as smallpox, measles,
typhus, tuberculosis, croup, etc. The symptoms

are pain in the windpipe from the top of the
sternum, expectoration of mucus, sometimes in

regular rings, and a peculiar brazen-like cough.
Chronic inflammation usually accompanies fol-

licular pharyngo-laryngitis, tuberculosis, and
syphilis, and may extend to the submucous
tissues and the cartilaginous structures, result-

ing in ulceration, cicatrization, and stricture.

The treatment consists in rest, the application
of warm poultices, the inhalation of steam
impregnated with balsamic or anodyne sub-
stances, and the administration of antiphlogistic

remedies. Constriction of the trachea may be
produced by aneurismal or other tumors press-

ing externally on the trachea ; or the symptoms
may be produced by pressure on the nervous
trunk, or the inferior laryngeal fibres. Foreign
bodies occasionally pass through the larynx
into the trachea, and the accident is a formid-
able one, which not unfrequently proves fatal.

The accident occurs most frequently among
children, and is caused by a sudden inhalation
while holding something in the mouth. Occa-
sionally, however, a foreign body may, during
the act of swallowing and without an inhala-

tion, pass under the epiglottis and into the upper
part of the larynx. Foreign bodies in the wind-
pipe may be arrested above the rima glottidis,

between the vocal cords, in the cavity of the
larynx, or in the trachea. In such cases the
patient is suddenly seized with convulsive cough
and dyspnoea. The speech is more or less

affected, and the breathing is whistling or
stridulous ; but the diagnosis rests mainly on
the sudden accession of the symptoms. When
the presence of a foreign body is made out, it

ought to be removed at once. When the body
is loose in the trachea, a free opening lower
down should be at once made, and the opening
may be either longitudinal or transversely
valvular. It is advisable in nearly all cases to
open the trachea, as, by securing a free aper-
ture for respiration, spasm of the glottis is

obviated, and the foreign body may be removed
through the artificial opening, or it may fall

through the glottis into the mouth. Fracture of
the trachea occurs from direct violence, and in
such cases the wounded part should be laid

freely open, so as to secure the passage of air

to the lungs. Union of the wound by suture
is to be avoided, that by suppurative inflaninia-
tion_ being preferable, the head and neck being
retained in a suitable position. Foreign bodies
in the trachea, and all kinds of injury from
external violence, are serious affections, as dis-
ease of the lungs is apt to be induced.

The term trachea as applied in respect to
invertebrates connotes a more or less compli-
cated arrangement of air-tubes and spiracles
(q.v.), niost fully developed in insects, and
constituting the respiratory system. See In-
sects. For the general subject, see Anatomy;
Lungs; Nose and Throat; Respiration.

Tracheot'omy. See Nose and Thro.\t.

Tracho'ma. See Ophthalmia.

Trachyte, tra'kit, an igneous or pyrogenic
rock of the effusive type, and consisting of a

ground mass of slender hair-like crystals of

orthoelastic feldspar and ferro-magnesian sili-

cates (hornblende or augite), and generally phe-

nocrysts of sanidine feldspar. It differs from
rhyolite chiefly in the absence of quartz. Tra-
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chyte occurs in the Black Hills, in Ciisler Coun-
ty, Colo., in Montana, along the river Rhine,

where the Drachenfcls furnishes the most typical

variety, in the Auvergnc, in Italy, and in the

Azores. The compact prc-Tertiary varieties are

classed as felsitcs (q.v.) or as porphyries.

Tracing Paper, transparent paper which
enables a drawing or print to be clearly seen

through it when laid on the drawing, so that a

pen or pencil may be used in tracing the out-

lines of the original. It is prepared from
smooth unsized wliite paper rendered trans-

parent by a varnish made of oil of turpentine

with an equal part of Canada balsam, nut-oil, or
other oleo-resin.

Tract Number go. See Tracts for the
Times.

Tract Societies. The circulation of reli-

gious appeals in writing preceded the invention

of printing, and was used by Wyclif and other

reformers at times and places when and where
open preaching might have been too perilous.

The printing-press made it possible to multiply

such appeals, and it was largely used for this

purpose in the religious controversies of the

i6th and 17th centuries. The 17th century and
the beginning of the i8th witnessed the organi-

zation of several societies within the Churcli of

England for promoting Christian knowledge,

and "the dispersion both at home and abroad

of Bibles and tracts of religion." It was not,

however, until 1750 that members of different

Protestant denominations united in London to

form the "Society for Promoting Religious

Knowledge Among the Poor." This and other

societies with a similar object circulated many
religious books and tracts.

In the United States the Methodist Book
Concern, established in Philadelphia, issued its

first publication in 1789, and removed to New
York in 1804. In 1822 a bindery was estab-

lished, and in 1824 a printing office was added.

The division of tlie Methodist Church on the

slavery issue led to the establishment of a sep-

arate book concern at Nashville, Tenn., by the

Methodist Episcopal Church South. The pub-
lications of the Book Concern are of three

classes— first, the bound volumes, denomina-
tional papers, and some pamphlets ; second,

those of the Methodist Episcopal Sunday
School Union ; and third, those of the Metho-
dist Episcopal Tract Society. The salaries of

bishops and other expenses of the Methodist
Episcopal Church are paid out of the profits of
the Book Concern.

The American Tract Society was founded
in the spring of 1825. In this society Chris-
tians of various Protestant denominations
united to publish and circulate "whatever would
best diffuse a knoweldge of our Lord Jesus
Christ as the redeemer of sinners, and promote
the interests of vital godliness and sound
morality," the material circulated to be such as

would receive the approbation of all evangelical

Christians. The society established a system of
colportage, gave wide circulation to tracts, and
sought to place Christian literature in every
family. Periodicals were established for young
and old, and the needs of the large foreign

population were met by religious publications in

their own languages. The society has con-
tributed from its earnings over $750,000 to

assist missionaries abroad in printing books
approved by the society. In donations and
legacies the society has received over $6,000,000,

and has expended that amount in its gratuitous
work, besides making sales amounting to over
$13,000,000. Among the nationalities reached
in their own languages by publications of the
American Tract Society, are the German,
Swedish, Danish, French, Spanish, Dutch, Ital-

ian, Portuguese, Polish, Bohemian, Hebrew,
German-Hebrew, Hungarian, Lithuanian, Fin-
nish, Welsh, and Armenian. Besides the Amer-
ican Tract Society, every important denomina-
tion has an organization for the circulation of
its denominational literature.

Tracta'rianism, the name usually given to

a system of religious opinion and practice pro-

mulgated within the Church of England in a

series of papers published under the title of

'Tracts for the Times,* between September
1833 and March 1841. The immediate object of

the writers seems to have been to rouse a large

number of nominal adherents of the Church of

England from their apathy, by awakening their

interest in what the writers conceived to be the

distinctive principles of that Church. For this

end they sought to mark out a middle way be-
between "Romanism" and what the}' called ultra-

Protestantism. The leaders in this movement
were J. H. Newman, John Keble, and E. B.

Pusey, and they were assisted by not a few
devoted adherents, such as R. H. Froude
(brother of the historian). Hook, Palmer, Per-
seval, Isaac Williams, and others. In the first

stage of the movement little else was attempted
than the inculcation of the peculiar and ex-
clusive powers of ministers episcopally ordained
by the laying on of hands in a direct and un-
broken line from the apostles ; and it was not
till the publication in 1838 of the 'Remaii^* of
R. H. Froude, under the joint-editorship of
Newman and Keble, that any suspicion was
created in the public mind of the ultimate ten-

dencies of the movement. The volumes pub-
lished under that title were pervaded by an
unmistakably anti-Protestant spirit, and the fact

of their being edited and defended (as they
afterward were) by two who were known to be
leaders in the Tractarian movement caused that
movement to be denounced by many who had
hitherto treated it with indifference or for-

bearance, or had even bestowed upon it a certain
measure of approval. From that date the bish-

ops commenced a series of charges all bearing
more or less strongly against the authors of
the tracts, and treating them not as heretics but
as disturbers of the Church. Still the movement
went on more actively than ever. A multitude
of controversial writings appeared on both
sides, and the tracts gradually showed more and
more of a leaning to the Roman Catholic
Church. At last, in Tract No. oo, written by
Mr. Newman, and published in March 1841, an
attempt was made to prove that there is no
insurmountable barrier between the Roman
Catholic and the Anglican communions; that
the Thirty-nine Articles, although prepared by
Protestants, are susceptible of a Catholic inter-
pretation not inconsistent with the doctrines of
the Council of Trent. On the 15th of the same
month the hebdomadal board of the University
of Oxford condemned the tract as teaching a
mode of interpreting the Thirty-nine Articles



TRACTION

i„con,i,te„, with .l.e •!•>»«•»' A*V,°d""coS;

"SSim ?v"l,.m, PU5.V. E.WA.. Bo„VE.«.

Puseyism; Ritual.

Traction Electric. The history of the

devdopn^em' of electric traction follows closely

fhat of o er great technical developments-

K tin," I 1 1888. .lihoLgl, some !~11 ™rf

EI;sT/tJ'S,-Jsprepa^s
;s!r.«"..r;;?nSrip™s»s
!ric and M»m.Iacn,rin2 Company. »"; ed il.e

inc dull
irnmwavs in Ridnnond, va.,

'w'ith'ure Sp ague Ele^r.c' Railway system and
with the r'Pj^S successfully that railroad

!Si,f,ren;'»sJpoS "S-r-f
'

;.

SHffir™ST.Es;ers,s' K

s,?t^;.p?:dn;;raur='i;^^^^^^^^

srsr^.,r;"vs.ssr™S'

.

ilh speeds and offering a service impossible

»?*,Esisr!i;nnSS"*s

an expenditure which would not l^^ve been ad

•oKlo milps<; decided advantases with respect

tn service and cos of operation were shown,

"n theXs't f "w years '--ver these advantages

^ildt ?^^dr^of ^°ie' united ^'Kuite^Jllvf^betn

S£^it'ii^:^.^c^^^=rf
r-r^-^^^?^:^^^:^th:';5of^iS^f

£^SsS%r^e^£iSs
that haul the Baltimore and Ohio trains tnrougn

the Baltimore tunnel, but with the methods of

electrical distribution m vogue and the type 01

ment of steam on trunk lines

electric roads in this country, and o" » larf

nroportion of those abroad, direct-current motors
proporiiui .

These motors are of the

"riert'yprand''are usually connected to the

axle throu-h a single spur gearing. The charac-

?e is^cs of the direct-current series motor are

ir^havtso^l^^'of^-eSit^^
variable speed gear; this is very important m

H'^nsrisiie'irdrnS'

this flexib lity is important in practical operation

V"^'s" thJ differ'ence between a series moto

and a shunt motor, ^"PPPf/'\%VfLr hen H
is 10 pounds per ton weight of t^e car tlien n

the speed were constant (as would be the "se

with a shunt motor), the power required ot^ a

five per cent grade would be 11 times as much

^lon a level -air resistance being omitted,-

while with a series motor it would be only three

°'
l?migl^be"wTirto briefly trace the develop^

ment o electric railroad motors in the Uni ed

StaVes The motors used by Sprague in the

fSpment of the Ric^-nd road had U,o sma

a capacity for the work required, and very olten

burned out. They were two-pole machines of a

HV?5.?,io'4ra'a'>™Sa."t,fsS

iS^v,""s;"»°a'sa.'';?d;;cS
gearing the teeth of the pinion stripping on the
geariu!,. '•'"^j

_ ti,„cp mntnrs were unprotected

wcic <ji V. HI . he ncr necessary to reverse

'hTSoTlaSiM ta Sins .1.. '»»;;•'".

::EsF£i=nS=p'^s
is- c»sr.s s Kpms;;"s



TRACTION

adding their immense resources to tlic resources

of the Spraguc Company. From this time the

development of street railway apparatus was
rapid. The first motors of all tlie companies
used double reduction gearing, and one of the

first improvements, after the introduction of the

carbon brush, was the design of a comparatively
slow speed motor which allowed a single reduc-
tion gearing to be used. The first motor of this

kind was made by the Wenstrom Company, and
within a short time other manufacturers were
making slow speed motors,— some going so far

as to attempt gearless motors ; the latter, how-
ever, were not successful owing to their great
weight and lack of efficiency at reasonable
speed. Most of the slow speed inotors that
were made at this time were not thoroughly en-
closed, their efficiency being such that a better

ventilation than could be obtained by a totally

enclosed machine was necessary. The machines
were, as a rule, of the four-pole type, with
parallel armature windings, requiring four
brushes and causing, under certain conditions,

unbalancing in the circuits that greatly increased
the armature losses and decreased the efficiency.

The next step in motor development was made
by the Westinghouse Company in what they
called their No. 3 motors, a machine much Hke
those at present in use. It had four poles, each
of them provided with a field coil, while the ar-

mature was provided with what is called a

series winding, necessitating only two brushes
and doing away with the unbalanced armature
circuits of the earlier machines. This type, with
the modifications suggested by experience, is the

one used in this country at the present time,

and almost universally used abroad. The effi-

ciency of railway motors at the present time is

much greater than that of the motors of 10 years
ago, both because of the improved design, and
of the fact that better material can be obtained.

The field magnets are now made of steel, the
pole pieces being built up of thin sheets of soft

iron, while the iron laminations of the armature
are of such a quality that the losses due to
hysteresis and eddy currents are comparatively
small.

Controllers.— The first method used for regu-
lating railway motors was by inserting resistance

in the circuit of the machine; this was modified
and developed until, in the Richmond motors of
the Sprague Company, the series-parallel sys-

tem was used, combined with a variable resist-

ance obtained by making different combinations
of the coils into which the field windings of the
tnachine were divided. On starting, and for
slow speeds, the two motors were used in series,

while for the higher speeds they were placed in

parallel. This system was abandoned, and for
some years a parallel system for operating two
motors on a street car was used. One difficulty

found in the early series-parallel control was
the liability of the motors to slip when in series

position. The slipping of one pair of wheels
would allow the motor connected to these wheels
to revolve at such a high speed that its counter-
electromotive force would cut ofT the power from
the other, and the car would not start. This
difficulty, which always exists, but which is not
of importance on ordinary roads, was further
complicated by the electrical difficulties in the
controller,— the method of control not being as
efficient as that used at present. In the Sprague

system, there was no resistance outside of the
motors, but the motor fields were divided into
a number of coils, and the relations of these coils

were varied, giving first a high resistance and a
very strong field for a given current, and after-
ward a comparatively low resistance and a com-
paratively weak field. The difficulty of this sys-

tem lay in the fact that all the healing incidental
to the low efficiency of the motors on starling,
was liberated in the field ; and, furtlicr, the in-

ductance of the fields was greatest at the break-
ing of the circuit, when all the coils were in
series. The Thomson-Houston Company modi-
fied this by placing a variable resistance directly
in the motor circuit, the resistance being regu-
lated by a movable contact arm, controlled by
the motorman. This gave better results than
the Sprague system, but it also lacked efficiency.

In 1891 the General Electric Company brought
out a series-parallel controller, similar in some
respects to the early Sprague control, but differ-
ing from it in the fact that the regulating resist-

ances were not obtained by variations of the
different motor field windings, but by resistances
outside of the motor. This system, with varia-
tions due to different conditions of operation,
it still used, and gives excellent results. Perhaps
the most important development in controller
work was due to the introduction of the mag-
netic blow-out devised by Professor Elihu Thom-
son. This apparatus is so placed as to control
the breaking of the circuits, and almost entirely
eliminates the destructive effects of sparking,
due to the breaking. The method of operation
is as follows : At first the two motors are placed
in series, the resistance being also in series with
them ; then the resistance is gradually cut out,
until finally the inotors are in series across the
line with no outside resistance in their circuits.
Then the resistance is again cut in, and one of
the motors is short-circuited ; the next operation
cuts out the short-circuited motor, the next
places it in parallel with the other motor, a large
part of the resistance still being in series with
them ; the rest of the operations consist in cutting
out the resistances until finally the motors are in
parallel across the line. The shifting of the
circuits, due to the various operations necessary
for regulation, any cross circuiting is carefully
guarded against by enclosing the different sec-
tions

_
in compartments, while the necessary

breaking of the circuits is performed in the field

of the blow-out magnet,— which practically
eliminates the destructive effect of sparking. A
reversing switch, included in the controller, is

separated from the regulating cylinder, and is

interlocked so that it can be operated only when
the current is off.

Midtit<le-unit System of Control.— In urban
train service, where a number of cars are
operated in one train, with frequent stops, the
question of acceleration is of the utmost impor-
tance. In order to accelerate quickly, it is neces-
sary to have a large margin of tractive effort on
the train,— that is, it is necessary to have a
large proportion of the total weight of the train
on the_ driving wheels. When the question of
displacing steam locomotives for elevated rail-
way service first came up, and was attacked on
the basis of using electric locomotives, the ad-
vantages of the latter were not apparent. There
was, of course, some advantage in the matter of
expense, but not enough to justify the expendi-
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ture necessary to change from steam to electric

service. Mr. Sprague devised a system by which
a number of cars on a train could be equipped
with electric motors and controlled from any one
of the cars ; this system he called the "multiple-

unit" system. At first it was opposed by most
of the manufacturing companies and by many
electrical engineers. With his customary
energy, however, Mr. Sprague worked his sys-

tem out to a practical demonstration, and to-day

all trains operated by electricity employ his

fundamental methods. The advantages of this

system are these : It gives a large proportion

of the total weight of the train on the driving

wheels, and at the same time distributes this

weight over the whole length of the train. In
the first place, this allows rapid acceleration with-

out slipping of the wheels, and in the second
place, it does not impose an undue strain on any
elevated structure. It is also possible, of course,

to change the number of units on a train without
changing the relative weights of tlie driving

mechanism and the car. It furthermore utilizes

all the train space for the transportation of the

passengers. Its disadvantages, compared with
a single locomotive, lie in the fact that it necessi-

tates a greater number of motors, thus adding
to the cost of installation and repairs, and it

greatly complicates the system of control. These
disadvantages are not, however, of controlling

importance, as is shown by the fact that it has
been introduced on practically all urban trains.

Since the first introduction of the system a num-
ber of modifications have been made, the most
important of them being those of the General
Electric and Westinghouse companies.

In the Sprague system, each car is equipped
with a controlling device operated by a pilot

motor, the motor being operated through a cir-

cuit controlled by the motorman. The system is

to a' considerable extent automatic, as the rate

at which the different positions of the controller

on each car are changed depends upon the flow of

current into the motors, and is not determined

by the motorman. This is an important feature

of the apparatus, and makes the acceleration

uniform, and at a rate to give the greatest effi-

ciency. The General Electric method of control

is somewhat different from this, each car having

a master-controller, very much like the ordinary

tramway controller,— the speed at which the cur-

rent is cut into the motors being determined by
the rate at which the motorman turns the handle
of the controller. In tlie Westinghouse control-

ler, the apparatus which supplies current to the

motor is operated pneumatically, the valves of

the pneumatic system being worked by magnets
in a local circuit, which has as a source of

energy a few storage batteries on each car, and
is operated by a master-controller on each car

of the train. This makes all the operations inde-

pendent of the line current, and gives very posi-

tive and efficient action. In this system also the

idea of automatic control, determined by the

current flowing into the motor.s, is utilized.

Overhead Trolley System.— For collecting

the current to run electric cars, a number of
devices were used, until finally Sprague's success

at Richmond fixed a type of collecting device

that is still considered standard in this country
and is lar.gely used abroad. Until actually de-

termined by experiments, it seemed impossible

that a moving contact device could collect the

current necessary to supply the energy to the cars
without such destructive sparking and heating
that it would be inoperative. In the first experi-
ments on electric railroading, the current was
collected from the rails; afterward it was col-
lected through small carriages running on the
overhead wire; and finally it developed into a
rotating wheel having a contact on the underside
of the trolley wire, and pressing against it by some
spring arrangement. What is called a "bow"
trolley was first used,— that is, a wire bent into
the shape of a bow, pressing against the under-
side of the wire, but having no rolling contact.
This is still used to a considerable extent abroad,
and presents some advantages over the trolley

wheel used in this country. A number of modi-
fications of both of these systems have been
devised and employed, but to-day they represent
what might be called the standard type of con-
struction. The overhead trolley wires, from
which the current is collected, are usually of
copper; they are either suspended from insula-

tors fastened to a span wire between poles on
the two sides of the track, or from brackets

fastened to a pole and projecting over the

track. In this country they are almost uni-

versally placed over the centre of the track, but

abroad they are sometimes placed on the side

of the road, the trolley being so constructed as

to make a side-bearing contact.

Underground Trolleys.— From the earliest

application of electricity to railways, attempts

were made to do away with the overhead wires

used in the ordinary trolley systems. Conduits
having a slot through which a (5urrent-collecting

device could pass were placed beside the tracks

or between the rails; conductors were placed in

these conduits and the collecting devices on the
cars were made to bear against the conductors.

At first the conduits were not large enough, not
enough space was given for insulation, and the
results were unsatisfactory. The first successful

system to be installed was a tramway at Buda-
pest, designed by the Siemens Company. Here
the conduit was on the side of the track, the
tram rail forming' part of the slot. The con-
ductor was supported from below by insulators

and the system was constructed on a larger

scale than had been previously employed,— the
details were carefully worked out, and the road
has operated successfully from the time of its

installation. In the meantime, in this country,
the necessity of some such system in the cities

of New York and Washington, wdiere overhead
wires were not permitted, had forced the differ-

ent electrical companies to take up seriously

the question of conduit construction, with the

result that successful systems were worked out

for both Washington and New York, the sys-

tems being practically the same. The slot in

these systems is in tlie middle of the track. The
conduit is constructed as follows: Cast-iron

yokes supportin.g the tram rail and slot rail are

placed at intervals of five feet, the rails are

attached to the yokes and the whole structure

is blocked up in its proper position; then sheet

steel is placed between the yokes, forming a

tunnel of the proper dimensions, and concrete

is packed around the yokes and the forms, sup-

porting the structure in its proper position and
forming a tunnel for the conductor rails. The
steel forms are then taken out. The conductors

are made of T-iron, held from above by porce-
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lain insulators placed in cast-iron boxes along
tlie track. The details of the dilTercnt systems
that have been installed vary, but the above is

practically the standard type of construction.
The current for the car is collected by means
of what is known as the plow, which passes
through tlie slot and has two east-iron contact
shoes held against the conductor rail by
springs; the rail is supported on cross-rods
on the car and has a wide limit of lateral

motion. It is usual to place ducts beside the

track, these ducts containing the feed wires
that are connected at various intervals with the
conducting rail. The use of the conduit system
has not extended in the United States beyond
the cities of Washiuglon and New York, but it

is largely used abroad in locations where over-
head wires are not permitted. The cost of the
installation of such a system is much greater
than that of an ordinary overhead trolley system,
but the cost of maintenance is not, as a rule,

as great as that of the overhead system, and
it avoids the objectionable appearance of the

ordinary trolley wire.

The Generation and Distribution of Current.
— In the earlier roads, and, in fact, in most
of the roads now operated in this country, the
current for the motors is obtained from direct-

current machines, having a voltage of between
500 and 600 volts. These machines are, as a
rule, compounded so that their voltage increases

with an increase of load. There are two reasons
for this : One is that the increased voltage
compensates to a certain extent for the loss of
voltage in the distributing system ; the other,

and most important reason, is that the strength-
ening of the field prevents the sparking that

might otherwise be caused by the armature re-

actions. It is the custom to ground the nega-
tive side of the machines, and connect the trolley

wires through what is called "feed wires" to
the positive brushes. These feed wires are
carried along the line, connected at intervals

to the trolley wires, it being usually the custom
to divide the road into sections and feed the
different sections from different feed wires.
At the voltage which has been adopted as the
standard,— that is, from 500 to 600 volts,

—

the economical distribution when the service is

heavy is limited, and if a direct-current .system
is to be employed for a large area, a number
of stations must be installed. For this reason,
when the distances are great, it is sometimes
necessary to employ a high potential alternating
system, reducing to a 500-volt continuous-cur-
rent system at centres of distribution called sub-
stations. On inlerurban lines, for instance,
where the distances are great compared with
the number of units in o()eration, ihis method
becomes imperative, as otherwise the variations
of load on the central station would be excessive,
and the cost of power would be practically pro-
hibitive. This method of operation may be
described as follows : The central station, lo-

cated at some point where the greatest economy
of operation can be obtained, generates alternat-
ing currents at a high potential ; these alternating
currents are taken to the sub-stations, situated
at reasonable distances from one another along
the line, and are there changed to alternating
currents of lower potential by means of trans-
formers, and then converted into direct currents
of the proper potential by means of rotary con-
verters. In this way, a large area can be sup-

\'ol. IS—IJ

plied from one central station, and a compar-
atively large number of units can be operated at
one time from this station, thus giving condi-
tions of maximum economy. On the sub-sta-
tions themselves, there is, of course, a fluctuat-
ing load, and it is the custom to install storage
batteries in connection with the rotary converters
to equalize the load; the battery storing energy
when the load is light, and giving it out when
the load is heavy. Abroad, where alternating
current motors are used, it is the custom to
generate the alternating current at a high po-
tential, and reduce it to a reasonable potential
by static transformers along the line.

The Return Circuit and Electrolysis.— In
most of the overhead traction systems, the cur-
rent passing through the motors goes through
the wheels of the car to the rails, and then
returns to the station, "bus bars" finally appear-
ing at the negative brushes of the dynamos.
When a system is operated in this way, the rails

are bonded,— that is, two adjacent rails are
connected by conductors securely attached to
the rails, and giving a low resistance to the
electric current. If the bonding is good, a
considerable part of the current passes along
the rails while a small portion strays through
the earth to other conductors, such as water
pipes and gas mains, using these as a return
conductor. If the bonding is bad, however, a
considerable portion of the return current is

carried by the underground pipes, causing them
at times serious injury. For this reason, and
also because of the fact that low conductivity
in a rail return causes loss of energy, it is of
importance that the bonding of the rails should
be as thoroughly perfected as possible ; it should
also be carefully inspected at intervals, as the
bonds are liable to break and produce a high
resistance between the adjoining rail.s, thus
diverting a considerable amount of current to
the undergroinid pipes. The matter of the elec-

trolysis (cj.v.) of underground metallic struc-
tures received little attention during the first

two or three years of electric railroad develop-
ment ; the effect, however, naturally increased
with time and the development of the systems
until the serious damage that occurred became
evident, and means for preventing it was sought.
These means, as a rule, consisted in connecting
different points of the rail circuit to the negative
bus-bars of the station, by return feeders, and
in making metallic contacts between the rail

and pipes at points where the current was leav-
ing the pipes; also in metallically connecting the
pipes near the station with the negative bus-bars.
No electrolytic damage is done when the current
leaves the pipe through a metallic conductor;
it is only when the current passes from the pipe
through an electrolyte, such as is furnished Ijy

moist soil, that corrosion takes place. In some
places, the joints of the pipes have been insu-
lated to prevent the current from passing
through them, and this is perhaps the most
efRcient means of avoiding electrolytic troubles.
It is impossible, in the short space of this article,
to thoroughly discuss tlie question of electrolysis
of underground structures due to the return
current of electric roads; I think it may be
stated, however, that by using a combination
of the means stated above, the destructive effects
can be reduced to a minimum, and made of little

practical importance. On underground trolley
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roads, and on a few systems such as the rail-

ways in Cincinnati and the suburbs of Washing-

ton, a double trolley wire is used, the current

passing to the cars through one wire and re-

turning to the station through the other. This,

of course, obviates any difficulties from elec-

trolysis, but is so costly and cumbersome that it

is only adopted from necessity.

Alternating-current Motors.— Since the suc-

cessful development of alternating-current in-

duction motors, their adaptability for railway

work has been carefully considered and they

have been introduced in several traction situa-

tions abroad. In this country, no progress has

been made in this direction, for two reasons:

In the first place, American engineers have not

considered them as offering a successful solution

to railway problems; in the second place, at

the time of their introduction, railway practice

was so standardized in this country that it would

have been extremely difficult to fit this type of

motor into the situations already existing. There

are very few situations in this country that

do not involve the operation of cars over already

existing systems, and the alternating-current

induction motor does not permit this to be done.

Abroad, quite a number of roads have been

equipped, most of them operating for short

distances. The most important drawbacks of

the induction motor are these : In the first place,

the motor has practically the same characteristics

as a direct-current shunt motor, and therefore

does not afford the variation of speed with

load that is one of the most important and valu-

able features of a series motor. In the second

place three circuits are necessary to operate

the machine, and while the track can be used

for one of these circuits, the necessity of two

wires over each track, the wires having a con-

siderable difference of potential, makes the prac-

tical operation of such a traction system difficult.

Numerous systems have been devised for regu-

lating these motors, but they are either compli-

cated or inefficient, and it is the opinion of the

writer that induction motors will not be used

for railroad work except under special condi-

tions. The only advantage such a system otters

is the high potential that can be used, and this

advantage is neutralized by the fact that the

three conductors necessary make high potentials

practically unavailable. In the last three years

some very important experiments have been

made in Germany on high-speed work with

induction motors. In this case, the three con-

ductors were strung beside the road, the wires

being placed in a vertical plane, beside the track

with bow trolleys bearing against them. A
voltage of 10,000 volts was employed and at-

tempts were made to attain the highest possible

speeds. No difficulty in collecting the current

from the conductors was experienced at the

highest speeds attained, the only difficulty in

the operation of the cars being due to the light

character of the road construction. The road

was rebuilt and in runs made in October 1903

speeds of over l.^o miles an hour were obtained.

The data as to the resistance of the trains have

not been fully worked out. Since 1902 much
attention has been paid to the development of

a single-phase alternating-current motor for rail-

way work. A number of types have been

'xperimented on and at present some of the sys-

tems are about to be applied to actual commer-
cial operation. These motors are, as a rule,

either series motors witli special devices to

prevent sparking at the commutator, and to

obtain the best possible efficiency with a high-

power factor, or they have been what is called

repulsion motors, in \vhich the armature is short-

circuited and the current in the armature is

produced by induction from the alternating field.

Each of these types of motor has practically the

same characteristics as the present. The ad-

vantages of such a motor lie in the fact that

it can be supplied with high potential alternating

current from a single trolley wire, thus doing

away with the expensive and uneconomical ro-

tary converter sub-stations; and it offers meth-

ods of control that are superior to those used

for direct-current machines. The successful de-

velopment of this motor will make possible the

economical application of electricity to trunk

lines. See American Street Railways; Street

Railway Construction.
Louis Duncan,

Massachusetts Institute of Technology.

Traction Engines. These machines are

not to be confounded with the various types of

steam and electric automobiles employed at the

present time for drawing heavy loads (See

Automobiles.) They are a special type of steam

locomotives and are principally used to haul

heavy loads, single or in train, over common
highways, or temporary roads such as those in

the lumbering regions. They are also exten-

sively used for rolling roads, crushing stone,

sawing wood, threshing, etc. Their practical

construction was considered by inventors as

early as 1759, when Dr. Robinson, a graduate of

the University of Glasgow, suggested the possi-

bility of constructing a carriage to be driven by

a steam-engine, to James Watts, who was _at

that time experimenting on the general prin-

ciples underlying the use of steam as a motive

energy; but the first actual experiment appears

to have been made by a French army officer,

Nicholas Joseph Cugnot, in i769,_whcn he built

a steam-carriage and operated it in the presence

of the French minister of war, Duke de Choisnil.

From this time on, a great many experi-

mental forms of traction engines were built,

and patents granted for various designs, and the

first steam-carriage for common roads capable

of carrying passengers was constructed by Julius

Griffiths, of Middlesex, England, in 1821. Be-
tween 1833 and 1840 the problem \vas takenup
in the United States, and resulted in the build-

ing of a successful steam-carriage by J. K.
Fisher, in the last-named year; while abroad,

from 1840 to 1875, several firms had succeeded

in developing a business of considerable extent

in the construction of road locomotives for

hauling heavy loads, and in building steam road

rollers. A general idea of the machines built

about this time may be obtained from the fol-

lowing description of a road locomotive built

by Messrs. Avcling and Porter, of London:
Weight of engine complete, 5 tons, 4^ cwt.

(11,648 pounds!; diameter of steam cylinder,

734 inches ; stroke of piston, 10 inches ; revolu-

tion of crank to one of the driving wheels, 17;

diameter of driving wheels, 60 inches; breadth

of tire, 10 inches ; weight of tires, 450 pounds
each ; length of boiler shell, 30 inches ; thickness

of shell, 7-16 of an inch; thickness of fire-box



TRAC'ITOX EXCxIXKS.

1. A no horse i>o\ver Traction Kiigine liaulinj; himher in tlie Sierra Nevada Mountains.

2. Traction Knyine liauling war material for the Nicarauguan governnicnl.
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sheets outside, Vi inch : load on driving wheels,

4 tons, 10 cut., or I0,ot)0 pounds. 1 he hoiler was
mounted ujion it, in a manner similar to that of

any other portable engine. The driving pinion

on the crank-shaft was made so that it could

be slipped out of gear, and thus allow the engine

to be kept running when the locomotive W'as at

rest. This enabled it to be used to pump water
into the boiler, or to drive as a "portable en-

gine," by operating a belt on a pulley, 4', i feet

in diameter and 5 inches face, which was fitted

to act as a fly-wheel. When in use as a portable

engine it was regulated by means of a tly ball

governor conveniently attached. The engine
valve gear consisted of the standard arrange-

ment of three-ported valve and Stephenson link

with reversing lever so generally used on loco-

motives, while the feed pump, 1.34 inches in di-

ameter and zVi inches stroke of plunger, was
driven by an eccentric keyed on the crank-shaft.

The connection between the gearing and the
driving wheels was effected by one of the most
ingenious devices known to engineers— the
"differential gear,* in which one driving wheel
turns freely on the axle while the other driving
wheel is keyed fast. A bevel gear is bolted to

the hub of the free wheel, and a similar gear is

kcj'ed to the driving axle, between which re-

volves a spur gear which is driven by the engine
and which carries two small bevel pinions which
engage both bevel gear, so that when it is turned
it carries with it both driving wheels at the
same time with equal angular velocities, the
effort exerted by the engine being equal at both
wheels at all times. These engines were capable
of being easily and rapidly maneuvered on com-
mon roads and in the midst of any kind of
obstructions, by an ordinary mechanic or intelli-

gent youth of 15 or 16 years of age, after very
little instruction. The drawing power of the
engine described was 23,000 pounds, on a grade
of 533 feet to the inch, at the rate of 4 miles
an hour, or 63,000 pounds on a grade of 225 feet

to the mile, at the rate of 2 miles an hour, more
than equivalent to the work of 20 horses. The
machines of the present time are built prac-
tically on the same principles, the difference of
construction occurring only in the minor work-
ing parts. W. MoREY, Jr.,

Consulting Ch'il Engineer.

Tracts for the Times, a series of short
essays or theological pamphlets published in

Oxford between 1S33 and 1841 by the leaders
of the Oxford movement— Newman, Keble,
and Pusey. The publication of these tracts was
resolved upon at a meeting at Hadleigh Rectory
in 18.^3, and they were intended to arouse thq
Church of England to a sense of its true posi-
tion and heritage, as outlined in the creeds and
the Rook of Common Prayer. The early tracts,
the first of which was written by John Henry
Newman, afterward Cardinal Newman, made a
great sensation by the freshness and, in some
sense, novelty of their character. They were
short and peremptory, appealing to the con-
science and reason of the people without any
rhetorical warmth, but with intense earnestness
of tone. Cardinal Newman has described the
feelings with which he produced the first tract.
He had just returned from the vovage under-
taken for the recovery of his health, during
which he had written <Lead, Kinilly Light.'

He was in the "exultation of health restored

and home regained" : he felt, he says, "an
e.\uberant and joyous energy which he never had
before or since ; his health and strength

had come back to him with such a rebound*
that some of his friends did not know him.

"I had the consciousness that I was emploj'cd

in that work which I had been dreaming about,

and which I felt to be so momentous and in-

spiring. I had a supreme confidence in our
cause; we were upholding that primitive Chris-

tianity wdiich was delivered for all time by the

early teachers of the Church, and which was
registered and attested in the Anglican formu-
laries and by the Anglican divines. That
ancient religion had well-nigh faded out of the

land through the political changes of the last

150 years, and it must be restored. It would
be, in fact, a second Reformation, for it would
return, not to the i6th century, but to the 17th.

No time was to be lost, for the Whigs had come
to do their worst, and the rescue might come
to> late. Bishoprics were already in course of
suppression ; Church property was in course of
confiscation ; sees would be soon receiving un-
suitable occupants. We knew enough to begin
preaching, and there was no one else to preach.

I felt," he goes on with a characteristic recol-

lection of his own experience when he started

on his voyage with Froude in the Hermes, "as
on a vessel, which first gets under weigh, and
then clears out the deck, and stores away lug-
gage and live stock into their proper recep-
tacles.*

This first tract was addressed : "To my
brethren in the sacred ministry, the presbyters
and deacons of the Church of Christ in Eng-
land, ordained thereunto by the Holy Ghost
and the imposition of hands.* Its main theme
was the doctrine of apostolic succession and
the divine origin of the Christian ministry.
The tracts followed each other in rapid suc-
cession during the autumn and winter of 1833.
They sounded over and over again the same
note. They asserted what their writers con-
sidered to be the true and essential nature of
the Christian Church. They traced the relation
of the Church of England with the Church of
apostolic and primitive ages. They described
the authority and apostolic polity of the Church
of England. They enumerated the difficulties

which beset the realization of the primitive
Church ideal in England. They stated the cur-
rent objections which were made both inside
and outside of its pale to the Church's doctrine,
its services, and the length of its prayers. They
gave their writers' interpretation of the burial
service; they treated of prayers for the dead;
they deplored the neglect of Church discipline;

and spoke sorrowfully of the sins and corrup-
tions of every branch of Christendom. Their
most remarkable feature was the profound
learning which they exhibited, this lieing accom-
panied without formality and without parade.
The whole series was anonymous, but the au-
thority of the statements made was amply sup-
ported by extracts from the soberest of English
theologians, such as bishops Beveridge, Wilson,
and Cosin, and translations from early Fathers,
Ignatius, Justin, Irenaeus. i\Iost of these tracts
were written by Cardinal Newman, though
Jolin Kcble, author of the 'Christian Year,'
and one or two others also assisted. They were
first of all published with a notice that any one
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was at liberty to republish them with any

alterations or modifications which he chose to

insert. They were distributed gratuitously by

zealous friends of the cause. Mozley drove

about Northamptonshire leaving packages of

these tracts at every parsonage. Cardinal New-
man writes in his 'Apologia' : «I called upon
clergy, in various parts of the country, whether

I was acquainted with them or not, and I at-

tended at the houses of friends^ where several

of them were from time to time assembled.

. . . I did not care whether my visits were

made to High Church or Low Church : I wished

to make a strong pull in union with all who
were opposed to the principles of Liberalism,

whoever they might be."

These tracts naturally produced a profound

sensation. They were received in various quar-

ters with surprise, alarm, laughter, or indignant

protest. In others they were greeted with eager

sympathy, for, as Keble declared, there were

"hundreds, nay thousands of Christians, and

there soon would be tens of thousands, un-

affectedly anxious to be rightly guided^ in regard

to subjects of personal religion, doctrinal belief

and ecclesiastical polity."

The first 46 tracts were published in 1834 in

one volume.
The following tracts were published with

the object o£ contributing something toward

the practical revival of doctrines which, al-

though held by the great divines of the Church,

at present have become obsolete with the ma-
jority of her members, and are withdrawn from
public view even by the more learned and ortho-

dox few who still adhere to them. The apos-

tolic succession, the Holy Catholic Church, were
principles of action in the minds of our prede-

cessors of the 17th century; but, in proportion

as the maintenance of the Church has been

secured by law, her ministers have, under the

temptation of leaning on an arm of flesh, in-

stead of her own divinely-provided discipline,

a temptation increased by political events and
arrangements which need not here be more than

alluded to. A lamentable increase of sectarian-

ism has followed; being occasioned (in addition

to other more obvious causes), first, by the cold

aspect which the new Church doctrines have
presented to the religious sensibilities of the

mind, next to their meagreness in suggesting

motives to restrain it from seeking out a more
influential discipline. Doubtless obedience to

the law of the land, and the careful main-

tenance of "decency and order" (the topics

in usage among us), are plain duties of the

Gospel, and a reasonable ground for keeping in

communion with the Established Church
;

yet,

if Providence has graciously provided for our
weakness more interesting and constraining mo-
tives, it is a sin thanklessly to neglect them

;

just as it would be a mistake to rest the duties

of temperance or justice on the mere law of

natural religion, when they are mercifully

sanctioned in the Gospel by the more winning
authority of our Saviour Christ. Experience
has shown the inefificacy of the mere injunc-

tions of Church order, however scripturally

enforced, in restraining from .schism the awak-
ened and anxious sinner; who goes to a dis-

senting preaclier "because" (as he expresses

it) "he gets good from him" ; and though he
does not get excused in God's sight for yielding

to the temptation, surely the ministers of thq

Church are not blameless if, by keeping back
the more gracious and consoling truths provided
for the little ones of Christ, they indirectly

lead them into it. Had he been taught, as a
child, that the sacraments, not preaching, are
the sources of divine grace; that the apostolical

ministry had a virtue in it which went out over
the whole Church, when sought by the prayer
of faith; that fellowship with it was a gift and
privilege, as well as a duty, we could not have
had so many wanderers from our fold, nor so
many cold hearts within it.

This instance may suggest many others of
the superior influence of an apostolical over a
mere secular method of teaching. .

The Church of Christ was intended to cope
with human nature in all its forms, and surely
the gifts vouchsafed it are adequate for that
gracious purpose. There are zealous sons and
servants of her English branch, who see with
sorrow that she is defrauded of her full use-
fulness by particular theories and principles of
the present age, which interfere with the execu-
tion of one portion of her commission ; and
while they consider that the revival of this

portion of truth is especially adapted to break
up existing parties in the Church, and to form
instead a bond of union among all who love
the Lord Jesus Clirist in sincerity, they believe
that nothing but these neglected doctrines,
faithfully preached, will repress that extenenon
of popery, for which the ever multiplying divi-

sions of the religious world are too clearly
preparing the way.

Tlie series came to an end with Tract 90
(see Oxford Movement). The doctrines as-
serted in these tracts may be briefly summa-
rized as follows : The basal principle of their

teaching is salvation through the sacraments.
The formal principle is the exclusive authority
of the visible Church. But what of the Prot-
estant principle of justification by faith? Faith,

so teaches Pusey, does not justify, but simply
brings us to God, who freely justifies us by
grace. In this faith lie other elements, as
repentance, hatred of sin, hope of forgiveness.
It is the repentant, humble, earnest faith that
justifies; and this faitli is wrought in us by
God. Justification implies two acts on the part
of God: the declaring of the soul just, and tlie

making of it what it is declared to be. The
first is an actus Dei forciisis, the second a jus-

titia infiisa. This double act is essentially but
one. God imputes not to us righteousness, but
imparts it. In baptism, righteousness is given
in germ. It grows by the use of the means of

grace. We are justified before works; but
works are germinally involved in faith. God
rewards each according to his works ; hence
works stand in relation to the reward of grace.

According to this view justification is essentially

a habitus infusus, and this faith is the grace-life

produced by the justitia infusa. This is essen-

tially the Roman Catholic view, save that works
are not regarded as meritorious, but only as a

manifestation of the inner faith. Faith, as

appropriating God's grace, has no place in this

view; all depends upon a mystical infusion of

the divine life. Baptism regenerates; that is,

the regularly administered rite is the means
through which God works regeneration. In the

Eucharist the bread and wine become really.
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but in a spiritual manner, the body and blood

of Christ; and Christ, as so present, imparts

himself to the believer as spiritual food, unto

salvation. The consecrated elements are not

Christ, but Christ is present in them. The
Tractarians adore not the consecrated bread

and wine, but Christ as specially present in

them. The Cliurch, as the organic body
founded by Clirist, and perpetuated by apos-

tolic succession, is the sole mediator of grace,

inasmuch as she alone can validly administer

the sacraments. The Church is one, holy, cath-

olic, and apostolic. But the attributes of unity

and sanctity may suffer eclipse in times of

schism and misfortune. The Church, as an
organism derived by direct succession from
Clirist, is supreme authority in spiritual matters.

Her helps are the Scriptures as interpreted by
patristic tradition. But as both Bible and tradi-

tion admit of different interpretations, hence

it is ultimately to the autonomy of the Church
that the believer must look for infallible guid-

ance. The grace and truth that were in Christ

passed over to the apostles, and thence to the

bishops, and the unity of the bishops finds

expression in general councils.

Tracy, tra'si, Benjamin Franklin, Ameri-
can lawyer and politician : b. Owego, N. Y., 26
April 1830. He was admitted to the bar in

1851, w'as district attorney of Tioga County in

1853-9, helped to organize the Republican party

in New York State, and served in the legislature

during 1861-2. At the opening of the Civil War
he recruited two volunteer regiments in New
York, the logth and the 137th, and became col-

onel of the former. Later he was colonel of
the 127th regiment of United States negro
troops, and at the close of the war was brevetted

brigadier-general of volunteers. As Urrtted

States district-attorney for the eastern district

of New York, 1866-73, he drafted an internal

revenue bill which more than trebled the United
States revenue at a time when the huge war debt

was being liquidated. In 1881-2 he served as

judge of the court of appeals, and in 1889 be-

came secretary of the navy in President Harri-
son's cabinet. His term was marked by a large

increase in the navy and the formation of a

reserve naval militia. At the close of this ser-

vice he resumed his law practice in New York.
He was president of the commission that drafted
the charter for Greater New York in i8f)5-6,

under which he was the Republican candidate
for mayor in 1897, but failed of election. In

1899 he was counsel for Venezuela in the

boundary arbitration between that country and
England.

Tracy, Joseph, American Congregational
clergyman: b. Hartford, Vt., 3 Nov. 1794; d. Bev-
erly, Mass., 24 March 1874. He was graduated
at Dartmouth in 1814, ordained to the ministry,

and was pastor of churches at West Thctford
and West Fairlec in 1821-9. He edited the
Chronicle, Windsor, Vt., for five years, the Bos-
ton Recorder for one year, and then became
president of the Massachusetts Colonization So-
ciety and of the American Colonization Society
for Massachusetts, which positions he held until

his death. He was associate editor of the
'American Theological Review' for many years
and published: 'Three Last Things' (:830);
'The Great .^waklning, a History of the Re-
vival of Religion in the Time of Edwards and

Whitefield' (1842); and <A Memorial of the

Semi-centennial Anniversary of the American
Colonization Society' (1867).

Trade. See Co.vimerce; Exports .\nd I.m-

I'ORTS.

Trade and Manual Training Schools in

the United States. The primary aim of the

modern trade school is to give the pupil a

thorough, practical knowledge of some handi-

craft. Incideiilally, much valuable informa-

tion may be imparted in connection with

the trade—-instruction in drawing, mathematics,

etc.— but always in direct application to the

work of the trade. In the United States, a

training in any trade school is intended to sup-

ply the place of the old-time apprenticeship,

which has nearly disappeared under the present-

day conditions of industry. In many cases, the

graduates of the trade schools are able to begin

work at their trades at wages that are but

slightly less than those of the practised journey-

man. The courses of instruction in most of

the trade schools have been arranged with a

view to the training of the pupils to become,

within the shortest possible time, wage-earners

at some particular trade. The New York Trade

School, founded in 1881 by Col. Richard Tylden

Anchmuty, was the pioneer institution of this

kind in the United States. For several years

Colonel Auchmuty had made the subject of

trade schools a matter of careful investigation.

He found that rapidly changing conditions in

the industrial world were steadily destroying the

apprenticeship system, hitherto the gre^t source

of supply for recruiting the ranks of skilled

artisans; and that, as a result, many of the

trades had become largely dependent upon for-

eign countries for their supply of trained work-

men. In view of the anomaly revealed by this

investigation, Colonel Auchmuty devised and

inaugurated a system of instruction carried out

in the New York Trade School, which combines

practical work (with tools, etc.) with the scien-

tific principles that underlie this practical work.

A charge is made for tuition, but the fees are

merely nominal. No pecuniary return is sought

from the product of the students' work, the

policy of the school being opposed to entering

the commercial markets and competing for

work. The courses oft'ered by the New York
Trade School embrace bricklaying, plastering,

plumbing, electrical work, pattern making, house

painting, steam fittin.g, fresco painting, black-

smith work, sign painting, steel and other metal

work, carpentry, and drawing. Both day and
night classes are in operation. In 1892 and 1893

the enrolment was 747 pupils.

The Baron dc Hirsch Trade School in New
York is one of several similar institutions

tliat have Ijeen established in this country and

in Europe through the munificence of the late

Baron de Hirsch. The instruction is entirely

free, and is limited to Jewish young men. Its

primary object is to fit young men, in as short

a time as possible, to enter one of the mechan-
ical trades for a livelihood. In i8go, the Phila-

delphia Master Builders' Exchange founded a

trade school, and offered courses in plumbing,
bricklaying, carpentry, blacksmithing, stonecut-

ting. painting, and plastering. The need of such

a school was shown by the fact that within a

short time it had received 166 applications

for scholarships more than the school could
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accommodate. In i88g the Institute for Colored

Youth, in Philadelphia, opened an industrial

department, giving instruction in carpentry,

bricklaying, shoeniaking, printing, dressmaking,

etc. At the close of the year iSgi there were

lo8 males and 151 females enrolled in this indus-

trial department. The Massachusetts Charitable

Mechanics' Association Trade School, Boston,

was opened 29 Oct. 1900. Its object is two-

fold: First, to furnish a sufficient number

of journeymen mechanics to fill the demand;

and. Second, to give American boys an opportu-

nity to learn a trade. Courses are offered in

bricklaying, carpentry, and plumbing. A mod-

erate tuition is charged. Another form of trade

school is to be seen in the apprenticeship system

carried on by a number of large manufacturmg

institutions. These firms discovered that young

men apprenticed to the mechanical trades have

in most cases been able to learn only single

processes. To overcome this condition, a sys-

tem of apprenticeship was devised, conibinmg

certain educational features adapted to turn out

"all-around" mechanics. The Baldwin Locomo-

tive Works have established a system of appren-

ticeship on this basis. Apprentices are taken in

three classes, as follows: The first class in-

cludes boys 17 years of age who have had a

good common school education, and who are

apprenticed to serve four years. During these

years of apprenticeship, the boys attend night

school, and take courses in elementary algebra

trade school has become an absolute necessity

for recruiting the ranks of our skilled labor, so

that we shall not be dependent upon foreign

countries for our mechanics.

The following is a list of the principal trade

schools in the United States:

New York Trade School, New York, N. Y.

School of the I'hiladelphia Builders' Exchange, Phil-

adelphia, Pa.
Institute for Colored Youth, Philadelphia, Pa.

Williamson Free School of Mechanical Trades, Phil-

adelphia, Pa.
Pratt Institute, Brooklyn, N. Y.
Urexel Institute, Phiiadelphia, Pa.
Waltham Ilorological School, Waltham, Mass.
Elgin Horological Institute, Elgin, 111.

St. Louis Watchmakers' School, St. Louis, Mo.
General Society of Mechanics and Tradesmen of

New York, New York, N. Y.
Newark Technical School, Newark, N. J.

School of Messrs. Hoe & Company, New York. N. Y.

Institute for Artist-Artisans, New \ ork, N. Y.

School of Industrial Art & Technical Design for

Women, New York, N. Y.
Art Academy, Cincinnati, O.
Ohio Mechanics' Institute, Cincinnati, U.

Technical Drawing School, Providence, R. I.

Rhode Island School of Design, R. I.

Art and Drawing School, St. Louis. Mo.
Lowell School of Practical Design, Boston, Mass.

Manual Training Schools.—The definition of

manual training as instruction in tool work as

an educational development, brings out the dif-

ference between the trade school and the man-

ual training school. The aim of the former is

to give the pupil a thorough and practical train-

ing in some handicraft; in the latter, on the

other hand, education is the primary object.

geometry, and the rudiments of mechanical
however, from the educational value of

drawing. The second-class indenture is similar

to that of the first, except that the apprentices

must have an advanced grammar or high school

training. During their three years' service they

must attend night school for the study of me-

chanical drawing. The third-class indenture is

in the form of an agreement with graduates of

colleges and technical schools who desire to se-

cure instruction in practical shop work. In ad-

dition to their regular wages, apprentices of the

first class receive each an additional sum of

$125, and apprentices of the second class an ad-

ditional sum of $100 at the expiration of their

full time of apprenticeship, respectively. Messrs.

R. Hoe & Company, New York, have main-

tained an apprentice school for many years. The
sessions of the school are held in the evening,

and the apprentice boys are given their supper

before they go into the school-room. The teach-

ing force consists of five instructors. The range

of subjects covered includes arithmetic, mathe-

matics, mechanics, and mechanical drawing.

Commencement exercises are held in June, when
the graduates receive their diplomas, and val-

uable prizes are given to the boys holding first

and second rank in the different classes. The
Brown & Sharpe Manufacturing Company of

Providence, R. I., have had for a number of

years an excellent system of apprenticeship

combined with a certain educational training,

which system is extremely valuable in turning

out thoroughly trained journeymen. Unlike

many of the manual training schools, none of

the trade schools are part of the public school

system. The School of Industrial Arts in Phila-

delphia is the only one, so far as known, that

has received any assistance from State appropria-

tions. The special need of our country is for

educated mechanics ; and now that the appren-

ticeship system has almost disappeared, the

manual training, the pupil acquires considerable

practical skill in the handling and use of too s.

The Saint Louis Manual Training Schools,

Saint Louis, Mo., opened in 1880, were the pio-

neer manual training schools in the United

States. The course includes carpentry, cookuig,

and sewing. The enrollment during 1901-2 was

1,776 boys and 2,034 girls. Another of the pio-

neer schools is the Chicago Manual Training

School, founded in 1884 by the Commercial Club

of Chicago. The Manual Training School of

Philadelphia opened in 1885 with a faculty of

13 instructors, and with courses covering a

period of three years. Manual training was in-

troduced in the city of New York m 1887.

Twelve schools were first equipped with shops

and kitchens. The number of the workshops

has now grown to 40. The same is true of

the kitchens ; and active steps are being taken to

introduce shop work, cooking, and other me-

chanical features throughout the entire city.

Manual training was introduced in the Albany

(N Y.) high schools in 1888.
, .

Indianapolis, Ind., has a manual training

school building which was erected at a cost of

$165,000. The school offers courses in book-

keeping, cooking, forging, foundry, free-hand

drawing, machine fitting, mechanical drawing,

phvsics, sewing, stenography, woodworking, etc.

Tli'is school has an enrolment of more than

I 200 students, the majority of whom are boys,

with 38 teachers. All drawings and patterns are

made by the students themselves, who are thus

taught the importance of all parts of the work.

See M.\iNUAL Training; Trade Schools.
William A. Coli,edge,

Armour Instilutc of Technology.

Trade and Technical Press, American.

The principal function of the trade and techni
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cal publication is the advancement of tlie com-

mercial, industrial, professional, scientilic. or

other interest, which may represent, by keep-

in? tlie reader informed as to the prevail-

ing conditions of his trade throughout the

country, and even the entire world. Thus a

well-edited, broad-minded, accurate, and pro-

gressive trade journal will exert a great

influence toward welding together the sep-

arate units of each great profession, trade,

or industry, into one vast community of in-

terest. The general newspaper and the trade

journal differ in the fact that the former
appeals to the whole public, whereas the

latter caters to a smaller class of profes-

sional, commercial, technical, or scientific

readers, giving within its compass only such
knowledge as pertains to its special field.

These organs, of which every great trade

in the country has its own, bring to the atten-

tion of those interested any invention or dis-

covery which is, or in time may become, of

great importance, but which to the general

public would be of little or no interest; they
present the conditions of the home and foreign
markets by giving tables of quotations other-

wise inaccessible to the trade; and gather all

possible information which may be a guide to,

or throw any light upon, future conditions.

Improved processes or methods of manufac-
ture, and changes or improvements in other
industries which would possibly have a bear-
ing upon a certain trade; the many items of

general interest to the lines with which they
are concerned, and the public questions which
vitally affect those interests; the almost innu-
merable changes taking place in the industrial

world; all these, and more, are chronicled in

every issue of the trade journal, and discussed

with a knowledge of detail, a grasp of the sub-
ject, and fullness of treatment to be found no-
where else.

Such papers are of much importance to the
trades they represent. Some are merely ad-
vertising sheets; some contain literary matter
along with the special news; others are deeply
scientific; yet each is conducted to subserve
the interest of the respective trade. Of these
papers some are published weekly; some semi-
monthly; and others monthly; and a number of

the financial papers, which mav be considered as

belonging to this class, are published daily. Some
instances among trade journals have enjoyed
remarkable and continued success, and have
financially prospered far more than had been
hoped, but the history of journalism is strewn
witli the wrecks of others whose existence was
of such short duration that they did not pay
for the original investment.

That the trade and technical journal mav
have the highest standard of editorial service

and supervision, it is necessary that experts
should be employed in the writing of articles,

and none but the ablest men in each separate
line should contribute, for the reader is gen-
erally an expert in the topic of which they
treat, and any inaccuracy of statement or error
of judgment is not only noticed, but is remem-
bered. This tendency to inaccuracy or error
is in a large measure lessened by the employ-
ment of a large corps of trained and skillful

reporters who ascertain the tendencies of the
market before they have become apparent,

and also by having, in a great many instances,

confidential relations with the leading minds
of the trade. Thus a reputation is established,

the paper becomes a power m iLs branch of

industry, and is quoted by all as an authority

wh'en discussing subjects of which it treats,

and of which, in the nature of things, their

knowledge is limited.

The trade journal also occupies an important
position in the field of advertising, for the

judicious advertiser selects the publication

which is read by the class to which his mer-
chandise will appeal, and this method is more
economical and profitable to him than em-
ploying the ordinary newspapers which reach

the general public and are not carefully con-

sulted for technical matter. The vast number
of advertisements which they publish in every

issue, and the enormous prices which they re-

ceive per line for such advertisements, are

astounding when the competition that exists

for all these is considered. That it is profit-

able, however, to the advertiser, is plainly

apparent from the enormous amount of adver-

tising which each journal carries.

Prior to the Revolutionary War the news-
papers of America devoted their efforts to

obtaining political, war. and foreign news.

The news of the markets of the world was but

occasionally and briefly reported, the notices

rarely extending over 20 lines. In the New
York 'Gazette,' of 4 March 1/39. there were
quotations of rum, molasses, flour, wheat,

corn, tea, and sugar, and it was also stated

that cotton, wool, turpentine, and indigo were
not in the market. Such notices were from
time to time inserted in all the other publica-

tions of the time, and this practice continued

up to the end of the Revolutionary War, and
for some years later, although at the end of

this period a few of the daily journals printed

a larger tabulated market list, sometimes one
or two columns in length. Two of the first

to do this were the 'United States Gazette,'

published by Enos Bronson. in Philadelphia,

and the New York 'Diary,' published by
Samuel Loudon. Frederick Hudson, in his

'Journalism in America,' states that the first

regular and legitimate commercial paper
issued in this country was the ' Boston Prices-

Current and Marine Intelligencer, Commer-
cial and Mercantile,' the publication of which
was begun on 5 Sept. 1795. This publication
was soon followed by the foundirg of two
distinct commercial journals in New York,
the 'Shipping List' and the 'Price Current.'

These latter were consolidated in 1795 in the

'Shipping and Commercial List and New
York Price Current.' Though the 'New
York Price Current.' begun on 21 Dec. 179.S,

was preceded by the Boston journal, it is the

oldest commercial paper in America, for the

latter did not continue the publication of its

commercial news later than 1798, but em-
braced politics and general news, and a year
or two afterward changed its name.

Several other journals of this character con-
taining price lists and special news were begun
and maintained, and. though meagre and in-

sufficient, supplied the needs of the public up
to the end of the first quarter of the 19th cen-

tury, when, in 1R27. the 'Journal of Com-
merce' was started. This paper was not, how-
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ever, a success till it was placed on a thor-

oughly practical basis by two new men. Hale

and Hallock, the former as manager, and the

latter as editor. Stock market quotations had
been given in the columns of the "papers as

far back as 1830, but no paper had up to that

time made a specialty of reporting them; the

first paper making a specialty of this line was

the 'New York Herald,' at its beginning in

1833. About 1850 David 'M. Stone began re-

porting the money market and though his

experience in newspaper work had been small,

and the writing of poems and sketches had

been his chief occupation previous to this time,

his reports were made at such great length

and with so much more thoroughness than

had ever before been attempted, that they in-

stantly set a standard which has been more
or less followed ever since. The Boston

'Post.' the Philadelphia 'North American,'

and the Baltimore 'American' then began re-

porting shipping news, and soon shared with

the 'Journal of Commerce' and the 'Herald'

their reputation for thoroughness in this line.

These papers did not cover the iield as com-
pletely as was desired, and the industries of

the country had grown to such an extent that

it was beyond all possibility for one paper to

report the special information of interest to

all trades. No weekly or daily can be so

planned that it can include special informa-

tion on all trades among other topics, for the

size of the journal would make it inconvenient,

and the remainder of its contents would pass

unnoticed. The maker or dealer wanted a

journal devoted e.xclusively to his interests.

The 'American Railway Journal,' of New
York, first published in 1830, was the first

paper which met the desires of one particular

class of merchants. This was the pioneer of

the specialty commercial journals, and it was
for some time the only one of its kind, for

though a few others had attempted to enter

the field, their stay had been of short dura-

tion, and it was not until 1846 that one which
still exists, was founded. This was the 'Dry
Goods Economist,* but though it began in the

largest trade, it experienced much difficulty in

attracting attention among either the buyers
or sellers, and as conditions at that time were
unfavorable to a journal of this character, it

was not for a long time and only after a bitter

struggle that it rested on firm ground.
These journals were soon afterward followed

by those in the hardware and leather trades,

known as the 'Shoe and Leather Reporter'

and 'The Iron Age,' both_ of which experi-

enced the same difSculties in gaining a foot-

hold in the commercial world.

Meanwhile, the scientific field had been
more successful as to the number of papers

and periodicals published. The '.•\merican

Journal of Science' was founded in New
Haven. Conn., in 1818. by Professor Silliman,

and the 'Journal of the Franklin Institute,'

in Philadelphia, in 1S25. .^bout i8_'0 a law
periodical was founded in New York, but legal

journals did not become common until nearly

SO years later. Medical journals soon sprang
up in New York. Boston, and Philadelphia,

and are now to be found everywhere; a little

later a journal was established treating of the
drug trade. The 'Scientific American' was

founded in 1845 and since then many scientific

or semi-scientific journals and various profes-

sional journals, not touching upon scientific

subjects, have been started. By i860 there

were about 20 trade papers and 50 other tech-

nical papers; by 1872 this number had in-

creased to 124 trade and 132 other technical

papers, representing 41 different lines, in

which religious, agricultural, educational, and
sporting journals were not included.

After 1890 the growth of trade and technical

journalism was phenomenal; every important

trade now has its representative paper and many
trades have a large number of publications de-

voted to their interests exclusively. In 1904
there were more than 1,200 trade papers, the

most important trades represented bein.g as fol-

lows: advertising, 26; architecture and buildin.g,

52 ; art, 25 ; baking and confectionery. 15 ; bar-

bers and hair-dressers. 6: books and book-trade,

23 ; butchers, 14 ; carria.ges, automobiles, etc.,

24 ; clothing and furnishing, 20 ; coal, gas. water,

etc., 17; crockery, glassware, etc., 7; culinary, 7;
dental, 18; drugs, oils, paints, etc., 45; drygoods,

20 ; electrical, 24 ; fashion, 28 ; engineering, 34

;

commerce, finance, etc., 172; furniture, uphol-

stery, cabinet-m.-s-king, etc., 20; groceries, 34;
hotels. 24; ice, 3; insurance, 77; iron, hardware,
machinery, etc., 53; jewelry, 12; journalistic, 14;

laundry, 3; legal, 78; leather, boots, and shoes,

20; liquor, 36; lumber. 22; milling, 12; mining,

66; musical, etc., 71 ;
photography, 23; postal, 8;

pottery, brick, tile, etc., 10; printing, book-
binding, paper, etc., 31; railroad, 36; real estate,

33; sewing machines, 2; shipping and marine,

14; sugar and rice, 11; tobacco, 14; under-
takers, cemetery, etc., 7. Beside these there

were numerous papers devoted to special in-

terests other than commercial or industrial,

such as medical, 215; osteopathy, 10; sports,

100; science and mechanics, 66; agriculture.

307; and large numbers relating to the colored

race. Sunday schools, education, religion, pro-

hibition and temperance, colle.ges, religious so-

cieties, etc. See Advertising; Americ.\m Pub-
lishing; American Newsp.^pers; American
Printing Tr.\de ; Newspapers ; Periodicals

;

JouRN.\LisM ; Printing ; Printing Presses
;

Books; etc.

Trade Associations, or Trade Protective

Societies, are associations of merchants,

tradesmen, and others, formed for the promo-
tion of trade and for protecting the individual

members from losses in their business transac-

tions. See also Mercantile Agency.

Trade, Board of. (i) In the United States,

a body of men selected from among the busi-

ness men of a city, and appointed to represent

and act for the whole business community in ad-

vpncing and protecting their interests. (2) In

England, a permanent committee of the Privy

Council, presided over by a member of the

Cabinet, and divided into seven departments,

each having its separate staff.

Trade Dollar, a former coin of the United

States, containing 378 troy grains of silver and

42 troy grains of alloy. Trade dollars, issued

under Act of Congress 12 Feb. 1873, were legal

tender to the amount of $5. Those issued under

the -fVct 22 July 1876, possessed no legal tcn-

dcv power. Thev were intended for trade with

countries doing business on a silver basis.
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Trade-marks. Certain marks or inscrip-

tions sot on mannfactnrfd goods for

the purpose of identifying their origin. An
e.xaniination of the evolution and develop-

ment of the trade-mark in the United States

of America is substantially an examination of

the evolution and development of the vast

commerce of our country.
Trade-mark law in the United States has

substantially been made during the past three

decades; for the first
_
reported American

trade-mark case found in the books is that

of Bell against Locke, decided by rhancelloi

Walworth in the court of chancery in the

State of New York in January 1840 The
following reported American trade-mark
cases are desultory and sporadic until about
the year iS/O, when they became more
numerous. Since that time, trade-mark liti-

gation has vastly increased.

Definition.— A trade-mark is a mark or

sign indicating the source or origin of the

article to which it is affixed. It may consist

of a word or words, or of a symbol, design,

device, or picture; or it may be constituted

by an original and distinctive shape or form
of package in which the goods are packed
or contained; or it may consist of a combina-
tion of some or all of these elements; but in

whatever form the trade-mark appears on
the market, its office is either to indicate the
origin or source of manufacture of the arti-

cle, or when used, as it may be, by the dealer

who sells to the ultimate purchaser or con-
sumer, but who does not manufacture or pro-
duce the article, it may then indicate selec-

tion or a supervision of the manufacture of
the article bearing such dealer's mark.

Office of the Trade-mark.— Not only does
the trade-mark indicate the source or origin
of the goods to which it is attached, but it

also performs the oftice of guaranteeing or
assuring to the purchaser, whether !ie be an
intermediate or an ultimate one, that the hon-
est skill of the owner of the trade-mark, the
good quality of the goods, the carefulness
of selection,- the purity of ingredients or cor-

rectness of weight or measure, are to be
found in the articles to which such mark is

affixed.

Of the Origin of the Trade-mark.— The in-

troduction of the trade-mark into commercial
use was natural, and when once effected rapidly

became a trade necessity.

A chemist in the olden days prepared a
mixture or lotion and recommended it to the
customers of his shop, who found it effica-

cious. A shoemaker made shoes for his
patrons, which by reason of good quality and
superior workmanship, won favor for him
among his patrons; so that these trades-peo-
ple, pursuing their various lines of industry,
iiot only retained their custom, but were
recommended by their patrons to others,
such customers becoming accustomed to re-
sort to the shop of the one or the other of
the tradesmen who supplied such wants,
a habit which is known in law as tlie good
will of a business.

So long as the customer of the chemist
iransacted his business face to face with him
in the same old shop, or so long as the shoe-
maker measured his patrons and delivered his
goods to them in person, so long was it un-

necessary for such manufacturers to mark
their wares.

Their customers and patrons obtained a
personal delivery and needed no other assur-
ance or guaranty as to the genuineness of
the articles purchased by them; but after a
while, some of these purchasers and users of

these various articles removed to other locali-

ties, and would desire to continue to use

the same lotion or wear the same shoes; and
they would order the same directly, if they
could, or through some agent or middle-man
if they could not; and then in the latter case,

to quiet any apprehensions which such cus-

tomers residing at a distance might feel re-

garding the genuineness of the articles deliv-

ered to them, the chemist would affix a label

to the bottle or jar containing the lotion,

which would bear his name and address; and
the shoemaker would mark on some part of

the shoe his name and address ; after a while

the producers of these various articles found
that the mere use of their name and address,

while constituting a good and sufficient

indication of the origin of their products,
was nevertheless subject to several matters
of inconvenience; the first was that perchance
many of the customers could not read; and
the next was, that the use of the name of
the manufacturer alone was attended by a
legal difficulty, to wit, that while a man's
name would constitute a most perfect trade-
mark, yet any other man bearing the same
name had an equal right to use it, provided
he did so honestly and fairly, and if engaged in

the same line of business, a trade confusion
would naturally, and often did arise, as wit-
ness the Brown Iron Bitters case.

Adoption of Symbols and Arbitrary Words.—
To reach and remedy these difficulties, manu-
facturers then began to adopt and use sym-
bols consisting of pictures or devices, at first

simple in their nature, such as shields, stars,

geometrical figures, or representations of ani-

mals and the like; they also coined arbitrary and
fanciful names, not descriptive of kind or
origin, which were generally used in connec-
tion with the name and address of the manu-
facturer ; and so it came to pass that sym-
bols, devices, and arbitrary designations or
titles were slowly, gradually, but generally
substituted in the place of the inere name
and address of the manufacturer; the goods
in due course of time became known by such
marking; the marks, in turn, served to indi-

cate origin, as well as to guarantee whatever
the purchasers or consumers expected and
had a right to find in their purchases with
respect to quality, purity, measure, or value.

So public usage has also often given an
accidental meaning to a trade-mark, not at
all contemplated originally; as witness the
case in France, where a man named Jean
Bardon manufactured cigarette paper, mark-
ing it with his initials, *J. B.," which he
separated by a lozenge, so that the mark
appeared to be the word "JOB.* The public
became accustomed to call for "JOB* paper,
and that name was duly protected as a trade-
mark, although it had never been intended
to invent or use the word "JOB" in connec-
tion with the Jean Bardon cigarette paper.

Requirements of a Valid Trade-mark.— In-

asmuch as the markets of commerce are
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"markets overt* or "open markets,* it soon
became evident that, in order to secure a

trade-mark which would be unique, and the
exclusive property of the person or firm
originating and adopting it, such mark would
of necessity have to be one which others

did not have an equal right in law to

use for the same class of merchandise; so
that it became an established rule of con-
struction of the law of trade-marks that no
mark would be protected as the exclusive
property of any one person which others had
an equal right to use; as, for instance, a mark
indicating quality, or a geographical mark,
indicating that the goods bearing^ the mark
were made or produced in a certain locality;

or a mark which merely consisted of the
statement of ingredients, or the generic or
class title of the article; to be perfectly plain,

every person living in New York, making
hats or shoes, or other articles of commerce,
would have the right to label and mark such
articles as "New York Hats" or "New York
Shoes" or the like; so every person would
have the right to make the "Best Quality
Hats" or the "Best Quality Shoes" or "Supe-
rior Hats" or "Superior Shoes" or the like.

Kinds of Trade-marks.— There are two
distinct kinds of trade-marks, to wit, a mark
consisting of a word or w'ords, or a mark
consisting of a symbol or picture.

The former kind may be designated as an
"ear-mark," and being mainly distinguished,
when used, by its sound, it has been held by
high authority that the use by another of a
similar word, alone or in any form or com-
bination, or in connection with any style of
label or form of package, is unlawful, and
would constitute an infringement upon the
original mark.

The other kind of a mark, consisting of a
symbol or picture, may be designated as an
"eye-mark," because it appeals to the sense

of sight. To constitute an infringement up-
on such a mark, the defendant's mark must
be of so close a resemblance as to be likely

to mislead a purchaser using ordinary cau-

tion. There may also be an infringement

upon important parts of a trade-mark, with-

out the whole of the mark being copied,

which will be restrained, because the law does
not look for complete identity in the imitat-

ing trade-mark, but similarity will be held

sufficient to warrant the interposition of a

court of equity.

"^Secondary Meaning'^ Phrases Protected.—
In dismissing this branch of the subject, it

may be stated that no mark which merely
indicates an essential element or quality of

the article to which it is applied can be ex-
clusively appropriated as a trade-mark, sub-
ject, however, to one important qualification

which has attended the evolution of the law
of protecting industrial property in this coun-
try, and which was rendered necessary by
the natural and proper desire on the part of
our courts and judges to do equity and to
protect the purchasing public.

The exception to which we refer is, when
a term, phrase, title, or designation which is

used in connection with a trade-mark, ac-
quires what is known as a "secondary mean-
ing" in the market.

By this we mean that when a phrase, title,

or designation, which of itself could not be
protected as a technical trade-mark, because
primarily conceived and designed to merely
invite trade or catch and engage public atten-
tion, becomes in time so identified and associ-
ated with the article of merchandise to which
it is affixed, that the public, on seeing it, at

once recognizes that it stands for the goods
to which the trade-mark proper is usuallj'

attached, even though that mark should be
absent.

An illustration of this may be found in the
case of a certain trade-mark for medicine;
the words "Candy Cathartic" are certainly de-
scriptive, as fully descriptive as any words well
can be; but they had been used to so large
an extent and were so thoroughly advertised
in connection with the medicine in question
that it was shown that many purchasers in-

stead of calling for the trade-marked name
of the article, would ask for "Candy Cathar-
tic," and vice versa; druggists handling the
article so associated and identified the sec-
ondary phrase or title, "Candy Cathartic,"
with the trade-mark proper, that when
"Candy Cathartic" was called for, a box of
the pellets would be promptly handed out.
The court accordingly protected such de-
scriptive phrase against use by a competing
firm.

"Carnel's Hair," a purely descriptive term
for belting, was protected after it had ac-
quired a secondary meaning on the market.
Likewise, "Stone" was upheld as a designa-
tion for ale, the name Stone being the name
of the village in which the brewery was
located.

Likewise, a geographical name may ac-
quire a secondary meaning, especially against
infringers who do not reside in the same
geographical territory or locality; as witness
the fact that "Saint Louis" was protected as
a mark for lager beer against brewers using
the same title, but not doing business in the
city of Saint Louis. The history of the
"Durham" tobacco case may also be profit-
ably considered, where Blackwell, the pro-
prietor of "Durham" smoking tobacco, failed
in his attempt to restrain another tobacco
manufacturer of Durham from using such
title inconnection with tobacco, whereat cer-
tain Virginia tobacco manufacturers, becom-
ing emboldened by the defeat of the Black-
well concern, began to use the title "Durham"
in connection with their tobacco, but were
promptly enjoined from so doing by the
courts.

The Doctrine of Clean Hands.— Another
and most important matter to be considered
by the owner of trade-marks is in their cor-
rect use of their trade-mark.

The usual protection and relief sought
against infringement

_
and the invasion of

trade-mark property is by means of a suit
in equity brought to restrain the infringer
from continuing to imitate or use the infring-
ing mark, and for an accounting for damages;
but as such a proceeding in equity is gov-
erned by well-settled principles of equity,

one defense which has been very often suc-
cessfully urged and raised to defeat any
action on the part of the owner of a trade-



TRADE-MARKS

mark is what is known as the defense of
"unclean hands."

It is a well settled principle of equity that
"he who enters a court of equity, seeking
equity, must do equity, and come with clean
hands."

In other words, a party will not be heard
to complain of the wrongful acts of another
as against himself, if that same party has
been guilty of similar wrongful acts of fraud,
misrepresentation, or deceit against the pur-
chasing public.

The United States Supreme Court in the
celebrated and leading case of Manhattan
Medicine Company against Wood, many
years ago, laid down the doctrine that a party
would find no relief in a court of equity
as against an alleged wrong-doer if he him-
self were guilty of wrong-doing in using the
mark to deceive the purchasing public.

Having this important fact in mind, it be-
hooves trade-mark owners and users to be
very careful in the use of their marks, labels,
and packages, and the following simple rules
may well be observed for their protection
and benefit.

No misstatements concerning the origin,
quality, or quantity of the articles to which
the mark is attached should be used in con-
nection with the labels, packages, or acces-
sories of the goods. So, also, if a trade-
mark was not originally adopted by a party
but was acquired by transfer or assignment,
such fact must be distinctly announced on
the labels or packages.

While the doctrine of "Unclean Hands*
has been carried to a very great extent by
the courts, it has been held in many cases,
that too strict an application of such a rule
would lead to the destruction of valuable in-
dustrial property, and, at the same time, rele-
gate the purchasing public to the tender mer-
cies of false, fraudulent and infringing
marks.

The courts have in many cases recognized
the fact that where there is no vicious or
wrongful intent on the part of a trade-mark
owner, who is shown to conduct a legitimate
and honest business, that slight lapses or im-
material misstatements, not persisted in or
continued, and statements which are substan-
tially true, although not entirely so, will be
overlooked and not visited with the punish-
ment of denying equitable relief to the trade-
mark owner who is guilty of such infractions.

The understanding which the public has
of certain trade customs or usages are also
allowed to prevail; as witness the "Hennessy
Brandy* cases, decided by the New York
courts of appeals, where the defense was in-

terposed that the plaintiff's bottles were not
full or actual pints or quarts in size, and that,
therefore, the owners of said trade-mark
were guilty of inequity and misconduct; but
the court held that inasmuch as such pints
or quarts were known as "commercial* pints
or quarts, and understood so to be by the
purchasing public, that no fraud was either
contemplated or had been committed, even
though the bottles to which the mark was
attached were not of full measure.

Hozv Trade-mark Proftcrty is Acquired.—
Property in a trade-mark is acquired by origi-
nal adoption and use on the market. A mere

announcement of an intention to adopt a cer-
tain title or symbol, which is not followed
or accompanied by use on the market does
not confer any trade-mark rights; and so the
title to a mark may be lost by deliberate
abandonment or the transfer to others of the
title or good will of a business in which the
mark has been used.

The person wlio originates, adopts, and first

uses a certain distinguishing mark for his goods,
becomes possessed with what is known as the
common law right of ownership thereof, and
such right is an enforceable one, and will be pro-
tected by the courts of this country.

Patent Office Registratiofi

.

— Trade-marks
may be registered under the existing registration

statutes only when the same are used in commerce
witli foreign nations, or among the several States,

or with Indian tribes. The provision for marks
used among the several States is new and in force

since i April 1905. Under this law marks exclu-

sively used for ten years preceding the passage of

the law can be registered, irrespective of the prohi-

bitions in the law. which would otherwise apply.

Registration confers no greater property rights

than are acquired under the common law right

of ownership, except that triple damages may be
recovered in certain cases.

Assignment of Trade-marks.—Trade-marks
may be assigned with the good will of the busi-

ness in which they are used, or a transfer of the

business itself ; or they may descend by inher-

itance ; but such an assignment must be recorded

in the United States Patent Office within three

months of its date or the good will thereof does
not vest in the assignee any enforceable right

or title.

Partnership Marks.— Upon the dissolution

of a partnership, either partner may there-
after continue to use the trade-marks of the
partnership, unless the same are otherwise
disposed of upon the dissolution, or where
other contractual relations exist governing
the future disposition of the same upon a
dissolution.

Defenses.— In cases of infringement, actual
deception by the infringer need not be
proven. The likelihood of deception is suf-
ficient to warrant the interposition of a court
of_ equity. So it is no defense that the in-
fringing article is superior in quality to the
genuine, nor is the absence of intent to de-
ceive, a defense. Laches or delay in assert-
ing rights are generally held to deprive the
owner of the right to claim damages or
obtain a preliminary injunction. Abandon-
ment is also a good defense, but strict proof
of an intention to abandon ownership is

essential to the establishment of this latter
defense.

Patented Articles.— Where a new trade-
mark consisting of a word-symbol is affixed
to a patented article, the right to use such
name or title for such article will become
public propertj- upon the expiration of the
letters patent, as was held in the "Castoria*
and "Singer Sewing Machine* cases. Other-
wise the monopoly enjoyed by the owner of
a trade-mark is perpetual.

State Laws.— In many of the States, acts
have been passed making it a criminal offense
to refill or use again without the owner's
consent, bottles or other packages which have
been registered under what are known as
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"Bottling- Acts"' or Trade-mark Registry-

Acts; so in many of the States the imitating

or counterfeiting of trade-marks is made a

criminal offense.

Labor Union Marks.— In_ many of the

States, labor unions or associations of work-
ing men are permitted to register their labels

or trade-marks, indicating that the goods to

which such labels or marks are affixed were
manufactured by union labor, and such acts

have been sustained as constitutional in most
of the States.

Copyrighting of Labels.— New labels, n9t

previously used, and containing some artistic

or novel character of design, may be copy-

righted in the United States Patent Office

and will be protected for 30 years. But labels

which merely describe an article, or only indi-

cate size, number, or vifeight, or are only the

result of the application of the typesetter's

art, are refused copyright entry.

Unfair Trade Competition.— An article on
the subject of trade-marks and their protec-

tion in this country would at the present time
be utterly incomplete without some mention
of the cognate subject of "Unfair Trade Com-
petition.*

The evolution of the law of trade-marks
in course of time satisfied the courts and
judges of this country that the mere en-

forcement of strictly technical trade-mark
rights fell far short of the practical require-

ments and necessities of our commerce, inas-

much as the purchasing public was being con-
stantly cheated and defrauded in having
goods not of a genuine source of origin

foisted upon them, while the owners of such
genuine goods, as well as the purchasing pub-
lic, were frequently left without redress or
legal protection. To remedy this defect of

the administration of justice, the restraining

of unfair trade competition was applied to

cases where technical trade-mark rights

could not be enforced.

The essential difference between a case
brought to restrain the infringement of a
technical trade-mark, and to restrain a case
of unfair trade competition, may be sum-
marized as follows:

Both suits are brought to restrain a

fraudulent act of the defendant; both proceed
on the theory that a court of equity will pro-

tect the property rights of the owner of the
trade-mark, and at the same time, guard the
purchasing public against being deceived; but
w-hile in a case brought to restrain the in-

fringement of a trade-mark, no proof of
actual deception is now required, nor is any
proof of damage to the owner of the imitated
trade-mark required to enable him to re-

cover, in a case of unfair trade competition

the essence of maintaining the suit is in the
establishing of the fraud practised by the
defendant and the actual deception caused
thereby upon the purchasing public.

It thus follows that in the extension of the
principles of doing equity and according the
fullest protection to the purchasing pub-
lic, a man may even be restrained from
using his own name in the transaction of his

business, where such use is of a fraudulent
character, calculated to breed trade confusion
and designed to mislead and deceive the pur-
chasing public.

Tlie Philosophy of the Law of Trade-marks.
—The whole legal and underlying principle
of the law embraced in this subject and its

entire philosophy are founded upon the the-
ory of securing honest trade and fair trade
in the commerce of our national markets, and
the doing of strict justice between man and
man, while protecting the extremely valuable
property rights which are at the present time
found to exist in the transaction of modern
business, both in the ability to enjoy un-
molested and secure from invasion the marks
of commerce, as well as to retain the good
will of the business in which they are used.

Equity has^ been poetically termed the
"flower of justice"; and equity, with its long
arm, and with the acute conscience of the
court,

_
is able to prevent and remedy acts of

injustice, where the law itself would other-
wise prove powerless and futile.

Bibliography.— The leading works on the
subjects considered in the foregoing article
are: Browne, 'Trade-marks'; Upton, 'Trade-
marks'; Cox, 'Manual of Trade-mark
Cases'; Coddington, 'Digest of the Law of
Trade-marks'; Koehler, 'Trade-marks';
Price & Steuart, 'American Trade-mark
Cases'; Paul, 'Trade-marks'; Hopkins, 'Un-
fair Trade'; Newton, 'Patent Office and
Trade-mark Cases' ; Greeley, 'Foreign Patent
and Trade-mark Laws'; Sebastian, 'The
Law of Trade-marks'; Kerly, 'The Law of
Trade-marks.' Morris S. Wise,
Editor of the ^Trade-Mark Record,' New

York.

Trade Schools. The difference between
trade, technical, industrial, and manual training

schools is so little understood and the terms are

used so interchangeably that some effort at

definition is necessary before considering the

subject.

A trade school is designed to train appren-
tices for a particular trade. Tlie decadence of

the old apprentice system has taken away the

possibility of an adequate training for the young
wage-earner in the ordinary workshop. The
trade school has therefore been organized to

take the place of this older form of training.

It aims to give sucli an ideal preparation as

shall abolisli the drudgery and waste of the

shop by supplying an economic instruction in

the practical work of various trades, and in the

necessary theory. A trade school proper is

therefore an enlightened apprenticeship. Such
schools may be founded to teach a single trade,

such as watchmaking or tailoring, or tliey may
have a more extended programme and teach sev-

eral occupations. The simplest form of a trade

school is a workshop where only the manipula-
tion of some trade is tauglit, the expert use of
tools being all important. A more advanced
class of trade school adds to the first form the

tlieoretical instruction which underlies the trade.

A still more elaborate system is found in a few
schools Vv'here four-year courses are offered.

Not only are there trade schools proper, offering

day courses in their own workshops, but there

are trade schools in wliich the experience wliich

the worker is gaining in a regular workroom
during the day is supplemented by theoretical

courses at night. Such schools are often under
municipal or private control. In Germany,
where they have been most extensively devel-
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oped, they are called "continuation schools."

They also correspond to certain of the so-called

technical schools of Kngland. This type is occa-

sionally seen in connection with some industrial

enterprise, which thns provides its own work-
men with an opportunity for improving them-

selves.

The aim of the technical school is not to

take the place of an apprenticeship, but rather to

help those who already know something of a

certain class of work and wish more scientific

or theoretical knowledge of it. The technical

schools therefore prepare the overseer or super-

intendent rather than the apprentice. In their

simplest form only such use of tools or appa-
ratus is taught as will show the connection of

theory with practice. Handwork is given to

explain the science rather than to fit a student
directly for a trade. The highest development
of this type of school is foimd in the great

technical institutions where both the application

of art to industry and the most thorough scien-

tific training are provided. The Massachusetts
Institute of Technologj' and the great German
and American textile schools are examples of

this class of instruction.

The night technical schools, so numerous in

all parts of America and Europe, often partake
of the nature of the supplementary trade schools

in that they also aim to add to previous know-
ledge, but the trade schools more directly con-
nect with the trade followed by the students

during the day. The handwork courses in con-
nection with public instruction, and many of
the Young Men's Christian Association courses,

are examples of this kind of technical instruc-

tion. In England this class of institution is

the favorite, polytechnic schools, for example,
offering supplementary instruction of this type.

The labor unions there are more rigid in their

regulations than in America, and the schools

have had to concede to their views. Tlie English
schools were forbidden to teach trades by the

act which created them and gave them support.

The new education bill, however, endeavors to

make trade schools a part of the educational

system.

Uuluslrial schools, as the term is understood
in America, aim to teach one or more branches
of industry, with the idea that habits of order
and work will be inculcated in the pupils. This
form of school is used to a great extent for

reclaiming young offenders from evil habits, or
in schools for neglected children. The work
is primary in character.

The manual training school has still a differ-

ent object. Handwork is given with tlie sole

idea of utilizing its power in developing or
educating the individual, that the hand and mind
may be trained together and each help the other.

The general education in these schools has no
relation to the trades, and is carried farther than
is necessary or possible for the ordinary appren-
tice.

This article deals solely with the trade school
as it trains apprentices or journeymen, or sup-
plements their work in the regular trade by
night courses of theoretical instruction. It does
not consider the higher so-called trade schools,

such as the textile and engineering schools,

which train overseers, superintendents, and di-

rectors rather than the mere wage-earners. The
instruction in the latter is of the college or

secondary grade rather than the preparatory,
and they belong in general more to the technical

than to the trade school field, although many of
them have special sections for apprentices. The
problem of trade instruction is often met, there-

fore, in institutions whose aims are dififcrent.

Many of the agricultural and mechanical col-

leges in the United States have trade depart-

ments, this work not leading to a degree. The
Agricultural and Mechanical College for colored

people at Greensboro, N. C, and many other
similar institutions in the United States are

illustrations of this type. Many of the manual
training schools are also engaged in teaching

trades as well. Drexel and Pratt institutes

also deal with some features of trade work in

addition to their regular technical or normal
aim. Regular trade schools are new in the

United States and are not yet numerous, and
this overlapping with other classes of institu-

tions has been necessary to meet the demand
of different communities for an increase in this

kind of instruction.

Education for trade has for centuries re-

ceived attention on the continent of Europe.
Complete systems of industrial education have
been developed in many countries, from the kin-

dergarten and manual training of the grades

through the trade and technical schools to

higher engineering and scientific institutions.

These schools are generally under government
support and control. Within the last 50 years

they have become increasingly important and
are graduating competent workers for both

men's and women's employments. The thor-

oughness of the courses in these continental

schools has rightly given them a high reputa-

tion. The length of the trade courses abroad is

from three to five years, a fact due to some ex-

tent to the demand of the trade unions for a

long period of apprenticeship. The United
States has few trade schools otTering a like

preparation. Conditions of artisan life with us

are so different that the foreign type of trade

school does not meet our needs. The aim here
has been rather to give the trade work in as

short a time as possible, often only a few
months. This course is frequently accompanied
by considerable drill in the theory as well as in

the practice of the trade. The New York Trade
School offers in its day classes three to four
months' preparation in various building trades,

certificate of proficiency being issued on the

completion of the work. European scliools do
not give such short courses as these. The
Wilmerding School of Industrial Arts and the
SchcK)l of Mechanical Arts, both in California,

and the Williamson School of Mechanical
Trades in Philadelphia, correspond more nearly
to the European model of thorough training for

three or four years. In these schools the aim is

to teach the trades with the science underlying
them, together with a thorough academic course
corresponding to that of our Manual Training
High School. The Manual Training High
School of the United States surpasses anything
of the kind abroad and is a distinctly American
type. It does not aim to give trade instruction,

and hence the Williamson and the two Califor-

nia schools arc not strictly manual training
schools.

The value of trade schools has been recog-
nized by foreign governments and they not only
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control, but also support or subsidize them. The
few trade schools already organized with us

are under private management. The movement
in America is too oew for the results of the

various methods to be evident, and we have
therefore not decided what is the best manner
of conducting such schools.

Germany has developed a valuable phase of

trade instruction to supplement the private shop

apprenticeship. The poverty of the workers
there, as well as here, forces them early into

the shops to earn a living. In order to help

these workers to obtain better positions and bet-

ter salaries, special evening or Sunday instruc-

tion has been arranged in the continuation

schools. Each German state has made a study

of the best way to help its different trade work-
ers. These schools have been so satisfactory

that they have not only developed all over the

empire, but also in Austria and in other coun-

tries. In Germany they are preferred to the

all-day trade school. Belgium and France are

renowned for their day trade schools ; Austria

and Hungary have unusually complete systems

of trade instruction, and Switzerland and Italy

also provide carefully for this class of educa-

tion. For 35 years Russia has had trade schools

to train the workmen in various fields. Eng-
land's well-organized technical instruction is

showing a tendency to include trade work also.

The ideas of the various countries that have
given special attention to trade schools, together

with illustrations of leading institutions, will

show the present status of this feature of edu-

cation.

Germany.— The awakening of Germany to

the importance of training her wage-earners
took place about three decades ago. The Cen-
tennial Exhibition in Philadelphia in 1876
showed Germany's products to be distinctly in-

ferior to those of other continental countries.

The French exposition of 1878 still further man-
ifested the lack of art in Germany's manufac-
tured goods, and a commission was appointed
to investigate reasons and to suggest action.

The result of the work of this commission is

now seen in the systems of trade and technical

schools which have been organized, and in the

reputation which Germany now has for the ap-

plication of science to industry. These schools

have been great factors in this change. The
German section in the Saint Louis Exposition
of 1904 gave evidence that not only in the con-
nection of science with, but also in the applica-

tion of art to industry, that country has pushed
to the front and now takes rank with or even
excels those nations which have in the past con-
trolled the industrial field. Germany has become
thoroughly imbued with the idea that money
devoted to trade instruction is wisely spent.

The earnest study which she has given to the

subject has shown her the problem in its com-
plexity and difficulty. The solution has been
varied to suit the needs of various localities and
also of all classes of workers, from the wage-
earners of small skill to the directors of great

industries.

These schools have been founded and are

supported in various ways, by the State, by the

municipality, by the commune, by the trade

guilds, by associations of workers, or even by
private individuals. There is a marked tetid-

ency, however, for the governments of the

German states to assume the entire control and
administration. Small tuition fees are fre-

quently charged. In some of the great technical
or technological institutes gratuitous instruction
is offered to apprentices, but a fee is required of
those who wish to study for more advanced
positions. The tuition fees, however, cover but
a small part of the expenses.

Germany is giving attention to the training
of apprentices for trade in the following classes
of institutions: Trade Continuation (Fort-
bildungschulen) and Industrial Continuation
Schools (Gewerbliche Fortbildung.schulen) ;

Trade Schools (Fachschulen) ; Industrial Draw-
ing Courses ; large technical schools, with sec-
tions for apprentices ; apprentice workshops
( Lehrwerkstatten )

.

Of these the Continuation Schools, generally
conducted by trade guilds, are by far the most
popular for training the ordinary wage-earner.
Education is compulsory in Germany up to the
fourteenth year. After this time a majority of
the children of the laboring class must begin
to work to contribute to the support of their
families. The continuation schools are formed
to aid those of both sexes who are forced to

work, their object being to supplement the
trade in which the worker is daily employed.
In industrial centres the curriculum is con-
nected with the trades of the locality. In other
sections, the character of the instruction may be
general, commercial, or even agricultural, as the
need is felt. The course deals more with the
theoretical part of the work than with the ac-
tual manipulation of tools. The aim is to give
such instruction as the worker cannot well get
in the shops. It correlates with the daily shop
work and thus aids the workers with the great-
est economy, as the students are productively
employed and expensive laboratories and shops
are not necessary.

The beneficial effect of these continuation
schools on the development of industry and on
the condition of the working class has been felt

so keenly that the imperial government has pro-
vided by law that employers must always per-

mit their employees under 18 years of age to
attend such schools if they desire to do so.

Many of the state or local authorities have
made this education compulsory, it being felt

that all employees should have an education
which will enable them to better understand the

nature of their trade. It often happens that

these busy day workers are too tired when night

comes to benefit by such instruction, and Sun-
day classes have therefore been arranged at

hours which will not prevent attendance at di-

vine service, and certain morning or afternoon

hours on week days are also utilized.

The industrial continuation schools give in-

struction of a general character, but they em-
phasize drawing, bookkeeping, and such

branches as are likely to be of value to those

engaged in shop or factory work. For girls

they add embroidery, cutting, sewing, ironing,

millinery, mending, and cooking. In the larger

German cities the work of the industrial contin-

uation schools is so specialized for individual

trades or groups of trades that they are really

trade continuation schools.

The trade continuation and trade schools

proper usually differ from the industrial contin-

uation school in giving more specialized trade
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instruction. An illustration of trade contniua-

tion work for boys is the Artisan School, No. i,

in Berlin. The aim is to "give to apprentices

and workmen, especially during their leisure

hours, a knowledge of drawing and the applied

sciences and arts which concern their respective

trades and w'hich serve as the necessary comple-

ment to their shop practice." All of the draw-
ing, mathematics, and sciences are specialized in

separate courses directly adapted to some trade.

The hours of instruction are in the afternoon

and evening of week days, and on Sunday morn-
ing. All-day courses in trades are also given at

this school.

Trade Schools with all-day work in a single

trade are numerous, but are not largely at-

tended. Schools of watchmaking, basketmaking,
cabinetmaking, horseshoeing, toymaking, and
other trades have been opened in response to

local needs. The following is a partial list of

the occupations provided for in the trade

schools : Artistic darners, artificial flower-

makers, bakers, barbers, basketmakers, black-

smiths, braziers, bookbinders, cabinetmakers,

chimney sweeps, cooks, carpenters, confec-

tioners, dressmakers, dyers, embroiderers (hand
and machine), engravers, gardeners, garment
makers, glaziers, goldsmiths, horseshoers, hair-

dressers, handsewers, ironworkers, joiners, knit-

ters, lacemakers, leatherworkers, locksmiths,

laundresses, masons, modelers, machinesewers,

menders, milliners, paperhangers, painters, pho-

tographers, potters, printers, rugmakers, saddlers,

spinners, stonecutters, stuccoworkers, straw-

plaiters, shoemakers, tinsmiths, tailors, trunk-

makers, woodworkers and carvers, weavers,

wickerworkers, watch- and clockmakers, wagon-
makers, wheelwrights.

Trade work for girls in Germany is not as

extensively developed as that for boys. For
many years, however, schools have been organ-
ized by associations of women, especially in

Prussia. The sentiment of the German people,

that woman's place is in the home, has caused
these institutions to combine strong housekeep-
ing features with the trades. These housekeep-
ing-trade schools are doing excellent work, but

the trade continuation schools organized for

women are of more general importance in train-

ing for definite trades. Most of these schools

ofTer three distinct fields to women: (l)

The commercial subjects, which prepare for

clerkships or secretarial work, training stenog-

raphers, typewriters, etc.; (2) the domestic in-

dustries such as housekeeping, cookery, needle-

work, repairing, and ironing, and (3) special

trades for women, such as dressmaking, milli-

nery, white work, art needlework, designing,

bookbinding, compositing, and photography. In

Berlin the nine municipal continuation schools

for girls maintained by the city, and the Vic-

toria Continuation School maintained by private

funds, are typical schools of this character. They
offer day as well as night work.

The Lette Society of Berlin has done much
to foster trade instruction for girls. The aim
of the society is the imp.-oving of the working
class by (i) the removal of obstacles and preju-
dices in the way of female employment; (2)
the fostering of commercial and industrial edu-
cation; (3) the furnishing information for op-
portunities for learning trades and securing
situations and help where existing institutions

are inadequate; (4) the establishment of ex-

changes from the exhibition and sale of women's
handwork; (5) the protection of women against

harm, morally or otherwise, especially regarding

lodging houses. This society has opened a

number of different kinds of schools. The
trade courses range from four to six months of

all-day work.
The Schools and Courses of Industrial

Drarcving and Art have made their curricula so

practical that they adapt themselves directly to

the various trades. They may be considered in

this article, since they offer special work for

each trade. There are also, in many instances,

workshops in connection with these art schools,

in order that the student may have practical

experience of the value of his designs and plans.

The building and textile trades and such art

industries as the making of jewelry, metal and

wood working, engraving, gold and silversmith-

ing, painting on glass and china, ornamental de-

signing, and decorative painting, are especially

considered in these schools.

Elaborately developed systems of special

Technical Schools provide for all grades of posi-

tions in the building and textile trades. They
touch to a small degree the problem of training

an apprentice. These great day schools have
been very successful. Over 50 of them are to

be found for the building trades, and Prussia

alone has eight for the textile trades. There are

three grades of labor in the building trades:

(i) architects; (2) those who execute the

architect's plans, and (3) the workmen. The
evening continuation school sometimes provides

for the lowest grade, and at other times the

building trades school offers a special section.

The textile trades have also three grades, and
weaving workshops are provided for the appren-

tices, either in all-day work or in evening and
Sunday classes. In some of the textile schools

women are admitted, the one at .'\ix-Ia-Cha-

pelle offering an elaborate course of textile

darning, the girls being paid wages according

to the value of their work. The School of Tex-
tile Art in Plauen, Saxony, has also a depart-

ment for women. Instruction in embroidery and
the making of lingerie is given, the aim being to

train superintendents of workrooms.
Apprentice Workshops are organized both in

connection with public trade .schools and as pri-

vate institutions. They aim at a more compre-
hensive and systematic training than can be ob-

tained in the ordinary shop.

Itinerant Trade Courses are also provided in

such industries as weaving, garment cutting,

embroidery, machine work, straw plaiting, and
bookkeeping. These courses have been benefi-

cial in small towns where there are cottage in-

dustries.

The effort of organized labor to preserve

handwork and the small trades has been of vast

service in Germany in the development of trade

schools. The various trade guilds have dealt

carefully with the subject of apprenticeship and
have been untiring in their efforts to have fav-

orable conditions attend such instruction.

Belgium.— Education is not compulsory in

Belgium, but the schools are well attended. Tlie

primary school is followed by an excellent sys-

tem of trade education for both sexes. In many
particulars the schools are similar to those in

the neighboring countries, but they also present
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characteristic features. For boys the elemen-
tary trade schools are followed by superior

trade and technical schools, and those again by
the great technological institutions.

Trade instruction is carried on in the indus-
trial schools (ecoles industrielles) and in the

trade schools (ecoles professionnelles). The
first gives theoretical instruction in industrial

operations with practical courses in design. This
class of school holds night and Sunday sessions.

The second gives trade work coinbined with
theoretical instruction, has all-day sessions, and
is the trade school proper, although many of

the ecoles industrielles have trade sections.

Trade training of an elementary grade is

given in the following instructions :—For boys

:

Industrial schools, trade schools. Saint Luke
trade schools, apprentice shops, trade courses.

For girls: Trade schools (including trade

schools proper, trade and housekeeping schools,

housekeeping and trade schools), trade courses,

apprentice shops.

The length of the courses in the trade school
proper is from three to five years. The trade
schools for girls were organized before those

for boys. They offer the most advanced form
of trade education for girls in Belgium. The
industrial school is the largest and most impor-
tant class of institution in Belgium for the

training of young men. As these latter schools

are supplementary to the trade and do not give
regular trade instruction, and as their courses
are given at hours when workmen can attend,

they resemble the continuation schools of Ger-
many. The number of these schools is rapidly

increasing.

Trade instruction in Belgium is justly re-

nowned for certain features: (i) The excellent

system of economical administration and wise
supervision; (2) the thoroughness of its instruc-

tion in general education applied to the various
trades and also in the teaching of the trades;

(3) the importance of art in all of the schools
and the practical use made of it in designing in

each of the trades; (4) the adaptation of all of
the trade work to local needs.

The trade schools are with few exceptions
under government control, although no general
law governs their formation. Schools have been
established by communes (ecoles communales),
by private individuals (ecoles libres), and by
provinces (ecoles provinciales). Complete lib-

erty of organization is allowed to local authori-

ties or to private individuals, in order that the

schools may be adapted to local needs. This
freedom has made these schools really local in-

stitutions, conforming to no uniform model. A
system of subsidizing them has been devised,

Parliament voting a certain sum of money an-
nually for this purpose, and placing it at the
disposal of the minister of industry and labor.

When the schools desire a portion of this appro-
priation they must submit a formal application,

accompimii'd by certain details of their work
which will enable the ministry to judge if the

school should receive assistance.

The government exercises regular supervi-

sion over schools receiving the subsidy. Each
year they must send to the ministry for ap-
proval of their accoiuits, their budgets for the
ensuing year, and any changes in their organiza-
tion or in their programmes. The supervision
of these schools is most efficient. An inspector

general of industrial and trade education is at

the head, and under him is an expert corps of

inspectors. Inspections are also made by such
provincial or communal authorities as aid in the

support. Religious bodies, industrial organiza-
tions, and private individuals also help these

schools. Some of the schools give free instruc-

tion, some require an entrance fee, and others

charge for tuition. Students who are too poor
to pay for instruction or to attend it when it is

free are aided in various ways.
The difference between a manual training and

a trade course is very marked in Belgium. The
trade schools may differ in characteristics, but
they all keep strictly in view the fact that they
are preparing students to earn a living in some
particular branch of industry. Drawing is at

the base of all instruction for girls as well as

for boys, and is taught with reference to its

use in particular trades. A practical general
education is also considered a necessary part of
the instruction in the trade, and usually occu-
pies the first half of the day. Libraries, muse-
ums, collections of scientific apparatus for dem-
onstration, public exhibitions, and provision for

traveling scholarships are means used to develop
the highest efforts of students.

The provision made for teaching girls is very
thorough. The Trade Schools proper (ecoles pro-
fessionnelles) have the most complete pro-
grammes in theoretical as well as in practical

work. There are at least 50 of them in the king-
dom. The aim is to teach such trades as are
open to girls, and at the same time to carry for-

ward the regular school education. The trades
taught are dressmaking and cutting, waistcoat-
and corsetmaking, fine lingerie, millinery, artifi-

cial flowermaking, industrial drawing and orna-
mentation, embroidery, designing for lace and
embroidery, and painting on glass, china, or
silk. Commercial courses are also given. The
general course, which is compulsory, includes
the French and Flemish languages, arithmetic,
history, geography, hygiene and domestic econ-
omy, writing, drawing, singing, and gymnastics.
The instruction is excellent and has been es-

pecially adapted to the trades and to the needs
of women in their households. A high place
is given to domestic economy in Belgium. Its

full development is in the housekeeping schools
(ecoles menageres), but some of it is required
in the trade schools also. The trade courses for
girls vary in different schools according to the
needs. Tlie length of the course is usually
three or four years, but five years are sometimes
required.

The pioneer trade school for girls in Bel-
gium is the Bishoffsheitn. Q4 Rue de Marais,
Brussels, established in 1865. The age of en-

trance is 12 years, and the length of the course
is 4 years. The trade courses are numerous
and well taught. The courses in drawing, in-

cluding desi.gning for lace embroidery and gar-

ment decoration, painting on glass, porcelain,

china, fans and textiles, and the dressmaking
and the artificial flowermaking are especially

notable. The reception room at this school is

decorated with fine examples of porcelain tiles

and china painting, and the windows are of
stained glass, this work all having been done by
graduate students. The Communal Trade
School for Girls on the Rue du President,

Brussels, is noted for the fact that each of the
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trade instructors is also the teacher of the course

in design in connection with the trade. The
course in embroidery and applied design is es-

pecially fine. Another Brussels communal
school on the Rue du Poingon, 26, noted for its

dressmaking and commercial courses, and the

Antwerp School, Rue des Architects, with its

five-year courses in some of the trades, are also

examples of the excellent professional training

for girls in Belgium.
An advanced trade course of one year for

dress designers, dressmakers, and intending

teachers in trade schools is given in Brussels at

the Palais du Midi, a study of the evolution of

dress in all countries being a notable part of

the work.
The Trade-Housekeeping Schools (ecoles

professionnelles-menageres) and the housekeep-
ing-trade schools (ecoles menageres-profession-

nelles) are also giving more or less time to

trade work.
Apprentice Shops for teaching trade work to

girls are not numerous, but are doing good
work. They were opened in response to local

needs rather than as a part of regular trade

instruction. One of their distinguishing fea-

tures is that the students after a time receive

financial remuneration for their work. There
are several of these schools, as the one at Bas-

senge for straw plaiting and straw-hatmaking;
at Jemelle for lingerie and dressmaking; at

Maldeghem for hand and machine embroidery
and crochet work on tulle, and at St. Trond for

lacemaking.
The Industrial Schools (ecoles industrielles)

for boys are similar to tlie continuation schools

of Germany. They are very numerous in all

parts of the country and have been organized
with reference to local needs. They teach a

large number of technical subjects connected
with the trades which the boys follow during
the day. Some of these are also day trade
schools and have advanced as well as elementary
work. The school at Verviers is an example,
the aim being to give a training to the work-
men who are emploj'ed in the numerous indus-
tries in that city, including the departments of
mechanics and construction, dyeing and weav-
ing. The Industrial School at Tournay, which
is one of the oldest and most important in Bel-
gium, also partakes of the nature of a trade
school. It has no shops of its own, but it has
entered into contract with local manufacturers
to direct the pupils' practical education. This
is a unique method of combining theoretical
with practical instruction. The school gives its

theoretical instruction in the early morning or
in the late afternoon. The Industrial School of
Morlanwelz has departments of mining, build-
ing construction, engineering, electricity, shop
technology, and mechanical "drafting, the or-
ganization of the school population, the equip-
ment, the excellence of the instruction and the
ability of the teaching force makes this school
a power in the kingdom. The age of the stu-
dents entering is from below 14 to over 20.
The schools of Ghent. Seraing, Chatelet. Char-
leloi. La Louviere, and many other cities are
adapting themselves to local industrial condi-
tions and are doing magnificent work. Certain
work in the industrial schools is also open to
girls, but, with the exception of the commercial
courses, they are not well attended.
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The Trade School proper for boys is also

well developed. Under this head are the day
trade schools (for teaching actual trades), the

trade continuation schools { for supplementing
the day shop work), and the trade schools of

fishing. Some of the day trade schools teach

but one specific trade, while others teach a

number. An illustration of the first class is the

Brussels Trade School of Tailoring, at present

housed in a part of the Palais du Midi. A four

years' course is offered. The leading tailoring

houses of the city show their interest in this

school by contributing to its support, supplying

it with order work and helping to place the

graduates. The students pay a small entrance

and tuition fee. They are paid a small sum for

their work, and this money is placed in the

state savings bank and given to the student

when he completes his apprenticeship, but if he

leaves the school before that time lie loses the

right to the money.
The H. Nicaise Trade School of Metal- and

Woodworking at Ghent is an illustration of the

class of school offering instruction in several

trades.

The Palais du Midi in Brussels is also util-

ized for a trade continuation school. Jewelry

work, chasing, upholstery, furnishing, printing,

and many other trades are here taught in even-

ing or in Sunday morning classes. The trade

schools for fishing are placed at the seaports.

The Saint Luke Trade Schools are similar

both to the day trade school and to the

trade continuation school. They aim particu-

larly to train for artistic branches of the handi-

craft trades. They were established by the

Roman Catholics. The school at Schaerbeek,

Brussels, is an illustration of this class of trade

school.

Apprenticeship Shops have been organized

for weaving and stone cutting and are doing

successful work.
France.— France began to plan and legislate

for the training of her handworkers centuries

ago. The forerunner of the trade school began
in 1799, but the great development of the sub-

ject has been during the last quarter of a cen-

tury, following the French Exposition of 1878.

The number of such schools receiving help

from the government increased from 48 in 1880

to 292 in 1904, and, because of the interest mani-
fested by the labor associations, this growth is

likely to continue. France appreciates that her
industrial success depends on the education of

her workmen, hence the government takes a

direct part in developing the system of trade

instruction. Schools are provided to teach all

grades of workers from the semi-skilled artisan

in the ordinary trades to the engineer for the

most advanced scientific and technical work.
Manual apprenticeship schools have been or-

ganized to give boys instruction in their chosen

industry or to fit them for the secondary techni-

cal schools. There are four national trade

schools (ecoles nationales professionnelles), sit-

uated at Armentieres, Nantes, Vierzon, and

Voiron, and 32 practical commercial and indus-

trial schools (ecoles pratiques de commerce et

d'industrie), 26 for boys which are situated in

various parts of France, and 6 for girls at

Boulogne-sur-Mer, Havre, Marseilles,
_
Nantes,

Rouen, and Saint Ktienne. In addition to

tiicse, the municipalities of important cities have
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established schools for the elementary teaching

of trades, industries and arts. Religious bodies,

societies, business enterprises, and private indi-

viduals, encouraged by the success of the na-

tional and municipal schools, have likewise or-

ganized instruction for the improvement of the

artisan.

Government control requires that the schools

receiving subsidies should all conform to certain

requirements. The Practical School of Industry

at Saint Etienne (ecole pratique d'industrie)

may be taken as a type of these institu-

tions. The trades of weaving, modeling in

wood, machine fitting, cabinetmaking. electric-

ity, and gunmaking are taught here. The work
is on an elaborate scale, the course being four

years in length. The first year is preparatory

and completes the student's primary education

while also giving him shop practice of various

kinds to discover his aptitude for any trade.

During the next three years he studies his trade

practically and theoretically, and continues his

general education which is closely adapted to his

trade needs. Here, as in other schools, much
emphasis is laid upon the study of art.

The greatest and most progressive system of

municipal trade schools is in Paris. The
Diderot School was the first one organized,

having been established in 1872 for wood and
metal work. The courses are three years in

length, entrance being by examination. Prac-

tical work occupies the greater part of the day,

but considerable time is given to drawing and
theoretical instruction. By an ingenious ar-

rangement a first year student is put between a

second and third year student that he may profit

by their experience. Apprenticeship is made
less of a tax on the city from the fact that the

products of the classes are sold. Paris has

another municipal school for wood and metal

work, and also the Boulle School of Furniture-

making. This latter has a four years' course,

primary academic instruction, trade work,
technical art, and a scientific course being in-

cluded in its curriculum. Schools of printing

and publishing, applied physics and chemistry,

industrial art and industrial drawing are also

supported by the municipality of Paris.

There are six municipal trade schools for

girls in Paris. The instruction includes art,

academic work, and the chosen trade, and the

courses are either three or four years in length.

The trades taught are similar to those in Bel-

gian trade schools for girls. The aim is to

educate for a trade, to develop the intelligence

of the workers, and to teach them to be self-

reliant and resourceful. The French schools

execute practical order work in their depart-

ments, and every trade school in Paris has its

clientele. The model for these municipal

schools is the private school begun in 1864 by
Elisa Lcnionnier. There are two of the Lemon-
nier schools in Paris at the present time. They
offer courses of four or five years in length.

The training for girls in the practical

schools of commerce and industry (mentioned
above) is similar to that offered in the Paris
municipal schools.

United States.— The United States has not
many examples of the trade school proper. This
class of education has not been developed in

connection with public instruction, although
prominent educators arc urging it and small

beginnings are apparent in Massachusetts and
New York. Such schools as are now organized
solely for trade are under private control. The
New York Trade School is perhaps the largesl

and most thoroughly equipped. The subjects of

instruction are the various building trades such
as carpentry, bricklaying, sheet metal and cor-
nice work, electrical work, house and fresco

painting, plumbing, steam and hot water fitting,

sign painting, plastering, blacksmithing, and
printing. It was founded in 1881 by the late

Col. Richard T. Auchmuty, who originated
the system of instruction. It includes the the-

oretical as well as the practical branches of the

trade. The courses are made as short as pos-
sible— usually about four months for the day
classes, which provide trades for young men.
The night courses aim to give additional skill

to those already in the trade. The students
come from all over the United States, and sev-

eral thousand have received the certificate and
twice as many more have been enrolled. It is

claimed that this school has greatly helped the

building trades and also has raised the stan-

dard of intelligence and efficiency in the working
class. The Baron de Hirsch Trade School, also

in New York city, offers similar trade training.

The Williamson Free School of iNIechanical

Trades, near Philadelphia, is a different type of
trade school. The course is three years in

length and the school term extends throughout
the year. The pupils are regularly indentured
as apprentices and live at the school. Scholastic
examinations are required for admission, and
there is no charge for board, clothing or in-

struction. The trades taught are carpentering,
bricklaying, including range, furnace and boiler

setting, the machine trade in all of its usual
details, patternmaking, steam and electrical en-

gineering, and steam fitting. Each student
takes but one of the trades named, and his in-

struction in mechanical and freehand drawing
is in the direction of his particular trade. The
academic work continues throughout the three
years, and special attention is given to ethical

training that the pupils may be good men as

well as good mechanics. It can accommodate
but one fifth of those desiring admission.

The Wilmerding School of Industrial Arts
in San Francisco has selected the building
trades for its work. The course covers four
years, and the aim is to send intelligent citizens

as well as well-instructed workmen into the
trades. The main work of the school is man-
ual training, however, rather than the actual
trade work. There is no charge for tuition, the
use of tools, instruments or materials. The Cali-
fornia School of Mechanical .-Krts is under the
same principal, although each school is finan-
cially independent of the other. The schools
are built on adjacent lots and the students can
use the shops of either institution. They are
free, and the latter school is open to both sexes.
A competitive examination is held for entrance
at the School of Mechanical Arts, and a four-
year course is offered. A preliminary course of
more than two years in general education and
manual training is followed by the selection of
some trade and apprenticeship in it. The
school aims to solve a general problem of teach-
ing various trades as an integral part of edu-
cation, rather than to meet som.e special need
of the community.
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The Carnegie Tcclmical Schools of Pitts-

burg, to be opened in the near future, promise

to offer trade work on a large scale to both

sexes as a part of a huge plan of technical in-

struction. The School for Apprentices and
Journeymen will give night classes for those

already at work. The instruction will be both
theoretical and practical, with the object of
luriiing out skilled mechanics. The scale on
wliich this apprentice school is to be run is in-

dicated by the fact that it will be housed in

twenty large buildings. The School for Women
will train girls to earn their living or will in-

crease the earning power of women already at

work.
The Manhattan Trade School for Girls in

New York city trains for skilled trade work.
It is a pioneer .school in this class of education.
The aim is to shorten the period of apprentice-

ship of those girls who leave the public schools
to go to work, and to create in them an appre-
ciation of the meaning and value of their trade
and its relation to the work of the world. The
school is open throughout the year, students may
enter at any time, and each is advanced accord-
ing to her ability, hence there is no definite

length of course : experience has shown that

it may be anywhere between six months and
three years. The trades offered are: (i) Those
which centre about the needle, such as dress-

making and millinery; (2) those that use foot-

power and electric-power machines, including

such machines as those for embroidery, hem-
stitching and buttonholes; (3) those that de-

pend on the expert use of paste or glue, such
as labeling, sample mounting, pocket-book and
card-casemaking, library outfits, blank book
covers, and novelty boxmaking. Practical aca-
demic work, as well as drawing and color,

are also taught, but always with a single eye
to their bearing on the needs of each trade.

The tuition is free, and in especially deserving
cases some financial aid may be given to pupils.

It depends for maintenance on voluntary sub-
scription and it has the cordial support of some
of the foremost philanthropists, social students,

and employers of labor of New York city. The
Boston Trade School follows closely the plan
of the Manhattan Trade School for Girls.

Schools for specific trades are to be found
all over the United States. The Brewers'
Schools of New York, Chicago, and Milwau-
kee ; the Schools of Watchmaking and Repair-
ing in Waltham, Mass., and at the Bradley Poly-
technic in Peoria, III, and the Barbers' Schools
in Nebraska and other States are instances.
Shipbuilding, photography, linotype, and many
other trades are taught in this class of school.

Business enterprises have also opened trade
schools. Many of the institutes for dress-
making, so numerous in the large cities, were
organized by some firm to teach a special sys-
t'-m of drafting patterns. The school of
Messrs. R. Hoe & Co., manufacturers of print-
ing presses, and that of the Carriage Builders'
National Association (both in New York city)
are instances of large corporations training their
own workers.

Night classes for teaching trades are to be
found in connection with the work of social and
religious bodies. The Saint George's Trade
School of New York city belongs to this class.

The Catholic Protectory, near New York city.

is teaching numerous trades for both sexes as
a part of its scheme of reformation, and similar
work is done in other institutions of this char-
acter.

Certain trade or technical teaching in insti-

tutions with other educational aims is affecting
the industries of the United States on one hand,
and the wage-earners on the other. The pres-
sure to introduce this work has been so great
that trade classes have been offered in a variety
of places, some of them receiving State or Fed-
eral aid. Much of the instruction is of a sup-
plementary character, to take the place of
apprenticeship. The technical features are usu-
ally more prominent than the special shop prac-
tice. Pratt Institute, Brooklyn, offers certain

classes which resemble those of the trade con-
tinuation schools. The fundamental aim of the

institute is for "industrial and technical instruc-

tion," but it has responded to the call for trade
training and has opened night classes to fit

boys for carpentering, machine work, plumbing,
and fresco painting. Trade classes for girls are
also under consideration. The technical classes

are justly noted, but they do not aim to prepare
apprentices for the trade. The Drexel and
Spring Garden institutes in Philadelphia, the

^lechanics Institute in Rochester, the Hebrew
Technical institutes for both sexes, and the

Clara de Hirsch Home in New York city, and
the Christian associations are instances of in-

stitutions with other aims giving attention to

trade instruction.

The great schools for the colored people and
Indians have been foremost in inaugurating
trade education as an adjunct to their academic
or normal aims. The Hampton Normal and
Agricultural Institute in Virginia, the Tuskegee
Normal and Industrial Institute, and the Agri-
cultural and IMechanical College in Greensboro,
N. C, are examples of these schools. They
have developed for both sexes almost all of the

leading trades. The work is given in the most
practical manner, as the shops are for produc-
tive industries and not alone for theoretical

instruction. Trade teaching in these schools
has been placed on a high ground and the re-

sults have justified the wisdom of the methods
chosen.

Austria.— The .\ustrian government has de-

veloped an exceptionally logical system of trade
instruction for both sexes. The legislation in

regard to fostering handicrafts has been similar

to that taking place in Germany and has had
a great effect on the development of trade train-

ing. The schools of all grades are carefully
classified and grouped. The elementary educa-
tion for trade is given in Schools for Particu-
lar Trades and in the Industrial Continuation
Schools, .^nother group, known as the Cen-
tral Industrial Educational Institutions, which
are most of them in Vienna, have for their

function the promotion of industrial education
and to serve as models for other schools of the

empire. Some of these schools offer both a
lower and a higher trade education in connec-
tion with their other important lines of investi-

gation.

The Schools for Particular Trades are very
numerous. There were about one hundred state

schools and more than half that number of pri-

vate or state subsidized schools in the report of

1899. Important examples of this class are the
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schools for lace work, and hand and machine
embroidery in Dornbirn and Laybach ;

for weav-
ing in Reichenberg, Vienna, Schonberg, and
Warnsdorf; for wood, iron, and stone work in

Bergreichenstein, Bozen, Chrudim, Bruck a.d.

]Mur and Laas ; for earthenware and glasswork

at Teplitz and Oberlentensdorf ; for metal work
in Klagenfurth, Swiatniki, and Nixdorf,_and for

other trades in Gablonz. Turnau, and Karlstein.

The Industrial and Trade Continuation

Schools are also extensively developed and are

similar to the German schools of the same name.
They have reached their highest development in

Vienna. There are not only special schools for

this purpose, but these courses are given in insti-

tutions with other aims.

Sii-it:cr!a)id.— Tlie Swiss are an industrious

and practical people and their schools show the

national characteristics. This country has the

distinction of having provided the model for

the first French trade school. As early as 1599
Saint Francis de Sales conducted a school

which maintained an industrial section. The
Duke de la Rochefoucould, while traveling in

Switzerland, heard of the school, and, at his

own expense, founded a similar one in France,

which later became a National School of Arts

and Trades.

The Federal government has developed an
excellent system of subsidizing and supervising

trade schools. The continuation school is the

favorite, and they are similar in character to

those of Germany, though the special trade fea-

tures are not so well developed. They are

found in all of the cantons and are for both
sexes.

The Industrial Art Schools are giving train-

ing to apprentices in the trade, as well as ad-
vanced instruction. The cantonal School of In-

dustrial Arts at Geneva, devoted purely to the

art industries, and the Trade and Industrial

Art School in Bern, combining other industries

with its art work, are examples. Certain
classes in both of these schools are open to

women.
The Trade Schools proper cover a wide field

of occupations. Of those teaching a simple
trade, the watchmaking schools are the most nu-
merous. Woodworking, embroidery, and weav-
ing schools are also characteristic of Switzer-
land. Many of the schools teach several trades.

The course is usually three years in length and
includes such art and academic work as is felt

to be necessary for the understanding of the

trade. These schools have had for their models
the German, Belgian, and French institutions

of a similar character. The art work is gen-
erally less notable, however. The cantons of

Appenzell. Bern. Geneva, Neuchate!, Saint Gall,

Soleure, and Zurich have successful trade

schools as well as apprentice shops.

Trade instruction for women is also well

developed. Many of the trade schools include

the housekeeping element, as is the case in Ger-
many, Belgium, and France. The Trade and
Housekeeping School (ecole professionnelle-

menagere) in Geneva offers a three year course
of this character. The work produced resem-
bles the French in precision of technique and
beauty of execution, but has, perhaps, less artis-

tic value. Of the trade schools proper a good
example is the School for Ladies' Tailoring and
Lingerie Making at Zurich. Pupils must be

over 14 years of age and present certificates

showing a good general education. Courses of

three or four years are offered, which include
practical work at the chosen trade, theoretical
instruction concerning it, auxiliary academic
subjects, drawing and drafting and at least si.x

months' service in a salesroom connected with
the school. The Bern Women's Handwork
School (Frauenarbeitsschule) also gives trade
training, but does not at present include art or
academic work in its curriculum.

Schools for housekeepers and servants have
been developed in Switzerland and give excel-
lent courses of several months' duration. All
of the ordinary work of housekeeping, cooking,
baking, preserving, cleaning, sewing, repairing,

washing, ironing, gardening, sweeping, and put-
ting rooms in order is included in the course.
An effort to lengthen the time of training is

being made. Lenzburg, Bern, and Boniswil have
good schools of this class.

The Swiss trade school is felt to have a
beneficial effect on the working man and woman
as well as on the industries, and is favored by
the labor unions. Although the schools have
not created new industries, they have been the
means of developing many. The schools of
wood-carving have done much to improve
this trade, and machine embroidery has been,
through the schools, brought prominently for-

ward. The products of this industry are largely
exported to the United States.

England.—The trade school proper has not
been developed to as great an extent in Eng-
land as on the Continent. Although technical

education has received attention, there have
until recently been but few instances where the
day schools aimed to take the place of actual
apprenticeship. This was due largely to the

Education Act of 1889, which forbade the prac-
tice of any trade, industry, or employment in

the schools. The Education Acts of 1902 and
1903 take a more favorable attitude toward trade
instruction, and government aid can now be
given for fostering such schools.

Supplementary trade work is largely offered

in the night continuation classes, which resemble
those of Germany, and attract large numbers of
students. There are 4.000 of these classes in

London alone. Mr. Robert Blair, of the Mosely
Educational Commission, says in his report on
Technical Education in the United States : "We
are in the main trying to do in one institution
— the evening .school — what Germans and
Americans are in the main endeavoring to do
in two." The night classes are open to both
sexes. Girls do not take much advantage of
them, however, for the reason that nine or ten

hours of work during the day leave but little

energy for resuming workshop practice.

Although the polytechnics have done much
for the industries, they cannot be cited as hav-
ing heretofore fostered real trade instruction in

the day classes. Such instruction, however, has
recently been increasing. A late report gives

the number of day trade students in or near
London as s^Soo. These are provided for in 35
well-equipped workrooms (principally in the

polytechnics) in which 200 courses are given
bearing on 53 different trades. Engineers of
high rank are urging educational facilities for

apprentices, workmen, and experts, equal to

those offered on the continent of Europe.
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Trade training for girls has not been greatly

encouraged by the working class. The germ of

it has been in the excellent domestic economy
schools. The Women's Industrial Council of

London, whose president is Lady .Aberdeen, is

doing much to foster trade schools for girls as

a part of education. The Borough Polytechnic

in London opened in 1904 a Day Trade Waist-

coat-Making School for Girls. General educa-

tion, art, and domestic science are included m
the one-year course. The council is urging that

similar day courses be offered at each technical

institute in London, in order to train workers

for all good trades employing women.
Italy.— Education for industrial pursuits be-

gan seriously in Italy after the national union.

In 1898 vigorous reforms took place in the

schools which raised the standard of teaching

and reorganized the courses of study. The
schools were founded chiefly by individuals.

They differ widely in type, in object, and in pro-

gramme. Many of the schools receive subsidies

from the state as well as from the provincial

or communal authorities, or from chambers of

commerce, or from the savings banks. The
government exercises a certain class of super-

vision over those schools receiving subsidies.

Although there is no co-ordination between the

schools, there is a response to local needs. As
in other countries, there are several grades of

schools. The schools of arts and trades

(scuole d'arti e mestieri) train the workmen.
These institutions are very numerous in the

cities and small towns, and are unevenly dis-

tributed throu.gh Italy. Piedmont, Lombardy,
Campagna, and Tuscany have the greater num-
ber. The instruction in many of tliem deals

more with the technical features than with the

academic and theoretical. As in other conti-

nental countries there are two classes' of schools

for apprentices : The day school to train work-
men for trade, and the night or Sunday courses

to improve workmen engaged in the industries.

The Casanova Institute of Arts and Trades in

Naples and the Municipal School of Arts and
Trades in Genoa are illustrations of the day
trade schools for boys.

Trade education for girls (scuole profe-

sionale) has received serious attention. The
schools are largely attended. The parent insti-

tution is in Rome. It still remains a model for

other schools. The girls enter at 12 years of
age, on completing their elementary education,

and continue to attend the classes for three,

four or even six years. The compulsory sub-
jects are drawing and cooking. Optional sub-
jects are languages, needlework in all branches,
laundry work, lace, and artificial flowcrmaking,
hair-dressing, bookkeeping, and arithmetic.

There is also a nurses' training school. Similar
schools are to be found in Florence, Milan,
Venice, Turin, Parma, Bologna, Palermo, and
in some of the smaller towns.
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tee of the Society for the Promotion of En-
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1897-8 and 1903, Vol. I. : 'Technical Training of

Girls at Home and Abroad,' Women's Indus-

trial Council (London igo.s) ; 'Record of Tech-
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Bi-monthly Journal, published by National As-
sociation for the Promotion of Technical and
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Trade Unions, as defined by the Federal

statutes, are associations of working people for

the several purposes of aiding members toward
greater efficiency, promoting their general intel-

ligence, raising of funds for tlie benefit of sick,

disabled, or unemployed members or the fam-
ilies of deceased members, and for the regula-

tion of their wages and hours and conditions of
labor, and the protection of their individual

rights in the prosecution of their trades. The
primary object was to assist members in contests

with employers, and it was not for some time
later that the benefit clause was added to attract

members. See Unionism.

Trade Unions, General Federation of, a
labor organization of Great Britain, aiming to

unite all the British trade unions for mutual
assistance and the advancement of the interests

of labor. It admits any trade union to member-
ship, but no branches or individuals. It was
organized in iSgg at a special session of the

British Trades Union Congress. The govern-
ment is vested in a general council of repre-

sentative delegates meeting annually, and in

an executive "management committee" of 15,

no two to be of the same trade. District com-
mittees may also be organized. Any union dis-

satisfied with ruling of the management com-
mittee may appeal to the council, and from the

council to tlie vote of the general membership.
The federation deals solely with industrial ques-

tions, particularly with the conduct of strikes,

and aims to preserve industrial peace. All

unions joining the federation pay an entrance
fee of one penny (two cents) per member,
and regular dues are paid on two different

scales, the higher scale, sixpence (12 cents)

per quarter per member, the lower scale,

threepence (6 cents) per quarter per mem-
ber ; all payments are calculated on 90 per cent

of the membership. In case of a strike ap-
proved by the general council or the man-
agement committee, unions that have belonged
to the federation 12 months are entitled to

a strike benefit of five shillings ($1.25) per

week per member on the higher scale, and half

that amount on the lower scale. Several large

and representative unions have joined the fed-
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eration ; among them are the Amalgamated So-
ciety of Engineers, the Boot and Shoe Oper-
atives, the Cotton Spinners, the Shipwrights,

the Tailors, and the Gasworkers and General
Laborers ; the membership in igo2 was 419,600.

See Unionism.

Trade Winds, one of those perpetual or
constant winds which occur in all open seas on
both sides of the equator, and to the distance of

about 30° north and south of it. On the north

of the equator their direction is from the north-

east (varying at times a point or two of the com-
pass either way) ; on the south of the equator

they proceed from the southeast. In some
places the trade winds become periodical, blow-
ing one half of the year in one direction and
the other half in the opposite direction. See
also Currents, Ocean ; Meteorology.

Trades Union Congress, an organization
of the trade unions of Great Britain, including

the leading British labor organizations; it is a
loose federation, without special legislative or
executive functions, holding annual meetings of
representative delegates for the consideration of
questions affecting the interests of labor. This
meeting appoints some special committees for

carrying on certain business ; the most impor-
tant of these is the Parliamentary committee
which has charge of the work of securing favor-

able labor legislation, and employs a paid sec-

retary. The congress was organized in 1868,

took an active and important part in obtaining
labor legislation in 1871-5 : and has since been
largely influential in uniting the interests and
keeping before the public the demands of organ-
ized labor. In 1899 it organized an auxiliary

federation, the General Federation of Trades
Unions (q.v.) ; and in 1900 another auxiliary
body, the Labor Representation Committee,
which includes not only trades unions, but also

the Independent Labor party and the Fabian
Society, and which has charge of securing the

election of labor representatives to Parliament.
In 1902 the congress represented 198 organiza-

tions.

Tradition, a vv'ord of various meanings.
As applied to profane history it signifies know-
ledge of the past handed down by word of
mouth from generation to generation. In this

sense the line between tradition and myth is

often hard to distinguish, one merging into the

other. Historical tradition, however, has
usually, if not invariably, a substantial founda-
tion, and both tradition and myth ara of the

highest value in tracing human experience and
progress both in the historic and prehistoric

periods— for it should be unnecessary to state

that the so-called historic period is not a uni-

form era, but varies with different races of man-
kind, according to the age at which they come
within the range of historic observation.

Tradition in the religious sense holds a
place not less important than in its profane
meaning. It is a chief ground of doctrinal di-

vision in Christianity and also in Mohammedan-
ism, between Roman Catholics and Protestants
in the former faith, and between Sunnites and
Shiites in the latter. A similar division existed
among the Jews of the later Scriptural period.
In the Roman Catholic view the term tradition

is applied to the doctrines believed to have been
communicated by Christ to his apostles, and
handed down by them orally to their succes-

sors. The writings of the Fathers are regarded
as witnessing these traditions. The Council of

Trent teaches that the truth of Christ is con-

tained partly in the sacred writings, and partly

in unwritten tradition received by the apostles

from Christ, or from the Holy Ghost, and en-

trusted by them to the Church, and that Scrip-

ture and apostolic tradition are alike to be
reverenced. See Catholic Church

; Jewish
Sects; Mohammedanism; Protestantism;
Shiites; Sunnites.

Tradu'cians (from traduco, transmit), a
name which the Pelagians anciently gave to the

Catholics because of their teaching that original

sin was transmitted from father to children.

More commonly the term is applied to the
theory that souls are transmitted to children by
the parents. Saint Augustine appears to have
inclined to this belief, without committing him-
self to it.

Trafalgar, traf-al-gar', or tra-fal'gar, a
cape on the southwest coast of Spain, at the
northwest entrance of the Strait of Gibraltar.

It is low and sandy, and terminates in two
headlands, on the east of which is a martello
tower. The famous naval battle in which Nel-
son lost his life, after defeating the combined
French and Spanish fleets under the command
of Villeneuve and Gravina, was fought off this

cape 21 Oct. 1805.

Tragacanth, Gum Tragacanth, Gum
Tragic, a gummy exudation from the stem of
various species of Astragalus, natives of the

mountainous regions of western Asia. It comes
on the market as irregular leaves or ribbon-like
pieces, of a white or brownish-white color and
somewhat translucent.

It swells up in water forming a gelatinous
mass which is sometimes used as a mucilage.
LIsed in pharmacy to give consistency to lozenge
or pill mass. It is also used in calico printing.

Tragedy, a dramatic poem, representing
an important event or a series of events in the
life of some person or persons, in which the
diction is elevated and the catastrophe melan-
choly. Tragedy originated among the Greeks
in the worship of the god Dionysus or Bacchus.
See Drama.

Trag'opan, a pheasant of the genus
Ccriornis, closely allied to the common fowl. C.
satyra. a common species, is a native of the
Himalayas where it inhabits the forests at 8,000
to 11,000 feet elevation. The plumage is spotted,
exceedingly brilliant and variegated in colors,
and two fleshy protuberances hang from behind
the eyes. When the bird is excited it can erect
these protuberances till they look like a pair of
horns. A large wattle hangs at either side of
the lower mandible. These beauties and orna-
ments the birds are fond of displaying by va-
rious "showing-off" attitudes and movements.

Traherne, tra-hern', Thomas, English au-
thor: b. about 1636; d. Teddington, Middlesex,
1674. He was educated at Brasenose College,
Oxford, took orders, became rector of Creden-
hill, Herefordshire, 1657, and subsequently chap-
lain to Sir Orlando Bridgman at Teddington.
His published writings were 'Roman Forger-
ies,' a polemical tract; and a treatise on *Chris-
tian Ethicks.' A prose work, 'Centuries of Med-
itations,' and a collection of poems, were left

in manuscript. The poems, discovered in i.
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bookstall about 1897, were at first attributed by
Grosart to Vaughan, but were claimed by
Bertram Dobell to be Traherne's, and edited

by him for the press. They have been described

as a notable "find," and compared to the work
of Vaughan and Herbert.

Traill, trill, Catherine Parr Strickland,
Canadian writer, sister of Agnes Strickland
(q.v.) : b. London 9 Jan. 1802; d. Lakefield,

Out., 29 Aug. 1S90. She was married in 1832 to
Captain Thomas Traill with whom she removed
to Canada in 1833, and made her home for the
rest of her life at Lakefield, Out. Among her
works are: 'The Backwoods of Canada'
(1835); 'Canadian Crusoes> (1852); <Ram-
blings in the Canadian Forests' (1854); 'Afar
in the Forest' (1869); 'Studies of Plant Life'

(1884); 'Pearls and Pebbles' (1895).

Traill, Henry Duff, English journalist and
man of letters : b. Blackheath, Kent, 14 Aug.
1842; d. London 21 Feb. igoo. He was grad-
uated at Saint John's, Oxford, 1864, called to

the bar in 1868, but soon took to litcratute. He
was connected with the Pall Mall Gazette
(1873-80), the Saint James' Gazette (1880-2),
Telegraph (1882-96), and the 'Saturday Re-
view' (1883-94). From 1889 to 1891 he was
editor of the 'Observer,' from 1898 to 1900 of
•Literature.' Among his publications are:
'Lives' of Strafford (a very original work with
a new view) (1889), William HI. (1888),
Sterne (1882), Coleridge (1884), and others;
also 'Central Government' (1881) ; 'Recap-
tured Rhymes' (1882); 'The New Lucian'
(1884, revised and enlarged 1900), his best

work; 'Saturday Songs' (1890), satirical verse;
'From Cairo to the Soudan Frontier' (1896) ;

and 'The New Fiction, and Other Essays on
Literary Subjects' (1897).

Train, Elizabeth Phipps, American novel-
ist and translator; b. Dorchester, Mass., I Sept.

1856. She was educated at Wells College,

Aurora, N. Y., and her first literary work con-
sisted entirely of translations from the French.
They include: 'The Apostate' (1889); 'Recol-
lections of the Court of the Tuileries' (1891) ;

etc. Her first original publication was 'Dr.
Lamar' (1891), and she has since written:
'Autobiography of a Professional Beauty'
(1895); 'A Social Highwayman' (1895);
'Queen of Hearts' (1897) ; and other works.

Train, George Francis, American financier
and author: b. Boston 24 March 1829; d. New
York 18 Jan. 1904. In 1850 he was put in

charge of the Liverpool branch of an American
business house, and three years later was ad-
mitted to partnership. Another branch was
established in Melbourne, Australia, in 1853,
under his supervision, and during the three
years of his stay there, he introduced a sailing-

ship service between Boston and Australia. In
1858 he interested English capital in the build-
ing of the Atlantic and Great Western railway;
and afterward undertook street-railway enter-
prises in England and other European coun-
tries, but his plans, through opposition and
otherwise, were frustrated. His next railroad
enterprise was the building of the Union Pacific
railway, ground for which was broken at
Omaha 2 Dec. 1863 and the connection that
linked the eastern and western extremities com-
pleted 10 May i86g. He made a tour of the

world in 80 days, arriving in Marseilles, France,
20 Oct. 1870, where he organized the Com-
mune, was arrested and imprisoned for 13 days
at Lyons. In 1872 he became an independent
candidate for President of the United States.
He was a man of eccentric habits and extrav-
agant speech, and in November 1872 was ar-
rested on the charge of having published ob-
scene literature. The passages objected to were
wholly quotations from the Bible. Mr. Train
was discharged from custody after having been
adjudged insane by legal decision. His later

years were spent in New York, where he
adopted the habit of speaking only to children.

He called himself "Citizen of the World," and
while his title to property valued at $30,000,000
at Omaha, Neb., remained in litigation he af-

fected a simple style of living, and spent his last

years at a cheap hotel, where he died. Among
his publications are: 'An American Merchant in

Europe, Asia and Australia' (185 1); 'Young
America Abroad' (1857); 'Young America in

Wall Street' (1858); 'Young America on Slav-
ery' (i860); 'Championship of Women' (1868);
and < My Life in Many States and in Foreign
Lands.

'

Train Bands, a body of citizens partaking of
the nature of both militia and volunteers, in-

stituted by James I. and dissolved by Charles II.

The term was afterward applied to the London
militia, from which the 3d regiment of the line

originated, and in which the renowned John
Gilpin was a captain.

Trained Nurse. See Nurse, Trained.

Training, Athletic. See Physical Train-

Training School for Teachers. See Teach-
ers, Professionai- Training of.

Trajan, tra'jan (Marcus Ulpius Tr.\ja-
Nus), Roman emperor: b. Italica (near Seville),
in the Spanish province of Baetica, 53 a.d. ; d.

Selinus, Cilicia, 117. He was the son of Tra-
janus, a Roman commander under Vespasian.
He accompanied his father in a campaign against
the Parthians, and also served on the Rhine
with such ability that when Nerva came to the
throne he adopted the young soldier and raised
him to the rank of Caesar (97). Nerva dying
a few months after, he succeeded to the throne
(98). He was at that time in Germany, where
he remained for more than a year, to settle a
peace with the German tribes, and in 99 set out
with a numerous escort to Rome. After largess
to the soldiers and people he took successful
measures for supplying the capital with corn.
He punished and banished informers, reduced
the taxes, and filled the most importants posts
with men of talent and integrity. He more-
over founded libraries ; and under his patron-
age the studies were revived which had suffered

from the persecution of Domitian. By the unan-
imous voice of the senate, he was awarded the
title "Optimus.* In loi he set out on an ex-
pedition against Decebalus, king of the Dacians,
who had forced Domitian to purchase peace by
an annual payment of money, and after two
years defeated the Dacians and returned to
Rome to enjoy the honors of a triumph with
the name of Dacicus (103). In this year Pliny
was made governor of Pontus and Bithynia,
which circumstance gave rise to a series of let-
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ters between him and Trajan still extant.

Among these are the epistles respecting the

Christians, whom he directs Pliny not to search
for, hut only to punish if brought before him.
In 104 Decebalus renewed the war with the
Romans in pursuing which Trajan constructed a
bridge over the Danube, below the modern
Orsova, which was one of the greatest works of
antiquity (105). He then marched into Dacia,

reduced the capital of Decebalus, and turned
Dacia into a Roman province. It was in com-
memoration of his wars in Dacia that he erected

the sculptured column which still bears his

name. In 114 he dedicated the Forum that he
had built in Rome, and set out on a new war-
like expedition against Chosroes, the Parthian.

The result of this war was the reduction of

Armenia to a Roman province. His war with
the Parthians was completed in two campaigns,
after which he sailed down the Tigris and en-

tered the Persian Gulf. During his absence the

Parthians revolted. After giving a king to the

Parthians he laid siege to Atra, the capital of

an Arabian tribe, but was obliged to withdraw-
to Syria. In the following year (117) he pro-
posed returning into Mesopotamia, but was at-

tacked by a disorder, which induced him to

repair to Italy, leaving the army under the com-
mand of Hadrian. He had proceeded no farther

than Selinus, in Cilicia, when he died, after hav-
ing adopted Hadrian for his successor. His
good qualities as a ruler were such that, at the
distance of 250 years from his death, the sen-

ators, in their acclamations on the accession of
a new emperor, were accustomed to wish that he
might be more fortunate than Augustus and bet-

ter than Trajan.

Trajan's Column. See Rome; Trajan.

Trajan's Wall, Rumania, a fortified line in

the Dobrudja extending east from the Danube
to Kustendji on the Black Sea, a distance of 27
miles. It is a double, in some places, a triple,

earthwork on the south side of a natural fosse
consisting of a narrow marshy valley. Another
wall of the same name, built by a Roman legion,

105-155 A.D., extends from the Pruth east to the
Black Sea.

Tramp. See Mendicancy; Vagrancy.

Tramways, Aerial. See Conveyer; Wise
Rope.

Trance, a state in which the voluntary
functions of the body are suspended, and in

which a dream life is carried on of more coher-
ency than in ordinary sleep. In some cases the
only external sign of trance is the length of time
during which the voluntary functions are sus-
pended. The patient is then said to be in a
trance-sleep. When the trance is deeper the
action of the heart and lungs is very feeble al-

though perceptible; the state of the patient is

distinguished as that of trance-coma. And w-hen
the trance is so deep that the action of the heart
and lungs becomes altogether imperceptible, the
body falls in temperature and no sustenance is

taken, the patient is said to be in a death-trance.
The state of trance is usually a consequence of
violent emotion or excitement, especially of a
religious nature. By those who have fallen into
such a state in consequence of religious excite-
ment, the dreams then experienced l)y them are
often taken for revelations from another world.
For the state of apparent death which some-

times takes place to such a degree as to have led
to the interment of people under the supposition
that death had actually taken place, see Death.

Trani, trii'ne, Italy, in the province of
Bari, on the Adriatic, 26 miles northwest of
Bari, a seaport on the southern coast. The
cathedral (12th century) with handsome bronze
doors and interesting crypt, and castle, are the
chief buildings. Promenades occupy the site of
the ancient fortifications. Trade depends upon
oil, grain, almonds, wine, and figs. During the
Crusades Trani flourished, and it has been the
see of an archbishop since the nth century.
Pop. 25,000.

Tranquebar, tran-kwe-bar', India, in
Madras, district of Tanjore, 56 miles south of
Pondicherry, an important seaport, with citadel

and fortifications. There are two Protestant
churches, a Portuguese chapel, and schools for
Danish, English, and Portuguese, a reading-
room and literary institute. A Protestant mis-
sion was established here as early as 1706, which
was the first in India. There are some manu-
factures of coarse cloth. The Danish settle-

ments, established in 1616, were purchased by
Great Britain in 1845. Pop. of town 5,000, with
native suburb of Poraivar 14,500.

Trans-Andine Railway. See Interconti-
nental Railw.\y.

Trans-Mississippi Exposition, a popular
exhibition of commercial and agricultural prod-
ucts held in Omaha, Neb., from i June to I

Nov. 1898. The exposition covered about 200
acres. There were over 20 buildings artistically

grouped and connected by vine-shaded arcades

;

the main buildings alone having an aggregate
floor space of 500.000 square feet, exclusive of

200,000 square feet of gallery space. The ex-
position was a great success, industrially and
financially, the total number of visitors being

2,613.374. and the total cash receipts, $1,761-,

364.18; giving a surplus of $400,000.

Trans-Siberian (trans si-be'ri-an) Railway,
an extensive railroad system of Russia, between
Saint Petersburg, Port Arthur (q.v.), and Vlad-
ivostok (q.v.), a distance of 6,677 miles across
both European and Asiatic Russia. The govern-
ment of the czar as far back as 1870 began to

plan this great railway enterprise, realizing the

possibilities of developing her vast territory to

the eastward. Beginning at Moscow the work
of building the railroad was rapidly extended
and Orenburg was reached in 1877. In 1880,

the bridge over the Volga was built and the sec-

tion connecting the Volga and Obi River basins

was begun. In May 1891 the first work on the
real Trans-Siberian railway was begun. From
that date the railway was steadily pushed for-

ward.
In perfecting this vast enterprise Russia sent

commissioners to the United States to study the

American railway systems. She imported Ital-

ian workmen who had helped to build the Simp-
Ion and Saint Gotthard tunnels for the construc-
tion work. Slie built towns in the desert and
transported whole families by the thousand to

them for the work. And finally the line of track
extended from her ancient capital of Moscow in

the West to her newest stronghold, Port Arthur,
in the East, a direct line of communication—
save only for one piece, the Lake of Baikal.

Rivers, with beds a mile wide, shallow and
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treacherous amid shifting sand in summer, ice-

bound in winter, raging torrents \vhen the ice

brolce up in the spring, crossed the path of the

railroad, but the builders had bridged them.

But Lake Baikal— the Holu Sea of Siberia
— was a serious and difficult problem. With a
length of 390 miles and an area of 15,000 square
miles, it was directly in the way on the plateau

where the railway reaches its highest elevation,

1,500 feet above the sea-level. Hills from 3,000

to 6,000 feet high surround it, rising so abruptly

from the water's edge that building along their

side without long tunneling is impossible. The
lake itself is so deep that it could not be
bridged. Its surface is 1,561 feet above sea-

level, its bottom at the deepest part is 1,624
feet below, and it is subject to frightful storms.
From November to April it is practically ice-

bound, so navigation across it the whole year
round is impossible. Even sledging over the
ice is difficult. Under normal conditions it

should be perfect. The lake begins to freeze

early in November, is completely icebound by
the middle of December, and the ice does not
break up until May. Meantime its white cov-
ering reaches a thickness of 10 feet. The rail-

road has been built to the eastern and western
edges of the lake and the passengers are taken
across in large ferry-boats. There is no difficulty

about this in the summer months. The trains

from Moscow run along the banks of the Angara
River to the lake and the cars are then run
aboard large ferry-boats and are carried across
to Myrovaya, a distance of 40 miles, where they
take the railroad again on to Harbin, Vladivo-
stok, and Port Arthur division. In the winter
ice-breaking steamers have been employed and
attempts have been made to construct a rail

track across the ice, but the only logical method
appears to be the building of a 100 mile detour
around the lake at a cost of $15,000,000. The
entire system from Moscow to Port Arthur was
built cheaply, with light rails and wooden
bridges, and naturally since the road was form-
ally opened in 1902, it has been impossible to
maintain anything like a respectable speed. The
present schedule time for passenger trains is

about I3J-^ miles an hour. This is for the
through express trains. One leaves Moscow-
weekly for Port Arthur and reaches Vladivo-
stok. It makes the run of 6,457 miles to Vladi-
vostok in 18 days ; to Port Arthur, 210 miles
further, in an additional two or three days.
Slow passenger trains leave Moscow daily, and
they are a month and more in making the long
journey. Breakdowns are frequent and relief

slow. Freight trains average about 10 miles an
hour. Notwithstanding these difficulties the
road carried during 1903, according to Russian
official statistics, 1,000,000 tons of freight and
1,320,000 passengers.

The Trans-Siberian railway when it reaches
Manchuria, on the Chinese border line, be-
comes, by title only, the Chinese Eastern Rail-
way, and diverges into two branches, almost at
right angles, leading to Port Arthur and Vladi-
vostok. Through passenger tickets are sold
from Saint Petersburg to either Port Arthur or
Vladivostok. The tariff or fare for the jour-
ney of 6,677 miles is as follows : first class,

$128.75 ; second class, $87.55 ; third class, $46.35.
The road was originally built at a cost of
$172,525,000, and its importance to Russia can-

not be overestimated. Before its construction
the mobilization of troops at any given point
would have taken weeks, while now it can be
accomplished in comparatively few days. Polit-

ically, it unites the various provinces, and brings
the whole country from Saint Petersburg to

Vladivostok into direct touch with the central
government. For the interior of Russia the

opening of the railroad tneans that the resources
of the East are at her disposal, and that she can
deliver in the East her own products at a great
advantage over her Western rivals. Business
men throughout Europe will benefit by the mail
service over the new railroad, and the Russian
merchants will enjoy the advantage of quicker
communication and nearness to their new mar-
kets. During the Russo-Japanese war in 1904,
the Russian government despatched over 300,000
troops over the Trans-Siberian road within a
period of 90 days, together with enormous quan-
tities of provisions and supplies.

Transcas'pian Railway, an important line
of railway, beginning at Uzna Ada on the Cas-
pian Sea, and extending as far as Merv in 1886,
Samarkand in 1888, and to Tashkend and Andi-
jan in igoo. The Amu-Darya (Oxus) is

crossed by a wooden bridge 6,804 feet in length.

Transcaucasia, trans ka-ka'sT-a, Russia in
Asia, the region extending between the Cau-
casus Alountains on the north, and Turkey in

Asia, and Persia on the south. The provinces
on both sides of the Caucasus, with the added
Armenian districts, constitute Caucasus or Cau-
casia in the widest sense, and are under one
central authority, with II minor provinces; but
the territory is sometimes divided into North
Caucasus, Transcaucasia and Armenia. The
chief town is Tiflis. Transcaucasia comprises
eight provinces; total area 94,182 square miles;
pop. 5,516,139-

Transcendental Philosophy, that tj'pe of
philosophy which holds intelligence to be the
creative activity in the real world. To understand
the use of the term transcendental during the past
century, we must refer back to Kant, and his

distinction between transcendental and transcend-
ent. Kant applied the term transcendent to
such ideas as he believed were beyond the range
of any possible experience. On the other hand,
he designated as transcendental those elements
which were necessary constituents of experience,
but which could not come from sense-perception.
These transcendental elements are the organiz-
ing principles or concepts which are the inher-
ent property of the mind as an active intelligence.

Such organizing principles could never be fur-
nished by sensation ; for it is only by their agency
that the material of sensation is built up into a
comprehensible experience. Thus Kant main-
tained that the world of actual experience is the
result of our own mental constrtiction, and con-
sequently that this world is formed according to
the laws of thought. Just because it is such a
thought-construction Kant did not believe that
the world of our experience had true reality.

This true reality, he affirmed, exists beyond the
world of experience and we can know nothing
of it except its existence. Thus for Kant the
transcendental represented that activity of in-

telligence which is instrumental in the con-
structioii of human experience, but not in pro-
duction of reality. Kant's successors of the
Idealistic School (Fichte, Schelling, and Hegel)
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rejecttd his theory of an ultimate reahty beyond

experience, and held that the true and only

reality was given within the unity of experience.

Since the world of experience is formed accord-

ing to the active principles of intelligence, these

transcendental principles become, in this case,

active not only in the construction of experience,

but also in the construction of reality. Thus in

the first half of the last century, transcendental

acquired a broad and important meaning, signi-

fying, in general, a spiritual interpretation of the

universe, and more strictly, that philosophy which

affirms the activity of reason or intelligence, in

the nature and development of reality, ^hietly

through the writings of Coleridge and Carlyle,

the ideas of Kant and his successors were made

known in England. Through the same medium

the transcendental philosophy became known to

America, and inspired a definite movement in

New England. This movement, called New
England Transcendentalism, was a reaction from

the prosaic orthodoxy and utilitarianism of the

time toward a deeper and more ideal interpreta-

tion of reality. W. E. Channing and Ralph

Waldo Emerson were prominent in the inaugura-

tion of this movement; and there became asso-

ciated in it a remarkable coterie of congenial

spirits. The Transcendental Club, founded m
1836, and Brook Farm, a social community or-

ganized in 1840, were immediate results of the

movement. The 'Journal of Speculative Phi-

Iosophy,> founded in 1871, and the Concord

School of Philosophy (1879) were later expres-

sions of the same. The philosophy of this school

was not systematically set forth, nor was it

derived whollv from German sources. It was

an idealism, rather vague, and often incoherent,

which owed almost as much to the philosophy of

Plato and the Neo-Platonic mystics, as to mod-

ern thought.
, „ T^ 1

Consult: Kant, 'Critique of Pure Reason';

Caird. 'Hegel' (Blackwood Phil. Classics) ;

Coleridge, 'Biographia Literaria' ; Carlyle, 'Sar-

tor Resartus' ; Emerson, 'Essays' ; Frothing-

ham, 'Transcendentalism in New England.*

H. W. Wright,
Cornell University.

Tran'sept, in architecture, the transverse

portion of a church which is built in the form of

a cross; that part between the nave and the

choir which projects externally on each side,

and forms the short arm of the cross in the gen-

eral plan.

Transfer Paper. See P.«lPER and Paper-

making.
Transfigura'tion, Feast of the, a festival

on 6 August, instituted in honor of the Trans-

figuration of Christ. It is said to have been in-

stituted in the West by Pope Calixtus III.

(1455-S), but is mentioned in the 9th century.

Transfiguration, Sisters of the. See

Orders, Religious.

Transfu'sion, in medicine, the operation

of transferring blood (defribrinatcd) from a

receptacle to the vein of a patient — indirect or

mediate transfusion; the transmission of blood

from the vein of the giver to that of the patient

— direct or immediate transfusion; also the

intravenous or subcutaneous introduction into

the body of anv substance, as saline solution,

etc. The transfusion of blood from the veins

of one living animal, to those of another, or

from those of a man or one of the lower ani-

mals into a man, is a very old operation, having

been first performed in 1492. Although it has

been used many times with success in restoring

the vigor of exhausted subjects, it has fre-

quently failed, owing to the injection of air,

the too rapid distention of the heart, phlebitis,

thrombosis, and embolism. Blood-transfusion

has been mainly used in cases of exhaustion

from hemorrhages. In recent years the ten-

dency among medical practitioners has been to

substitute the injection of normal salt-solution

for that of blood. It seems to be proved "that

for efficiency, freedom from danger, and ease

of administration, the subcutaneous injection of

normal salt-solution, six drams of sterilized salt

to one gallon sterilized water, at a temperature

of from 110° to 120° F., excels any and all

things that have ever been used to relieve those

suffering from shock and from the effects of

hemorrhage, and as an eliminant in septic and
toxic conditions." The possible dangers attend-

ing the intravenous injection of normal salt-

solution are those of blood-transfusion ; but

"when life is almost extinct and the patient's

vitality so low that the probability^ of absorp-

tion from the subcutaneous spaces is slight, or
where the tissues are cedematous, then the solu-

tion should be injected into a vein."

Transition Rocks. See Pal.eozoic.

Transit Circle. See Meridian Circle.

Transit Instruments. See Astronomy, Prac-
tical.

Transit of Venus. See Venus.

Transits. The passage of a heavenly-
body between the observer and another more
distant body of larger apparent surface is

called a transit. The most frequent phenomena
of this kind occur in the case of the satellites

of Jupiter. The latter is many times larger than

any of its satellites and it happens very fre-

quently that an observer with a good telescope

can see the passage of a satellite of Jupiter

passing over the disk of the planet. The times

of these transits are predicted in the astronom-

ical ephemeris. The transits of the inner satel-

lites occur at nearly equal intervals of I day

lS'/2 hours ; and it takes about 2 hours and 27
minutes for the satellite to cross. The transit

can be observed only when Jupiter is above the

horizon and the sun below it, so that only about

one transit in five is visible at any one place.

Since the satellite is an opaque body, it casts a

shadow which may be thrown upon the planet.

To an observer on the latter, if the shadow
passed over his position, there would be a total

eclipse of the sun. The shadow appears to us as

a small dark spot passing over the planet near

the position of the satellite.

The satellites of all the other planets are

either too small or too distant to admit of their

transits being observed. For the most part

they are entirely obliterated to our sight by the

brilliant light of the planet itself when they ap-

proach the latter.

The planets Mercury and Venus, having or-

bits inside that of the earth, will be seen in

transit across the sun whenever they pass in a

direct line between the earth and sun. If the

pJanes of 'heir orbits coincided with the eclip-

tic, this would happen at every inferior con-
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junction of the planet. But, as a matter of

fact, tlicre is a certain inclination of eacli of

the orbits to the ecHptic. Imagining the latter

plane to surround the sun, extending out to the

earth, the orbits of the inferior planets each

intersect this plane at a small angle at two op-

posite points. The line adjoining these points

passes through the sun and is called the line of
the nodes. If, when the planet is in inferior

conjunction, the earth happens to be on or near

this line, a transit of the planet will be seen

across the sun's disk. In the case of Mercury
the earth passes the line of nodes about 8 May
and 10 November of each year. It is only within
a few days of these times that transits of Mer-
cury can he seen. When such a transit does

occur, we must generally wait several years

before there is another. The interval between
those which occur in November is generally

7 or 13 years. The interval between the May
transits is generally 13 or 20 years. The fol-

lowing is a list of the transits of Mercury
which are to occur during the 20th century
with the eastern standard time of the middle
of the transit

:

Year

1907
1914
1924
1927
1937
1940
J953
>957
i960
1970
1973
1986
1993
1999

Date

Nov. 14,
Nov. 7,

May 7,
Nov. 9,
May 10,

Nov. II,

Nov. 14,
May 5,
Nov. 7,

May 8,
Nov. 9,
Nov. 12,
Nov. 5,
Nov. 15,

Eastern Standard Time

oh.
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dark haze forming on the two limbs at the

moment when Venus was entering. The out-

come of the affair was that it was more than

60 years after the last transit before a result

had been worked up from it which was sup-

posed to be quite satisfactory. This was done

by Encke in 1822. The distance of the sun

which he derived was, in round nurnbers,

9S,ooo,ooo miles. This distance appeared in all

astronomical text-books and was almost uni-

formly accepted for 30 years.

Then it was found by Hansen and others

that there was something wrong in this deter-

mination, and it was claimed that the distance

was more than 3.000,000 miles less than Encke

had found it. The methods of making this

determination are stated in Astronomy, Theo-
SETICAL. It has since been shown very clearly

that a great error did really exist in Encke's

determination, though it was not so great as

bad at first been supposed.

Notwithstanding this failure of the method,

it was supposed that with the greatly refined

telescopes and better means of observation of

recent times, the transits of 1874 and 1882

could be utilized advantageously in the same

way. Accordingly, on each of these occasions,

expeditions, fitted out with the best instru-

ments that science could provide, were sent by

various nations to the best stations for obser-

vation in various parts of the world. But

when the observations were worked up, the re-

sults were again found to be unsatisfactory, and

the observations turned out to be more useful

for determining the position of Venus, and the

slight change from century to century of its

node, than for determining the distance of the

5i,n. Simon Newcomb.

Transmigra'tion of the Soul, or Metem-
psychosis, the belief of many races and tribes

at all times, to the effect that the soul after the

death of the body passes into the bodies of the

lower animals or other human bodies, or, it may

be, of plants or inanimate objects. Among
various tribes of Africa and America the belief

is found entirely unconnected, so far as can

now be discovered, with any ethical notions. In

the teaching of the Brahmanic Hindus, among

whd'm the doctrine can be traced further back

than in any other race, it has its foundation in

the belief of the connection of all living beings,

and of the gradual purification of the spiritual

part of man and its return to the common
source and origin of all things— God. By them

the migration of a human soul through various

bodies is regarded partly as a penance and

partly as a means of purification. The doctrine

of transmigration is accepted by the Buddhists

also, but with them the ultimate goal of the

soul is not absorption in the Deity, but annihila-

tion. Nirvana. The southern Buddhists hold

the doctrine with another important difference.

They do not believe that one soul undergoes a

variety of migrations, but that after the death of

the body another soul which derives its exist-

ence from the one that inhabited tliat body
begins its life in another body. With this doc-
trine is connected the regard which the Indians
have for animals. The doctrine also formed
part of the secret teaching of the Egyptian
priests, who believed that the soul had to con-

tinue 3,000 years after death in the bodies of

animals before it could reach the habitations of

the blessed. It was probably from the Egyp-
tians that the doctrine passed to the Greeks,
among whom it was never generally current,

but was confined to the mysteries and some
philosophic systems. Pythagoras is the first

Greek philosoplier in whose system the doctrine

occupied an important place, but Thales and
Pherecydes are both said to have preceded him
in teaching it. Plato in his 'Phido' advances
some probable arguments in favor of the doc-
trine, propounding the speculation that souls

return into the Godhead after a cycle of 10,000

years, during which they have to abide in the

bodies of animals and men. Plotinus treats

of two kinds of transmigrations, a passage of

souls from invisible ethereal bodies into earthly

ones, and from earthly into other earthly bodies.

Among the Romans, Cicero alludes to this doc-

trine, and Virgil, and more especially Ovid, in

many passages give it a poetical treatment.

Cxsar informs us that it was believed in by
the Gauls, who, he says, in this faith were able

to despise death. The doctrine is also found
in the Talmud, but only a minority of the

Jewish rabbis appear to have adopted it. They
treat the subject of transmigration in their

peculiar way, maintaining that God created but

a certain number of Jewish souls, which there-

fore constantly return on earth as long as Jews
are to be found here, and are sometimes made
to dwell in the bodies of animals for the sake
of penance, but at the day of the resurrection

will all be purified, and in the bodies of the
just revive on the soil of the promised land.

The doctrine of the transmigration of souls has
also been held by various Christian sects, for

example, by the Carpocratians, Valcntinians,
and Manichreans. It was also professed by the

Arabs before Mohammed, but was not admitted
by him into the Koran. Even some modern
European writers have inclined to this doctrine.

Among these may be mentioned Lessing in Ger-
many, and Pierre Leroux and Jean Reynaud in

France. Tlie reasoning of Lessing in support
of the doctrine amounts to this, that the human
soul can acquire the infinite conceptions of
which it is capable only in an infinite series of
successive existences, that the soul in one con-
dition may supply the deficiencies of another,
and thus gradually fit itself for a perfect life.

Such a theory, however, is radically different

from the ordinary doctrine of transmigration,
inasmuch as it does not imply successive exist-

ences on earth.

Transmission of Power, Long Distance,
The first practical test of long-distance trans-

mission of power was given at Frankfort,
Germany, about i8go, and since then the advance
has been very rapid. All developments in power
transmission have been made within the past 30
years, for it was only about 28 years ago that

the first practical dynamo was built. From that

time to the present, the application of electricity

to various distances has been tried successfully.

In 1890 it was determined to test the possibility

of transmitting power from Lauffen to Frank-
fort, a distance of no miles, by use of the poly-

phase system. This experiment marked an
epoch in the commercial development of elec-

tricity, for it demonstrated the utility of high

voltages in the transmission of power, and also
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the success of polyphase currents. It has since

been shown that, considered from an engineer-

ing standpoint, there is practically no limit to

the distance to which electricity can be trans-

mitted. The only consideration is an economic
one. If the loi'ation of a place is such that

water power is not directly available, and there

is great demand for power for which a high
price can be paid, then it will be profitable to

transmit over a long distance. Power at the

present time has been transmitted up to 150

miles with profit. In mining localities it has

made possible the extraction of low-grade ores

which could never have been mined profitably

had steam been the only power available, owing
to the great cost of coal.

Before the introduction of electrical trans-

mission, it was possible to distribute energy to

short distances by various methods ; but no sys-

tem offered a long-distance transmission for all

purposes. By means of dynamo-electric ma-
chines, energy obtained from cither coal or

water power may be transformed into electrical

energy; it may then be distributed and again

transformed into light, heat, or mechanical

power. The limits to the distance of this dis-

ing end. With a continuous current, reduction
of voltage can be accomplished only by using a
rotary commutator of some kind. As this is of

course very objectionable, it makes the use of

continuous currents practically impossible. The
great advantage of the alternating-current sys-

tem is that the voltage can be changed without
the use of rotating apparatus. A low-voltage

machine may be used, the current being trans-

formed to one of high voltage for transmission

purposes, and then distributed again at low volt-

age by means of transformers. The great diffi-

culty in this system lies in the fact that the in-

ductance of the circuit causes the current to lag

behind the electromotive force. This decreases

the amount of energy transmitted by a given cur-

rent at a given voltage, and it also causes a drop
in voltage along the line. The inductance of

the circuit can in some measure be compensated
for by the use of condensers or synchronous

motors. Theoretical considerations show that

the influence of capacity upon long, aerial, bare

conductors used for the transmission of energy

to a distance by alternating currents is, under

proper conditions, of so entirely subordinate

a magnitude that it need nut be considered in

Diagram illustrating general .scheme of power

tribution are determined only by the conditions

of economy and safety. The first long-distance

transmission plant was operated by continuous

currents, for the simple reason that polyphase

currents were then unknown. The continuous-

current system has some advantages, but these

are more than offset by its disadvantages. The
great advantages of this system lie in its sniall

cost for copper, and in the absence of induction

effects. Considering the relative cost of copper

in the line for a given amount of power trans-

mitted and for a given ma.ximum potential be-

tween the conductors, we have the following

comparison

:

Continuous-current 100
Single-phase alternating 200
Two-phase alternating 200
Three-phase alternating 150

Thus we see that under the conditions given,

there is a great economy of copper in the con-
tinuous-current system.

High voltages, however, are necessary for

long-distance transmission. These high voltages
would make it impossible, without reduction in

the voltage, to distribute the power at the receiv-

distribution, Niagara Falls Power Company.

the designing of electrical transmission.

The distribution of electrical energy from the

generating plant to the lamps, etc., in a circuit,

would seem at first glance to be a simple mat-
ter ; but in fact the problems involved are of

great scientific and technical interest. The de-

signing and laying out of a system of conductors

to maintain a practically constant pressure over
a large area requires engineering skill of no
siTiall order. In long-distance transmission the

cost of the conductors is almost always larger

than the entire cost of the remainder of the

plant.

The three-phase system is cheaper for long-

distance transmission than one using either

single-phase or two-phase currents. Continuous
currents are the cheapest of all, but, as already

said, are useless for very high pressures. The
selection of a system for long-distance trans-

mission of power will depend mainly upon the

maximum voltage. If the pressures are such as

can be obtained from continuous-current dyna-
mos, there is no doubt but tliat the continuous-

current system is the cheapest and best. But if

extra high voltage is advisable, then the three-
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phase system will generally prove the cheapest.

The motto of the electrical engineer to-day is:

Alternating current for transmission; direct cur-

rent for local distribution.

The most notable instances of long-distance

transmission up to the present time are found at

Niagara Falls and at several points in South
Africa and Southern California. In the largest

scheme for the distribution of power ever under-

taken, namely, from the Niagara Falls, alternat-

ing currents in two phases are used. The first

distribution was made in 1895 to works located

in the vicinity of the plant of the Power Com-
pany, and in November 1896, power was trans-

mitted to Buffalo, 20 miles away, and success-

fully applied in the operation of trolley lines.

Since that time the "harnessing of Niagara" has
made substantial progress, until to-day within

the region extending westward to Saint Catha-

rines, Ontario, eastward to Lockport, N. Y., and
as far southward as South Buffalo, practically

The climate of Southern California is very
favorable for long-distance transmission. The
plant at Colgate, located on the North Yuba
River, and transmitting power over 150 miles to

Oakland, near San Francisco, has been wonder-
fully successful, and is being widely studied and
imitated both in America and abroad. The
power house at Colgate has a capacity of 15,000

horse-power, represented by three generating
units of 3,000 horse-power each, and four units

of 1,500 horse-power each— seven in all. Ihese
dynamos are of the three-phase alternating-cur-
rent type.

The last century began with Volta and his

little battery. The new century starts with the
wonderful achievement of the transmission of
80,000 volts over a distance of 200 miles. A few
years ago 10,000 volts was the maximum, and
was considered difficult to handle. To-day
40.000 is practically standardized, and 60,000 is

not unusual. Instead of high voltages being
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every municipal lighting plant and every street-

car motor in use is supplied with power de-
veloped at the great cataract by the Niagara
Falls Power Company.

In Africa, it is proposed to harness the Vic-
toria Falls of the Zambesi River. These falls

furnish an inexhaustible water power, being
nearly a mile in width and 420 feet in height.
From the power obtained from these falls, it is

proposed to operate the Cape-to-Cairo Railway
for a distance of 150 miles, both north and
south of the falls ; to operate the recently dis-
covered copper deposits, which He within 150
rniles to the north ; to work the coal fields in the
vicinity, and eventually to transmit power down
to the Rand to work the mines in that now his-
toric district of the Transvaal. It is said that
there is practically no limit to the power that
can be developed, for even in dry seasons the
river is two or three feet deep above the falls

and a mile wide.

dangerous, they are really safer than moderate
voltages, because they are looked on as sources
of danger and are carefully installed, being car-

ried over private rights of way and carefully
guarded.

Only the imagination can grasp the variety of
work which a system like that in California is

called upon to do, for it includes all kinds of
lighting and every sort of power application,

from the running of cars to the operation of
flour-mills; from the driving of mine stamps to

the propulsion of the little sewing-machine at

work on the making of a bride's trousseau. The
success of long-distance transmission will rev-
olutionize society in the next hundred years.

Our cities will be cleaner ; large railroad systems
will be operated from a central source of supply;
waste water powers will be utilized, and there
will be a general application of electricity to all

kinds of mechanisms and to many social and
domestic uses. I.ong-distance transmission of
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power is not only an accomplished fact, but has
already shown substantial evidences of an effect

on business and society that augurs much for
the future. See also Power.

Henri F. Chadwick, S. R.,

President of the Casino Technical Night School,
Pittsburg, Pa.

Transpadane (trans-pa'dan) Republic.
See CisALi'i.NE Republic.

Transpiration, in physics and chemistry, a
name first applied by Graham (in 1846) to the
phenomena that are observed when a gas dis-

charges into a vacuum, through a capillary tube,

and since extended so as to include the passage
of any kind of a fluid, whether gaseous or liquid,

through a capillary tube, from a region where
the pressure is high, to one where it is low. The
laws governing the transpiration of fluids are
still very imperfectly known. They are quite
different from those that govern diffusion phe-
nomena, and also quite different from those that
hold in the case of the ctfusion of gases through
a minute hole in a thin partition. In transpira-

tion, the viscosity of the fluid appeared to be the
chief factor in determining the quantity of fluid

traversing the tube in a given time. The tem-
perature of the fluid is also of much importance.
Water, for example, will transpire through a

given tube 2]/^ times as rapidly at 113° F. as at
41° F., the conditions of the experiment being
supposed to be identical in all respects save as

to temperature.

Transplanting, the process of establishing
plants in new quarters, one of the most impor-
tant operations of horticulture, agriculture and
forestry, since it permits large numbers of
plants to be grown during their early stages in

very restricted areas, thus economizing the
labor entailed in their cultivation until they are
able to care for themselves. The operation is,

therefore, in constant use in greenhouses, nur-
series, etc., where it occupies a very large part

of the time of the workers. And for forestry

work hundreds of thousands of seedling trees

are transplanted annually.

The operation may be performed at any sea-

son provided proper care is exercised in

manipulation. But there is with each species

of plant a season at which success is more
certain. With evergreens this season is in the
spring just before growth starts; with decidu-
ous subjects the autumn, after the leaves have
fallen, is often as good as the spring, but a great
many deciduous plants may be transplanted
during the growing season. LTsually, however,
only small herbaceous plants are transplanted
while in active growth and then only when pre-
pared for such operation by being grown in

gardens or beds with this end in view. Such
preparation is necessary since the operation, so
far as the plant is concerned, is always violent
because, even when most carefully performed, a
large quantity of the roots are destroyed, and
this loss is tlie greater as the plant is larger
and more firmly established. Hence, the smaller
the plant when removed, the more likely is it

to become re-established. Trees, shrubs and
herbaceous perennials which have not become
active in the spring or have ceased activity in
tlie fall, are less likely to suffer because their
active roots have either not formed or have
ceased to act. The plants should always be

rcmtjved with as much of the root-system as
possible, be exposed to the air and sun as short
a time as possible and replanted in soil at least
as moist as that from which they have been
taken ; if more moist but not wet, so much the
better. Since the loss of feeding roots will
curtail the supply of water absorbed, the leaf
surface must be reduced considerably. In many
instances one half is considered satisfactory, but
with fruit trees, vines, and ornamental shrubs,
two thirds or even more is frequently cut away
from the tope. This top pruning is generally
done after the plants have been set, because any
injured twigs may then be removed and there is

then less danger of injuring the buds which are
counted upon to form the top. Always the soil
should be pressed firmly about the roots, the
larger subjects being made firm by tramping
the soil down hard with the feet.

Many factors exert an influence upon trans-
planting. In arid regions, and in places where
the winds are dry or prolonged, the operation
is less successful than where reverse conditions
prevail. Many plants which have tap-roots can
not be transplanted successfully after they have
once become^ established ; hence, the necessity
of transplanting them when very small and the
advisability in many cases of cutting off the tap-
roots. These plants and others that are slow
to produce roots are often transplanted several
times in the nurseries to develop a more exten-
sive root-system near the surface. Stocky plants
almost invariably give better results than at-
tenuated or weak ones. And plants which have
been inured to the temperature of tlie outside
air succeed where plants not so "hardened-off"
from greenhouse or hotbed conditions will
almost invariably fail or suffer serious check.
The weather at the time of the operation is
also an important factor. If cool, cloudy or
showery weather succeeds the transplanting, the
chances of success not only in the operation but
in tlie crop (if the plant is an economic) are
greatly enhanced. And if the soil be freshly
prepared _so_ much the better. Except in dry
weather it is inexpedient to water newlv set
plants; but when this is done water should be
given in abundance at the base of the stem, and
after it has soaked down the surface should be
pulverized

_
to hold the moisture in the soil.

The watering is best done in the evening and
the pulverizing in the morning.

For the transplanting of cabbage, tomatoes,
sweet potatoes, strawberries and other field-
crops special machines have been devised. They
usually consist of a furrow-maker, a distance-
indicator, a plant-setting device, a tank for water-
ing the individual plants as set, and two seats
for the boys who place the plants alternately as
needed. The whole is mounted on wheels and
drawn by a pair of horses. The position of the
next row to be planted is indicated by a marker.
These machines are widely used and" have been
found to do excellent work with great rapidity
and economy.

The transplanting of large trees is frequently
practised for producing quick effects in parks.
The subjects chosen are always such as have
grown remote from other trees, first because
the labor of cutting roots is less, and second
because the tree is more shapely. Trees which
have grown in groves and forests are rarely
selected because their trunks are frequently too
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iong. The lower and the more bushy the top the

better, because the mechanical apphances re-

quired are less powerful and costly and because
the necessary pruning of the top after setting

can be done with least injury to the form of the

tree. If such trees may be obtained from shal-

low soil, so much the better, because the roots

will then be near the surface. Very sandy soil

is, however, apt to crack and break off when
frozen— the condition in which such operations
are generally performed. Trenches are dug as

far away from the trunk as seems advisable,

with large specimens 15 feet or more radius is

common. The roots exposed are held up by
ropes and are sometimes covered with damp
straw or moss and burlap. The tree is lifted

upon trucks after the excavation beneath it is

complete and the ball of earth with the roots
is transported to new quarters. The practicable
limit of weight for such specimens seems to be
about 30,000 pounds. Such specimens of maple,
elm, and other hardwood trees have a diameter
of about two and one half feet. When being
set in its new position the earth should be
shoveled in gradually after the roots are in

place and abundant water should be applied to
insure the complete filling of every cranny.
Tamping the soil around the roots with small
rods is also widely practised. It is doubtful if

such operations are in the long run entirely

satisfactory when considered in the light of the
expense, but as in the case of ordinary trans-
planting necessity demands them.

Consult: Bailey, 'Cyclopedia of American
Horticulture* (New York 1900-2).

M. G. Kains,
Crop Expert.

Transport, a ship or vessel employed by
a government for carrying soldiers, war stores,

or provisions from one place to another. At the
beginning of the Spanish-American war the
United States had no ships of this class. A
number of coastwise craft were purchased and
hastily transformed into transports on which
troops were shipped to Manila and other points.

When the war closed the United States govern-
ment fitted up a number of these vessels as
model transports. In the war between Russia
and Japan in 1904, the Japanese transported
almost their entire army to Korea ; some of her
expeditions requiring as many as 100 transport
ships for this purpose.

Transportation, (i) A punishment for-
merly awarded in Great Britain for crimes of a
serious description, but not entailing the penalty
of death. It varied in duration from seven years
to the term of the criminal's life, according to the
offense.

_
The convicts were sent to Australia,

Tasmania, and Norfolk Island. In 1857 trans-
portation was superseded by penal servitude, but
it was only in 1868 that transportation to west-
ern Australia actually ceased. (2) A general
name for the movement of passengers or freight
from one point to another, by rail, road or water.
Transportation will be found fully treated in

various articles under Railways ; see also
AMERirAN Merchant Marine; Common Car-
rier ; Steam Vessels.

Transubstantiation. The real substan-
tial presence of the body and blood of Christ
in the Eucharist is one of the fundamental doc-
trines of the Roman Catholic Church, and the

mode or nature of this mysterious presence
which is also a matter of doctrinal belief, is

expressed by the technical theological term
"Transubstantiation.* The word seems to have
been first used by Hildebert, bishop of Tours
(1057-1134); it afterward became current in

the Scholastic period and was solemnly adopted
and approved by the Council of Trent (Sess.

13, Can. 2). In controversy exception has been
sometimes taken to the term as being unscrip-

tural and relatively new, but the real issue is

concerning the doctrine that it serves to ex-

press, for if the traditional Catholic belief in

the Real Presence be true— belief which was
never seriously called in question before the

Sacramentarian controversy of the l6th cen-

tury— it must be granted that considering the

system of philosophy according to which the

entire scheme of scholastic theology was built

up, no more appropriate word could be found
to convey the idea than "Transubstantiation,"

as is shown by the use of the cognate words
transformation, transfiguration, etc. Like the

words 6f^o6v<Tios and Beordxot which in ear-

lier controversies became famous as epitomiz-

ing the specific points of doctrine in dispute, tlie

term "Transubstantiation" embodies the dis-

tinctive teaching of the Roman Catholic

Church concerning the mystery of the Eucha-
rist. In defining the traditional position on this

point against the various new views advocated
by the Reformers, the Council of Trent (Sess.

13, ch. 3, 4 and Can. 2)* describes transubstan-

tiation as "the changing of the whole substance

of the bread into the body, and of the whole
substance of the wine into the blood of Jesus
Christ, the appearances of bread and wine alone

remaining." This doctrine, as explained by
theologians, involves the Aristotelian and scho-

lastic theory concerning the physical nature of
bodies. These are supposed to contain two dis-

tinct and even, absolutely speaking, separable ele-

ments, namely, the underlying substance, and the

accidents by which the substance is variously

modified (for example, size, shape, weight,
color, taste, etc.). Substance, according to the
same theory, consists of two essential elements
or principles, one passive and indifferent, called

tlie matter (materia prima), the other active

and determining, called the substantial form.
The matter is supposed to be the same in all

bodies, and the specific nature and characteris-

tics of each one are determined by its form.
Thus, every species of body inanimate or liv-

ing, including man, has its own substantial form
whereby it is specifically constituted, and differ-

entiated from all other species, and when one
substance or body is changed into another (for

example, wine into vinegar), the process is un-
derstood by the Scholastics as the passing away
of one form (that of wine) and the succession

of a new one (tliat of vinegar), while the mate-
rial element which is the subject or basis of the

change, remains the same This substantial

* The doctrine of Transubstantiation had already
more tlian once been the object of authoritative decla-
ration on the part of the Church, namely in a council
held in Rome under flrcRory VII. 1079 a.d.: in the
I'ourth Lateran Council (121 5): in the profession of
faith sent by the Council of Lyons to Michael Pa]s-
olocus (1274): in the Decree for the Armenians which
emanated from the Council of Florence C1445) etc.
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change is therefore technically called transfor-

mation. No process of natural change from

one thing to another was supposed to involve

both elements of substance (matter and form),

but such being the miracnlous change recog-

nized by tradition and the theological schools

in the mystery of the Eucharist, it was aptly

termed transubstantiation. According to this

doctrine, in virtue of the divine power at-

tached to the words of consecration, the entire

substance (both matter and form) of the bread

and wine ceases to exist, and in its place suc-

ceeds that of the body and blood of Christ.

The accidents or appearances remain as they

were before, but they do not adhere to, or mod-
ify the body of Christ as they did the substance

of the bread ; they are sustained miraculously

without any connatural subject of inhesion, and
in all respects they follow the same physical

and chemical laws as if no change whatever
had taken place. The body and blood of Christ

remain present in these conditions as long as

the consecrated species retain the outward ap-

pearance and characteristics of bread and wine,

but when through deglutition or otherwise these

qualities disappear, the Real Presence ceases,

and the matter of that substance, which if the

process were merely natural, would in the given

conditions, have succeeded the bread and wine,
is created to meet the exigencies of the new
accidents which supervene. Hence the doctrine

postulates a real annihilation of matter and a

subsequent creation of the same. Besides this,

the Real Presence thus explained, involves vari-

ous other miracles, for instance the multiloca-

tion of Christ's body in the Sacrament, and
its presence in the consecrated particle without
the ordinary relations to space— a presence
analogous to that of the soul in the body which
it animates, but which is not really measured
by any corporeal dimensions. In explanation
of this the theologians say that Christ's body
in the Sacrament retains its internal, intrinsic

dimensions, that is, the mutual relation of the

different parts to one another, but is deprived
of its extrinsic quantity, that is, its relation to

other physical objects and surrounding space.

The Council of Trent defined transubstantia-

tion as the traditional teaching of the Church
chiefly in opposition to the view put forward
by Luther, who, while he retained on Scrip-

tural grounds the doctrine of the Real Pres-

ence and defended it against the so-called "Sac-

ramentarians," maintained, however, that the

substance of the bread and wine remain after

the consecration as before. This theory is

called that of "Consubstantiation," a word im-
plying the co-existence in the Sacrament of
'joth the bread and the body of Christ. An-
Dther view advanced by some of the early Re-
formers who rejected the Catholic doctrine, is

that of *Impanation," according to which in

virtue of the consecration a hypostatical union
would be eflfected between the person of Christ

and the bread and wine.

But the specific controversy between the
Roman Catholic theologians and the various
Protestant sects concerning the maitncr of
Christ's presence in the Sacrament has been
nractically lost sight of, because modern Prot-

\'oi.. XV.— 25

estants have for the most part given up the

doctrine of the Real Presence altogether, and
interpret the words of institution (Matt. xxvi.

26-28, and parallel passages in the Synoptics)
and other passages referring to the subject in

a figurative sense. Many Catholic theologians

maintain that even apart from the authoritative

interpretation of the Church, the doctrine of

Transubstantiation can be proved from the

Scripture texts mentioned. In other words,
that the idea conveyed by the word Transub-
stantiation is as clearly contained in the New
Testament as the notion expressed by the

words 6iM)6mi.os and Beordxos, which were
the keynotes of the Arian and Nestorian con-

troversies. Others admit that a proof of the

doctrine, at least as it is philosophically ex-

plained, can be educed from the words of insti-

tution only by reading into them subtile

considerations foreign to the minds of the Apos-
tles and the New Testament writers. Be that

as it may, we find that the early Fathers under-
stand these texts as really implying the doc-

trine of transubstantiation. They do not, of

course, use the word or attempt any philosoph-

ical explanation of the mystery, but they
aflirm that contrary to the testimony of our
senses, what seems to be bread is no longer

such after the words of consecration, but the

body of Christ. Thus Saint Cyril of Jerusalem
writes : *What seems bread is not bread,

though it seems so to the taste, but Christ's

body ; what seems wine is not wine, though the

taste will have it so, but Christ's blood
(Cathech. iv. 9). Similar passages abound in

the patristic writings, and that they express
equivalently transubstantiation few will deny.

In connection with this doctrine the Coun-
cil of Trent has defined that in the Eucharist
*the whole Christ (body, blood, soul, and divin-

ity) is contained under each species (that is,

under the appearances of either the bread or
the wine), and also under every part or portion

of each species, at least after the parts have
been separated (Sess. 13, Can. 3). These two
points oflter no special difficulty if once the doc-
trine of Transubstantiation be admitted ; it

need only be remarked that they exhibit the in-

trinsic reason why the Catliolic Church consid-

ers communion under one kind to be sufficient.

If priests celebrating mass are obliged to re-

ceive under both kinds, it is only because their

communion is held to be an integral part of the

Eucharistic sacrifice for which both species are

absolutely required. For other more subtile

questions connected with the theory of Tran-
substantiation as elaborated by the Roman
Catholic theologians, together with the explana-

tions whereby it was made to fit in with the

philosophical systems of Descartes and Leib-
nitz, as well as with more recent theories, con-
sult any of the standard manuals of Cath-
olic theology, for example, that of Wilhelm
and Scannell (in English), Vol. II., p. 415 seqq.

For a criticism of the doctrine from the Prot-

estant point of view, consult Hodge, 'Syste-

matic Theology,' Vol. III., p. 678, seqq.

James F. Drtscoll,

President Saint Joseph's Seminary, Yonkers,

N. y.
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Transvaal, Gold Mining in the. The
Transvaal, prior to 1903. comprised an area of
nearly 120,000 square miles, but in that year, by
the transfer of some of the southeastern dis-

tricts to Natal, this area was reduced to about
112,000 square miles, which nearly equals the

size of the Territory of Arizona.
Besides the famous Witwatersrand there are

two quartz-mining districts of some importance,

namely, Lydenburg and De Kaap.
The Lydenburg district first attracted atten-

tion in 1876, when the alluvial deposits of that

section began to be exploited. At a later period
vein-mining was started, and at the present time
several companies are operating in that district.

The product in 1898 of five companies, running

137 stamps, was 154,560 tons of ore, yielding

108,884 crude ounces of gold (an average of

14.09 dwt. gold per ton) valued at :f3i4.9S3-

The De Kaap gold-fields were discovered in

1884. In 1898, seven companies, running 200

stamps, produced 89,760 crude ounces of gold,

valued at £296,330.

General Features of the Witwatersrand.—
This mining district derives its name from the

W'itivatersrand, or "white-waters range," of hills

immediately nortli of Johannesburg. These hills

rise from 400 to 600 feet above the general level

of the surrounding country, have a general east

and west trend, and constitute the watershed
of this part of South Africa, their northern slope

draining into the Limpopo River and thence into

the Indian Ocean, and their southern slope into

the Orange River and thence into the Atlantic.

This ridge can be traced about 40 miles, and
consists of quartzites and inter-stratified schists.

The gold-field lies on the high plateau of the

southern Transvaal. In its physical aspect the

country bears a striking resemblance to certain

parts of Wyoming and Nevada. While perhaps
somewhat less regular in its undulations, it is

equally destitute of trees other than a sparse

growth of shrubs, and in appearance suggests
herding and agriculture rather than mining.
It is from 4,200 to 6.000 feet above sea-level, to

which fact it owes its temperate and mild, in-

deed salubrious climate, in spite of its semi-
tropical latitude. The coastal lands contiguous
to the Transvaal are malarial and unhealthful.

The soil of the country is in most localities

fertile ; but irrigation is generally necessary ; and
this, owing to the lack of facilities for storing
water, is not feasible at the present time.

The Transvaal has a rainy season of four
or five months, the heavy rains commencing
usually with November or December and contin-
uing until March or April. This is what is

known as the summer or warm season. The
tliermometer rarely reaches 95 degrees in the
shade, and the heat is "dry." During the re-

maining "winter" months (April to September)
rain is very exceptional, and there is no ex-
treme cold. Snow is a rare occurrence in the
Witwatersrand district. While the climate is

remarkably salubrious and invigorating, the dis-

trict has had in the past a high rate of mortality,
by reason of the lack of proper sanitation. LTn-

doubtedly this will be greatly minimized under
better government.

The town of Johannesburg (q.v.) lies upon
the southern slope, about midway between the
east and west extremities of the "banket"-basin,
immediately to the north of what is known as the
central section of the Rand. This is by far

the most important mining section of the gold-
field. The Witwatersrand district, in a com-
prehensive sense, embraces also the outlying
districts of Heidelberg and Klerksdorp. Johannes-
burg is reached by three railway-lines, from the
ports of Cape Town, Delagoa Bay, and Durban,
the distance by rail being 1,013, 396, and 487
miles respectively.

Historical.— Mining in the Transvaal was
prohibited until 1868, at which time the Boer
government, being in dire financial straits, threw
open the gold-fields to exploration and exploita-

tion by all comers, and even went so far as to

offer a bonus for the discovery of profitable

mines in the country. As a result, prospecting
in the early '70s led to the discovery of quartz-

veins and the inauguration of mining in several

parts of the northern Transvaal. In 1885 the
conglomerate- or "banket"-beds of the Wit-
watersrand were discovered. In that year a
small stamp-battery was erected to crush the
material of a quartz-vein, a few miles west of
Johannesburg, and a crushing of conglomerate
was subsequently made in this battery. But it

was tiot until April 1887 that a battery of three
stamps was erected to treat the ore of the
Witwatersrand "banket." This was followed by
the erection of other batteries, and the output
of gold for that year was 23,000 ounces. The
product increased by leaps and bounds, as is

shown by the table of production given later.

Mining Titles.— The mining laws of the

Transvaal are excellent in character, and while
the claims cover every square foot of land for

an area of nearly 40 miles long by from two to

three miles wide, there have been practically

no conflicts over extra-lateral rights.

Notwithstanding the change in the political

status of the Transvaal following the war, the
main features of the mining law of the South
African Republic are retained. The principles

of the English common law and the immemorial
precedents of English practice uphold present
rights according to the statutes in force at the

time of their inception. The mine-operators of

the Transvaal whose titles were acquired from
the Republic are therefore secured in the position

thus defined; and hence it is not inappropriate in

this place to state the Transvaal mining law
as it existed prior to the war.

According to that law, the right of mining for

and disposing of all precious metals and precious
stones belongs to the state; but the state presi-

dent, with the advice and consent of the execu-
tive council, may, by proclamation, throw open
government ground as a public diggings, upon
which mining claims can be "pegged off" (that

is, located) as specified by law.

An owner of a farm may, upon application

to the government, have the farm likewise pro-

claimed. Before the proclamation of a private

farm, the owner has the right of allotting to any
person or persons he may specify a certain num-
ber of claims, called Vergiinning claims, the

number depending upon the size of the farm,

but not exceeding 60 as a maximum.
The owner has the further right to reserve

for himself one tenth of the ground, which is

called a Mynf^acht. This portion is held by the

owner as a lessee, under what is called a Myn-
pacht Brief, for a term of not less than five

years, nor more than 20 years, with the privilege

of renewal. The rental on Mynpacht is los. per
Morgen (2.1 1 acres).
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He may also retain a certain area for resi-

dential and farming purposes, called a."^Ffr"
or homestead. Finally, the owner of a pro-

claimed farm is entitled to one half of all

licenses paid to the government.
A reef-claim (lode-claim) is 150 Cape feet

(iSS English feet) on the strike of the reef

by 400 Cape feet (413.2 English feet) in the
direction of the dip— about 1.47 acres.

TABLE I.— SOUTH AFRICAN LA.\U-MEASURES.

I Cape ft = 1.033 English ft.

z Cape sq. ft.... = 1.067 English sq. ft.

I Claim = 150 by 400 Cape ft. ^ 60,000 Cape
sq. ft. or 64.0J5 English sq.
ft. = 1.47 English acres.

I Morgen = 92,196 English sq. ft. = 2. 1163
English acres of 43,560 sq. ft.

Prospecting is not allowed on private ground
without permission of the owner, but public

ground is open to prospectors, though claims
may not be pegged out until after proclamation
of the ground in question as above described.

For a prospecting license on proclaimed pri-

vate ground there is a charge of 5.?. per month
per claim, half of which goes to the owner
and the rest to the government. On government
ground the similar charge is 2s. 6d. per month,
which goes to the government.

When, in the judgment of the mining com-
missioner, the results of the exploration justify

the step, he may convert the prospecting licenses

into a digger's license, after which a charge of
20s. per claim per month is made, provided ore
from the property is being crushed. If, however,
no ore is being extracted and crushed from the

claim, the charge for the digger's license is 15J.

per month.
In 1896 the receipts from prospecting licenses

amounted to £620,000; from diggers' licenses,

£61.000, and from machine-stand licenses, £59.000.

Financial Conditions.—At the outbreak of the

South African war the total capitalization of the
gnld mines of the Witwatersrand was over
£70,000,000 at par, and at market prices about
£147,000,000. A large part of these amounts rep-

resents worthless properties which have been
"floated" during "boom" times; yet, notwith-
standing this excessive capitalization, the mines
yielded about 7 per cent on the total capitaliza-

tion at par, and about 3.5 per cent on market
prices. Eliminating properties notoriously with-
out value, and also the capitalization of certain

"deep-level* properties which have not, as yet,

reached a producing stage, we may pronounce
the returns from bona £de investment and compe-
tent management to have been exceedingly satis-

factory.

In 1898 77 companies operating stamp-bat-
tf'ries produced 4,295,609 crude ounces of gold
bullion of the value of £15,141.376, and of these
companies, 41 distributed in dividends for that

year £4,847,505, or about 15.6 per cent on their
norninal capital of £31,018,000. The market cap-
italization of the same companies, however, was
£82,555,000; and the dividends returned on this

capitalization were about 5.9 per cent.

The majority of the "outcrop companies*

—

indeed, nearly all of those situated in the central
secti_on (extending from the Langlaagte Estate
to Knights, on the Witwatersrand)— are free of
indebtedness, and will not require further cap-
ita], unless for future increase of plant, especially
for enlarging their milling capacity. Any addi-

tional capital required for such purposes could
be provided either from the profits already
earned, or by the issue of debentures, to be
ultimately likewise redeemed from profits.

For the "deep-level" properties, on the other
hand, and especially for those covering the deeper
levels, that is, those situated on the second and
third lines of claims parallel to the outcrop, a
large amount of money must be expended before
the mines can become productive. Instead of
increasing the capital stock for this purpose, it

is generally the practice of the Rand companies
to raise the money by the issue of debentures.
There has been no difficulty in obtaining work-
ing capital by these means, often to the extent
of £400,000 or £500,000. About £5,000,000 of
such debentures have been issued.

Houses of high standing have been able to
raise such loans of working capital upon deben-
tures bearing interest at S to 6 per cent per
annum, giving as an inducement to the purchaser
the right to excliange the debentures for fully

paid-up shares, at a certain price, within a given
period from the date of issue, during which
period the shares are likely to command a good
premium.

Nearly all the Rand companies are controlled
by large financial concerns, such as Wcrnher,
Beit & Company, who control the Rand Mines
gro\ip and some other properties ; the Cons.
Gold Fields Company, which controls the Sim-
mer and Jack (one of the largest mines on the
Rand), the Robinson Deep, the Nigel Deep, and
some of the first, as well as many of the second,
row of "deep-levels" ; the Messrs. Farrar, who
control the East Rand Proprietary and its sub-
sidiaries, the Angelo, Dreifontein, New Comet,
etc. ; Barnato Brothers, who control the Prim-
rose, Glencairn, Ginsberg, Roodepoort, etc. ; and
A. Goerz & Company, who control the Gelden-
huis Estate, the May Cons., the Lancaster, and
the Geduld Princess Estate, etc. ; Mr. Neumann
and associates, controlling the Cons. Main Reef,
Treasury, and Wnlhuter ; Messrs. ."Mba, control-
ling the Aurora West, Meyer & Charlton, Geo.
Goch, Van Ryn, etc. ; and J. B. Robinson, who
controls the Robinson group, comprising the
Langlaagte and Randfontein Estates and their
several subsidiaries. These parties have the en-
tire financial and technical direction of the com-
panies in which they possess a major voting
interest. All the important companies are listed

on the stock exchanges of Joliannesburg and
London.

The financial administration of the Wit-
watersrand mines is, as a rule, able and honest.
The Transvaal law requires a monthly statement
of the amount of ore crushed, gold produced,
etc. Such reports are published monthly by
the companies in great detail.

As a rule, the Johannesburg local directors
and mine managers are exceptionally trust-

worthy, and full reliance can be had on the
accuracy of their reports. Sometimes, however,
attempts are made, for market purposes, to
underestimate the working costs, by charging to
capital expenditure money which .should strictly

be reckoned as working expenses. In this way
fictitious profits may be shown ; but the practice
is not usual, and latterly has been seldom
adopted.

The following tables show (A) the monthly
output for 1903; (B) the annual production since
1884.
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TABLE A.—TRANSVAAL GOLD PRODUCTION FOR I903.

1903

Witw.itersrand Mines

No. of
Co.'s

January . . .

.

February . .

.

March
April
May
June
July
August . . .

.

September .

.

October . . .

.

November . .

December . .

Totals

43
44
47
47
47
49
52
55
53
S3

Tons milled

405,904
388,440
437,705
450.490
471.476
496,060
523.897
570.647
573.316
598,077
570.000
591.000

6,086,912

No. of
stamps

2,905
2,975
3.120
3.285
3.380
3.523
3.72s
4.047
4.135
4.275

Fine gold
oz.

192.935
187.978
208,457
218,900
224,410
288,168
242,071
262,570
267,513
275.664
272,107
277,800

2,918,573

Value

£819,535
798,480
885.467
929.830
953.231
969,194

1,028,250
1. 115.325
1.136,325
1,170,946
1.155,836
1,180.000

£12,142,419

Outside
mines

£26,954
36,259
38,272
38,106
41.274
43,128
40,667
39,714
36,886
37,723
32.735
35,000

£446.718

All
Transvaal

£846,489
834,739
923.739
967.936
994,50s

1,012,322
1,068,917
1,155,039
1,173.211
1,208,669
1,188,571
1,215,000

£12,589,137

TABLE B.— GOLD PRODUCTION OF THE TRANSV.\AL.
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white laborers are predoniiiianlly British, though
the leading consulting and superintending engi-

neers, and many of the important members of
the technical staffs, are Americans. The niine-

and mill-foremen are usually either Americans
or British subjects who have had mining' ex-
perience in America. These men are generally
thoroughly competent; but the average of white
labor as a whole, especially among carpenters
and machinists, is far below the American stan-
dard. Considerable improvement, however, is

taking place in this regard. A large part of the

manual laborers on the surface, and all the
miners except those running machine-drills, are
blacks— Basuto, Zulu, Shangani, and Zambesi
"boys." The quality of this black (native) labor
is very poor. Most of the "boys" are utterly

inexperienced when first employed ; and they
rarely remain long enough to acquire great pro-
ficiency. When they arrive, making in many
cases tramps of several hundred miles to reach
the mines, they are in an emaciated condition,

and require to be "fattened up" for several

weeks. After a few months' sojourn they be-
come fine specimens physically ; and, in some
cases, they remain long enough at the mines to

become expert miners. But it is exceptional to

find great efficiency among the "boys" in drilling

holes. They receive average monthly wages of
£2 gs. and their board (which amounts to about
12s. per month). Their task is a hole of three

feet per day. The holes to be drilled are located

by the shift boss, and the holes are fired by
him, firing by the "boys" being usually forbidden.

Some of them, however, acquire sufficient know-
ledge to fire a hole, and also to run a machine-
drill. The latter work is generally done by
contract, and the contracts are given to whites.

T.\BLE D.— WITWATERSRAND MINES, DIVIDENDS DE-
CLARED IN 1903 (incomplete).

Xame of company



TRANSVAAL COLONY

work. The consequence is that the owners are

unable to work their mines to anything ap-

proaching their full limit. This is all the more
serious when it is borne in mind that throughout
the war, and for some time afterward, the

Transvaal mines, comprising the most important
gold-producing area of the world, were prac-

tically at a standstill, causing a scarcity of gold,

which still exists, and which is regarded as

largely responsible for the financial depression.

Under the terms of the new ordmances, which
have become statutory in the former Boer re-

publics, the Chinese are admitted under inden-

ture, with provisions which exclude them from
embarking in any mercantile pursuit as trader

or shopkeeper, and from carrying on any of the

callings coming under the head of skilled labor,

such as those of blacksmith, carpenter, engine

driver, mechanic, etc. It is also expressly stipu-

lated that those who import unskilled labor from
China for a stated term shall at the conclusion

thereof undertake the repatriation of the coolies

at the end of the contract, under penalties of both

fine and imprisonment in the case of neglect to

comply with this stipulation.

By reason of the long transportation, but

especially of the excessive railway rates from
coast ports, mining supplies are excessively high

upon the Rand. As an example of the exorbitant

charges of the South African railways, I quote

from the evidence, given by the late L. L
Seymour in iSg" before the industrial commission

of' inquiry of the South African Republic, the

following charges per ton-mile on the different

lines named. The amounts are stated in pence

:

On the Cape line, 2.34; the Orange Free

State, 2.34; the Natal, 3.04; the Portuguese, 4.07;

the Netherlands-Cape, 7.69; the Netherlands-

Natal, 5.06; and the Netherlands-Delagoa, 4.27.

The rates for 1899, according to the legal

adviser of the Johannesburg Chamber of Mines,

were as follows:

C0MP.\R.\TrVE RATES OF RAILRO.^D TRANSPORTATION
IN OCTOBER 1899.
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Transvaal, Gold Mining in the.) In 1898

the production of diamonds, found chiefly near

Pretoria, amounted to $200,000, and of coal to

1,907,000 tons. The climate in the eastern and
northern lowlands is tropical ; on the plateau

it is cooler and very agreeable, but the rainfall

is deficient. Forests, chiefly of acacias, are but

of small extent. With irrigation the soil would
be well suitable for all European and sub-tropical

agricultural products, but up to the present

time there has been very little agriculture, the

Boers being chiefly occupied in cattle raising.

Industries are hindered by the insufficient means
of communications (there are about 800 miles

of railroad), and especially by the lack of
unskilled labor for the mines. The natives are
not available, and in 1903 it was decided to

permit the importation, under suitable restric-

tions, of Asiatic coolies. The principal exports
are gold, wool, cattle, hides, ostrich feathers,

ivory, and minerals. The chief imports are pro-
visions, machinery, and clothing. The govern-
ment is vested in a governor, lieutenant-gover-

nor, and a legislative council. The capital is

Pretoria, and the largest city is Johannesburg.
The total population was given in i8g8 as

1.094,156. Of these 748,759 were natives, Kaffirs,

Basutos, and Bechuanas. Only one third of the
white population were Boers (q.v.), the rest

being, previous to the war, termed "Uitlanders."
Transvaal was settled by Boers from Cape
Colony in 1833-7. In 1856 they adopted a re-

publican constitution, but internal disagreements,
imwise administration, and troubles with the
natives forced the republic in 1877 to consent to
annexation by Great Britain. In 1880, however,
the Boers rose in arms, with the result that
their independence was re-establislied, subject to

British control over external aff^airs. The dis-

covery of gold brought in large numbers of
foreigners, chiefly English, who demanded a

voice in the government. After fruitless appeals
to Pretoria, and a disastrous attempt at insur-

rection in 1896 (known as the "Jameson Raid"),
the Uitlanders appealed to the British govern-
ment. After three years of negotiations England,
in October 1899, rejected an ultimatum addressed
to it by the Transvaal government, which there-

upon invaded British territory. The war, in

which the Orange Free State threw in its lot

with the South African Republic, lasted nearly
three years. After a series of remarkable initial

successes had been gained by the Boers, the two
republics were finally occupied by British troops,

and their annexation to the British Dominions
was proclaimed I Sept. 1900, although hostilities

continued until June 1902. See South African
War; Transvaal, Gold Mining in the.

Transvaal War. See South African War.

Transylvania, tran - sil - va'nT- a (German,
Sicbcnbiirgcn; Hungarian, Erdcly), Austria-
Hungary; the southeast portion of the empire,
since 1868 incorporated with Hungary ; area,

21,500 square miles The surface is mountain-
ous, being covered by the Carpathian chain and
its ramifications. The whole belongs to the
basin of the Danube, w-hich receives a great
part of its waters circuitously by the Maros and
the Szamos, both tributaries of the Theiss. The
climate is healthful ; the summer heat of the
lower grounds is at times extreme. There are
magnificent and valuable forests : fruits abound
everywhere, and the culture of the vine is gen-

eral. The crops include, beside the ordinary
cereals, potatoes, etc., also maize, hemp, fla.x, and
tobacco. Fine breeds of horses, cattle, and sheep
are reared. Many horses are exported. Large
numbers of swine are fattened. The wild ani-

mals include bears, wolves, and wild boars. The
minerals are important, and include gold, silver,

copper, lead, iron, quicksilver, antimony, coal,

and salt. The last occupies immense tracts.

Manufactures have made little progress, and are

chiefly in the hands of Germans. The trade is

chiefly confined to the natural produce of the

country, and imported manufactures. The chief

centres are Hermannstadt, Kronstadt, and Klaus-
enburg. Education is in a somewhat backward
state. The population, about 2.500,000, is very
mixed. The principal nationalities are Ruma-
nians, Magyars, and Germans, besides Gypsies,

Jews, Bulgarians, and others. The chief reli-

gious bodies are Roman Catholics, Greek Catho-
lics, and Protestants. The name Transylvania,

signifying "beyond the woods,* is due to the

extensive forests on the western side. In an-

cient times Transylvania was a part of the

province of Dacia. From the 4th century onward
it was occupied by various nations in succession.

In 1004 it was conquered by Stephen I. of
Hungary, and was afterward governed by a

viceroy {voyvodc). In the l6th century the

voyvode John Zapolya obtained Transylvania as

a sovereign principality, but it could not main-
tain its independence against the house of Aus-
tria, and in 1713 was united to Hungary. In

1765 Maria Theresa raised it to the rank of a

grand-principality. It suffered severely during
the commotions of 1848-9, and since 1867-8 it

has been reunited to Hungary.

Trap, a term employed for fine-grained

basic igneous rocks of a dark color and crystal-

line texture. Most trap rocks are either fine-

grained basalts, diabases, diorites, or gabbros.

The term is a convenient one when the exact

nature of the rock has not yet been determined,

and is largely used in field work. The Palisades

of the Hudson, North Mountain in Nova Scotia,

the Giants' Causeway, and Fingal's Cave are

familiar examples. The name is derived from
the Swedish "trappar,* applied to these rocks

from their occurrence in step-like sheets.

Trap-door Spiders, large hairy theraphosid
spiders of the family Ctcnitzida and its allies,

which inhabit dry warm countries, and form
well-like pits or burrows in the ground, closed

by a hinged lid. These burrows are placed in

high, well-drained situations and are dug by
the owners, who cut down and carry away the

earth in their jaws, depositing it at some dis-

tance. The holes vary in size with the species

and age of the occupant, and the largest may be

more than a foot deep. The burrow of a species

{Ctcnitza californica) common in southern Cali-

fornia, is of that depth, and an inch in calibre,

when the owner is fully grown. In some species

the wells have a branch burrow slanting from
one side, and others make two entrances, so

that a plan of the burrow would resemble a Y.

These burrows are lined with a coating of silk,

and in every case the entrance (or entrances) is

closed by a tight-fitting circular door composed
of clay, bound and lined with silk, and hinged
at one side to the lining of the burrow; the top

of the door is left rough and earthy, so that

when it is closed nothing betrays the presence
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of such a contrivance. In this snug castle the

spider dwells in safety and comfort, rearing its

young under the protection of the door, which

it can hold so firmly shut that nothing short of

tearing the structure apart will suffice to open

it. In the species of the south of Europe the

lining and door are much thinner than those

made hy the American trap-door spiders; and

if these doors are torn off a new one will be

made overnight, for several nights in succession

or until the insect's strength is so exhausted that

it can no longer produce the requisite silk. For

further facts consult general works, especially

Moggridge, 'Harvesting Ants and Trap-door

Spiders> (London 1873). See Spiders.

Trap-nets. See Pound-net Fishing.

Trap-rock. See Rocks.

Trap-shooting. The history of trap-shoot-

ing dates back for many years, but not until

recently has the sport assumed anything like a

humane aspect. It formerly consisted of a

series of traps set in the ground in each of

which was imprisoned a live pigeon, and at a

given signal of the marksman the operator of

the traps liberates one of the birds. The
elimination of live pigeons from the traps and

the substitution of the "clay pigeon» or "blue

rocks" has attracted a large number of excellent

«shots,» who have heretofore done little or no

shooting. The modern and more humane
method of trap shooting consists of a spring

trap in which a "clay pigeon" or circular disk

is fixed. The trap may be set so as to throw

the target at any desired angle, thus making the

"kill" as difficult as though there were a live

bird. We are indebted for the invention prin-

cipally to A. H. Bogardus, a famous trap-

shooter, whose device, although it did not prove

wholly successful, led to the development of the

modern spring trap.

A late novelty in trap-shooting and one

which greatly tests the skill of the marksman
is the erection of the shooting towers. They
are usually about 50 feet high and the "clay

pigeons" are thrown from the top of the tower
instead of from the ground. The levers are

worked from below and hurl -the targets at any
desired angle.

Gradually most of the prominent gun clubs

are adopting the "clay pigeon" method of trap

shooting, so that we may soon look for the time

when live birds will no longer be used to satisfy

the inhumane cravings of the unsportsmanlike
gunners. John H. Byrns, Jr.,

Vice-President Union Sportsman's Club, Long
Island.

Tra'pa. See Singhara-nut.

Trapani, tra'pa-ne, Italy, a seaport and
episcopal see in Sicily, 47 miles southwest of

Palermo. It is a walled town, and its port

the safest on the western coast. The chief

edifices are the cathedral, provincial palace, and
lyceum. A statue of Victor Emanuel stands

in the piazza bearing his name. The manufac-
tures consist of coral, alabaster and shell ob-

jects, ice and olive-oil. There is an active trade

in wine, salt and flour. The fi.sheries are impor-
tant, especially sponges, and tunny-fish. At a

short distance northeast of the town is Mount
San Giuliano, the ancient Eryx (q.v.). Pop.
(igci) 60,257.

Trape'zium, a quadrilateral figure of un-

equal sides, and consequently unequal angles,

but with two of the sides parallel. A trapezoid

is a quadrilateral figure with no two sides par-

allel ; but sometimes the respective meanings are

interchanged.

Trapha'gen, Frank Weiss, American
chemist: b. Eaton, Ohio, 20 July l86l. He
was graduated from Columbia in 1882, afterward
pursued special studies in analytical and applied

chemistry, and in 1884 became instructor in

chemistry and physics at the Military Academy
at Staunton, Va. He was professor of chem-
istry at the College of Montana in 1887-93 and
in the latter year accepted the chair of chemistry

at Montana State College, which position, to-

gether with that of chemist at the Montana
Experiment Station, he still occupies. He has
published, in addition to numerous State bulle-

tins : 'A New Departure in Cyanide Treat-

ment' (1899) ; 'Notes on Alkali Soil in Mon-
tana' (1899) ; 'Labor and Industry' (igoo)

;

and other works.

Trap'pists. See Cistercians; Orders, Re-
ligious ; Range, Dominique Armand Jean le
Bouthillier de.

Trasimeno, Lago, la'go trii-se-ma'nd. See
Perugia.

Traskites, the early designation of the
Sabbatarian Puritans, an English sect. The title

was derived from John Trask, of Somersetshire,
who about 161 7 became a preacher in London.
Trask enjoined upon his followers a fast of

three successive days, saying that with the third

day's fast they would attain the state of justified

saints ; enforced the performance of all things

according to the law of Scripture ; required that

Sunday be observed with a strictness equal to

that with which the Jews observed the Sabbath

;

eventually made Saturday the day to be observed
thus, this feature becoming distinctive of the

sect ; and established several ceremonial cus-

toms. In 1634 the commission for ecclesiastical

causes included "Traskists" among the "sepa-

ratists, novelists, and sectaries" to be proceeded

against by the authorities. Trask was haled

before the Star chamber, and put in the pillory.

Later, he is said to have recanted, though it is

also recorded that before his death he became
an Antinomian. The Traskites perhaps also as-

sumed the title Separatists (q.v."). The modern
Seventh-Day Baptists (q.v.) represent the Sab-

batarian views of the Traskites.

Trass, a trachytic tuff from the Eifel dis-

trict, which is used on the Rhine for hydraulic

cement.

Traubel, trow'bel, Horace, American editor

and author: b. Camden, N. J., 19 Dec. 1858.

While very young and engaged in clerical work
he did much writing for newspapers and peri-

odicals, in prose and verse, and has continued

his contributions to various publications. In

1890 he established in Philadelphia the 'Con-

servator,' which he has edited from the first

number, and to which he has given a strongly

individual character in its free treatment of

literature and art, politics and reform, and of

religious, ethical, and social questions. He is

one of the literary executors of Walt Whitman,
with whom in his last years he enjoyed an in-

timate companionship, and concerning whom he

has written much. He was joint editor of
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Samuel Johnson's 'Theodore Parker' (1890),

and editor of Homer Davenport's *The Dollar

or the -Man' (1900), etc. He is also one of the

editors of the 'Artsman,' which he helped to

establish in 1903. He is secretary of the Walt
Whitman Fellowship (international), of which
he was one of the principal foimders,

Trautwine, trowt'win, John Cresson,
American civil engineer: b. Philadelphia 30
March 1810; d. there 14 Sept. 1883. He entered

the office of William Strickland, a leading engi-

neer and architect of Philadelphia, in 1828, and
made rapid progress in the profession. He de-

signed and had charge of the construction of the

Penn Township Bank, a.ssisted in the construc-

tion of the United States Mint and other public

buildings, and in 1831 became civil engineer on
the Columbia Railroad. He was engaged in

railroad engineering until 1842 and in 1844-9
was associate engineer with G. M. Totten in

the construction of the Canal del Dique, con-
necting Magdalena River with the Bay of Car-
tagena. In 1850 he was again engaged with
Totten in making the surveys for the Panama
Railroad. He was later occupied in a survey
of the harbor of Arecibo, Porto Rico, and in

railroad surveying in Pennsylvania. He went to

Honduras in 1857 to survey the route for an
interoceanic railroad, and in 1858 he examined
the harbor of Montreal and planned for that

city a system of docks. He retired from active
business after 1864, though he continued to act

as consulting engineer and expert. He pub-
lished: 'Method of Calculating the Cubic Con-
tents of Excavations and Embankments' (1851) ;

'Field Practice of Laying Out Circular Curves
for Railroads' (1851) ; and 'Civil Engineer's
Pocket-Book' (1872).

Travancore, trav-an-kor', India, a native
state in the province of Madras, occupying the

extreme southwestern part of the Indian penin-

sula. Area 6,702 square miles. Tlie soil is well

watered, fertile, and well cultivated. Coco and
areca-nuts, pepper, and coffee are exported. The
state is well administered, and both elementary
and higher education provided for. The in-

habitants are mostly Hindu, and ruled by a raja.

Pop. (1901) 2,952,157.

Traveler's Tree, an arborescent plant

(Ravcnnla iiiailajjascanciisis) belonging to the

Musacecv. It has a succulent or woody stem,

and broad, shining, banana-like leaves, among
the largest in the world. They are in two op-

posed rows, and in one plane, and form a serni-

circle above the base like an open fan. with ribs

many feet long. The Ravcnala is a very_ con-

spicuous object in Madagascar, its original

habitat, and usually grows in clumps. Water
from the surface of the leaves is conveyed down
the channeled petiole to reservoirs in the exca-

vated basal sheaths, whence the thirsty trav-

eler can obtain a refreshing liquid even in the

driest seasons. It is otherwise a very useful

plant, since the leaves are serviceable in house-

building, as thatch, partition, and even in mak-
ing walls. The hard, external cotex is stripped

off, beaten flat and used for flooring. The
green leaves do duty also as wrapping-paper,
rain-sheds, table-cloths, and dishes, and when
folded properly, as spoons or drinking vessels.

The large flowers are in a spathe, and are race-

mose, maturing into woody capsules, enclosing

seeds that are edible and have a pulpy and
lacerate blue aril yielding an essential oil.

Traveling Libraries, small libraries sent

out from some central point to different locali-

ties. These are designed to give the benefit of
good reading to small communities with an in-

adequate library, to communities which have no
library, to schools, study clubs, etc., needing
books in special lines. Traveling libraries are
also used in connection with the work of Uni-
versity Extension (q.v.). As early as the begin-
ning of the i8th century, Thomas Bray (q.v.),

who was sent as a missionary to Maryland by
the bishop of London, made it a condition of his

undertaking the work that the bishops should
aid in supplying libraries. His plan involved a
traveling library system with the free distribu-

tion of books among the clergy and laity from
a central library in the capital of each province.
During his lifetime 39 libraries were estab-
lished in North America, some of which are
still in existence. A system of traveling or
"itinerating" libraries was established by pri-

vate enterprise in East Lothian, Scotland, in

1817; at the first, five libraries of 50 volumes
each were moved from village to village, the
loan of books was first without charge, later a
small fee was charged. A society for promoting
"itinerating libraries" was formed at Edinburgh
in 1827, and started with five libraries, the num-
ber being later increased. The first system of
traveling libraries under state supervision and
at state expense was organized in Australia. In
1859 the public library at Adelaide sent out
eight libraries of 30 books each for interchange
among 20 country libraries ; the work is now car-
ried on under state supervision in South Aus-
tralia, Victoria, and New South Wales, with
Adelaide, Melbourne, and Sydney as distribut-
ing points. The libraries are all of the same
general character; libraries on special subjects
have not been sent out.

/» the United States.— The movement to-

ward the establishing of traveling libraries was
begun in New York State in 1892, when Melvil
Dewey, the State librarian, obtained a special

appropriation for this purpose. A few libraries

of 100 volumes each were sent out at first. The
New York system has since then been greatly
enlarged and perfected imder the charge of the
Home Education and Traveling Libraries De-
partment of the University of the State of New
York. Hundreds of libraries, usually of 25, 50,

or 100 volumes, are sent out to schools, literary

clubs, small libraries, university extension
centres, or any community requesting a library.

If there is no library or accredited school or

club where these libraries are sent, a guaranty
signed by 25 taxpayers is required. A charge
of $5 for 100 books is made, and smaller fees for

smaller libraries, the State paying transportation.

Michigan was the second State, Iowa the third,

and Ohio the fourth to make appropriations for

traveling libraries; and in looi, 12 States had
made similar appropriations. In most States the

libraries are under the charge of the State

Library Commission, which also has charge of

organizing and improving the general library

work of the State, and aiding the establishment

of public libraries. But even in States where
such commissions are established, no provision
is made for traveling libraries, and their estab-

lishment has been due largely to private enter-



TRAVELING SIDEWALKS— TRAVERTINE

prise; in Wisconsin, for instance, a traveling

library system was begun in Dunn County by
Mr. Stout, and by others in Wood County ; but

is now organized by the State Commission ; not

only are books and magazines sent out, but a

lecturer and organizer often follows the travel-

ing library, to arouse interest in the establish-

ment of a permanent library. In Massachusetts

the system of traveling libraries is under the

charge of the Women's Education Association

;

libraries of 25 volumes are sent out to small

public libraries in the towns that cannot give

adequate support. Another association in Massa-
chusetts supplies study clubs. In other States

women's clubs have been the leaders in the

organization of traveling libraries ; in Kentucky,

Tennessee, and Alabama they send libraries to

the mountain districts, and in Utah, California,

and other western States to miners' and lumber-
men's camps, and other isolated districts. Their

work has been most successful, and has proved

a valuable aid in the uplifting of the life of these

communities where educational facilities are

almost entirely lacking. A number of railroads

have also established traveling libraries, usually

for the benefit of their employees only;^ the

Boston & Albany was the pioneer in this direc-

tion in 1869, thus preceding the general move-
ment. The Baltimore & Ohio, the Southern
Pacific, and the Seaboard Air Line have more
recently established travehng libraries ; the last

mentioned has opened the privileges of the

libraries to all people along the road, the libra-

ries being under the charge of the station agents.

Methods.— The success of the traveling libra-

ries depends largely on the care in the selection

of books, those who are best acquainted with

the work claim that while people who are fond

of books will read anything rather than not read

at all, the very best must be offered^ to attract

those who are not accustomed to the use of

books. The libraries are usually selected at the

various centres by trained librarians who have

a good general knowledge of the communities

to be served. The libraries are mainly of two
kinds: (i) the general library for general read-

ing and education, containing books on history,

biography and travel, with some novels, or juve-

nile stories ; books on nature study and scientific

subjects are also sometimes included; (2) spe-

cial libraries, consisting of books on some one

subject or line of subjects usually sent out to

study clubs or schools. The number of books

in tlie first class usually varies from 35 to 50,

in the second class from 15 to 30. Where the

traveling libraries are under State control, the

State usually has a special collection of books
for the work which may be supplemented from
the State library (as in New York) ; in Ohio,

however, the libraries are always made up from
the general State library. The libraries sent

out are put in charge of some one person, per-

haps the principal of the school, the town libra-

rian, the leader of a club, or some one desig-

nated by the citizens ; and this person has charge
of loaning the books and seeing that they are

well cared for ; the books are usually kept in

some public place, the school, post-office, or a
store, or in some home where the citizens feel

free to come. A simple charging system for

recording the books loaned is sent with the
books in New York, and in a number of other
States New York laws provide that even

where a library is loaned to a club or other
organization it shall be free to all citizens. The
books in New York State are sent in strong
cases, and library book-cases are also provided;
in Wisconsin the packing case is arranged for

both sending and shelving; in many other States^

no arrangement for shelving is made, that being
left to the community to which the library is

sent. The influence of the traveling library is

not confined to the benefit or pleasure derived

from tlie reading of the books in any one li-

brary; it serves to awaken a desire for reading,

to teach the value and the need of books, and to

represent to the community the modern library

spirit, and thus often precedes the permanent
public library.

Traveling Sidewalks, a transportation
system consisting of movable platforms to carry
passengers from one point to another. They
were first practically tested at the World's
Columbian Exposition in Chicago in 1893, and
since then successfully installed in Berlin. The
sidewalk built for the Paris Exposition in igoo
was over three miles long, and consisted of three
parallel platforms, the outer one being station-

ary, the next having a speed of 4 kilometres, and
the inner one a speed of 8 kilometres, per hour.
With these speeds it was found to be very easy
to step from one to the other at any point. A
modification of this plan is the traveling stair-

way or escalator (q.v.) installed with great suc-

cess in some of the elevated stations, and large

department stores in New York, Chicago, and
other cities.

Traverse City, Mich., city, county-seat of
Grand Traverse County ; on Grand Traverse
Bay, an arm of Lake Michigan, on the Pere
Marquette, the Grand Rapids & I., and the
Manistee R.R.'s, about 145 miles north of
Grand Rapids and about 60 miles northeast of
Manistee.

Industries, Etc.— Traverse City is an agri-
cultural and fruit-growing region. The excel-
lent harbor gives the city shipping advantages
to all tlie lake ports. The city is also extensively
engaged in manufacturing and is especially
known for its production of oval wood dishes
and corn starch. Other manufactures are floor-

ing, fruit baskets, sash and doors, interior
finishings, wagons and sleighs, farm imple-
ments, flour, leather, lumber and foundry and
machine-shop products. The city has three
banks with a combined capital of $310,000.

Institutions, Churches, Etc.— The Northern
Michigan Insane Asylum is located here. The
city has a high school and five ward schools,
municipal buildings, a public lilirary, and
churches of all denominatioiis.

History and Government.—-Traverse City
was first settled in 1852 and became a city in

1896. It is governed by a mayor and a council
of 10 elected every two years. Pop. (1904)
lo.ooo-

J. W. Hannen,
Editor ^Evening Record.''

Trav'ertine, calcareous sinter or chemi-
cally precipitated calcic carbonate, generally from
streams or lakes, the waters of which contain

an excessive amount of lime in solution. It

either encrusts ve.getable or inorganic matter,

or forms a loose more or less porous or spouirv

mass on the surface of ledges. It is sometimes
used for building stone. Saint Peter's at RotTIc

being constructed of it. See Calc; Sinter.
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Trav'is, William Barrett, American sol-

dier: b. Conecuh County, Ala., 1811; d. near
San Antonio, Texas, 6 March 1836. He was
admitted to the bar in 1830, practised law at

Claiborne, .Via., and in 1832 removed to Texas,
where he soon after took up arms in the struggle

for Texan independence. The old mission station

of San Antonio de Valerio had been converted
into a fort named the Alamo (q.v.) and Travis
was in command of it with a garrison of 140
men, when, on 23 Feb. 1836, Santa Anna at-

tacked him with a force of 4,000 Mexicans. The
garrison defended the fort without the loss of
a man for todays, though the only reinforcement
which reached them was one of 32 men. A
breach was finally made in the wall and in the
desperate hand-to-hand struggle which ensued
the entire force of Te.xans, with the exception
of Travis and four of his men, were killed.

The survivors were taken prisoners and were
put to death by order of Santa Anna. The in-

cident forms one of the most thrilling stories in

American history, and the object of Travis, to
engage the Mexicans for a sufficient period to
enable General Houston to organize his army,
was accomplished when si.x weeks later the
Tcxans met and overwhelmed Santa Anna at

San Jacinto, rallying with the war-cry "Re-
member the Alamo!" Consult Amelia Barr,
'Remember the Alamo.'

Trawl'ing, an European mode of fishing in

which a net in the form of a large bag 70 to 100
feet long, narrowing to the closed end, is

dragged along the bottom of the sea. The
mouth or wide end of the net in the "beam
trawl" is kept open by a beam, at the ends of
which are attached the ends of the rope by
which the net is dragged along. In the "otter

trawl,*' which has largely superseded the beam
trawl, there is no beam, and the mouth is kept
open chiefly by two boards that rest edgewise
on the bottom, and are spread out diagonally
by wire ropes attached to them and connected
with the trawling vessel. In the narrow closed
end of the net the fish are collected, and lest

they should escape there is usually an inside net
opening backward. This mode of fishing is

practised to a very great extent in the seas
round the British Islands, especially in the North
Sea, for nearly all kinds of fish except herring
and mackerel. Cod, whiting, and other white-
fish are taken in this way in large numbers, and
some kinds of flat-fish, as soles, can scarcely
be taken in any other manner. There are now
many small steam-vessels engaged in this in-

dustry, which has largely developed in recent
years. It is often objected to as destroying fish

spawn, and ultimately tending to injure the pro-
ductiveness of the fishing-grounds, but except,
perhaps, as regards certain localities, this does
not seem to be conclusively proved. Latterly,

however, it has been prohibited within three
miles of the British shores. Trawling is not
practised in the American fisheries.

Treacle. See Sugar,

Treadmill, an instrument of punishment
consisting of a large wheel, about 20 or 25 feet
wide, with steps on its external surface, ujion
which the criminals are placed. Their weight
sets the wheel in motion, and they maintain
themselves in an upright posture by means of a
horizontal bar fixed above them, of which they

keep hold. The power thus obtained may be
applied to the same purpose as water power,
steam, etc. The treadmill is the invention of
Sir William Cubit and was introduced into the
prisons of Great Britain about 1820.

Treadwell, tred'wcl, Daniel, American in-
ventor: b. Ipswich, Mass., 1791; d. Cambridge,
Mass., 27 Feb. 1872. His inventions include a
machine for making wood screws, a power print-
ing-press, a system of turnouts for single-track
railroads, and a machine for spinning hemp for
cordage. As a consequence of this invention
large works were erected in Boston in 1831, and
several years later he furnished his machines
to the Charlestown Navy Yard. He filled a
contract with the government for 12 six-pounder
cannon made of wrought iron and steel by an
improved method of his devising. This inven-
tion was secured by patent in the United States
and England, and anticipated by at least 18 years
the .'Armstrong gun formed upon the same plan
with additional features. In 1822 he established
and conducted in connection with John Ware,
the 'Boston Journal of Philosophy and the
Arts,' and during 1834-45 he was Rumford
professor at Harvard.

_
Treason is a crime which is directly com-

mitted against the supreme authority of the
state and is considered the greatest crime that
can be committed ; it can be committed only by a
subject of the sovereign power or a citizen of a
state to which he owes allegiance and only
against such sovereign or state; it consists es-
sentially in renouncing allegiance and putting
one's self in the attitude of an enemy. Under
the laws of the United States, treason consists
in a citizen levying war against the country or
adhering to its enemies; one may be indicted
for_ treason and it is necessary that in such
indictment an overt act be alleged ; such charge
must be proven.

Treasure Island, a tale by Robert Louis
Stevenson (1883J introducing one of his most
successful characters, John Silver. By this
book Stevenson achieved an immediate and wide
popularity.

_
Treasure Trove, in English law, a name

given any com, gold or silver plate, or bullion
found hidden in the earth or other private place.
In Great Britain such treasure belongs to the
crown, and any person finding it is bound to give
information of the fact to the officers of the
crown. Failing to do so he is liable to fine or
imprisonment. The crown, on having treasure
trove delivered up to it, is in the habit of
paying to the finder its full value, in order that
persons inay not be induced to conceal such
discoveries with a view to the profit, whereby
many interesting remains of antiquity might be
lost. The term is not often used in the United
States, and has not any technical legal meaning.

Treasurer, Lord High, the title given in
England to a great officer of the crown first

appointed by William I. He was entrusted with
the management of the king's exchequer. In
1612 the duties of the office were for the first

time distributed among commissioners, and since
1715 this has been the regular practice. After
the union of England with Scotland in 1707 the
lord high-treasurer of England became lord
high-treasurer of Great Britain, and the cor-
responding office in Scotland ceased to exist
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In 1816, although the title of lord high-treas-

urer was no longer in actual use, it was enacted
that the title and the duties connected with it

should thenceforth be held as for the United
Kingdom.

Treasury Department, one of the divisions
of the United States government, having charge
and control of the public revenues and dis-

bursements. The department occupies one of
the largest government buildings in Washing-
ton. The head of the department is the secre-

tary of the treasury, who is a member of the

President's cabinet. There are three assistant

secretaries, two comptrollers of tlie treasury,

six auditors, the United States treasurer,

the register of the treasury, a commissioner
of internal revenue, one deputy commissioner
of internal revenue, a commissioner of cus-

toms, a comptroller of currency, a deputy comp-
troller of currency, and a director of the

mint. The department also controls the Bureau
of Engraving and Printing, the Bureau of

Statistics, and the Revenue Marine. See also

Banks and Banking; Finance; Money, and
for a list of the successive secretaries of the

treasury see United States, Cabinet Officers,

etc.

Treat, tret, Mary Lea Adelia Davis Allen,

American naturalist : b. Tompkins County, N.
Y., September 1835. She w^as married to Jo-
seph Treat in 1863, and has published: * Chap-
ters on Ants* (1879) ; 'Home Studies in Nature'

(1885); <My Garden Pets> (1887); etc. She
is also joint author of 'Through a Microscope.'

Treat, Robert, American soldier and
statesman : b. Pitminster, near Taunton, Somer-
set, England, 1622; d. Milford, Conn., 12 July
1710. He came to Massachusetts in 1635, re-

moved to Wethersfield, Conn., in 1637. settled

at Milford in 1649, was assistant to the gov-

ernor in 1657-65, represented Milford in the

general assembly of New Haven colony in

1653-9, and from 1659 to 1664 was, with a
year's exception, a member of the governor's

council. Repeatedly elected magistrate of Mil-

ford, he was ordered at the Restoration to ap-

prehend Whalley and Goffe, the regicides, who
w-ere secreted there ; but he appears to have post-

poned issuing a writ of search until they were
beyond his jurisdiction. He was again made a
deputy in 1663, but in 1666 went with a com-
pany of planters to found Newark, N. J. (q.v.),

where he remained until about 1671, when he
returned to Connecticut, becoming in 1673 a

member of its council of war. In 1675, with
the rank of major, he commanded the Connect-

icut force w-hich defeated the Indian besiegers

of Sprmgfield and Hadlej', ^Mass. ; and in No-
vember of that year was appointed second in

command to Governor Winslow in the New
England forces in the field (see Coi-ONIal Wars
IN America, King Philip's JVar). For his

services he was made deputy-governor of Con-
necticut in 1676. In 1683. upon the death of

Governor Leete (q.v.) he became governor.

New York was now anxious to obtain the an-

nexation of Connecticut, and when three royal

writs of quo zvarranto were received in 1686,

calling upon Connecticut to show title for its

exercise of political powers or to abandon them.
Governor Dongan made a strong effort to have
the colony placed under the jurisdiction of New
York. In December 1686 Andres (q.v.) landed

at Boston, with commission as royal governor
of all New England, and he quickly set about
attempting to abrogate the Connecticut charter.

The General Assembly met in October 1687,
and Andros appeared with about 60 regular
troops to enforce his demand. He did not get
the charter; why, the records prudently omitted
to explain. Tradition has an account (see
Charter Oak), for the impeachment of which
Johnston fails to discover good grounds. Treat
then yielded to superior force, and Andros' com-
mission having been read, was made a member
of the Council for New England. After the
deposition of Andros in 1689, Treat resumed his
duties, and continued in office until 1698, when
he refused re-election. For ten years more,
however, he was deputy-governor. Trumbull
describes him as an excellent military officer,

and in his governorship as possessed of the
caution then so necessary in the difficult af-

fairs of the colony. Consult Johnston, 'Con-
necticut' ('American Commonwealths' series,

1887).

Treaties, formal compacts or agreements
entered into between the governments or rulers

of two or more independent states for the pur-

pose of securing mutual advantages or defining

mutual duties and obligations. In some respects

treaties correspond to ordinary contracts in pri-

vate law, the main differences relating to the
method of conclusion, the nature of the parties

thereto, and the remedies for enforcement in

case of violation. The right of a state to enter

into treaty relations with other states is one of
the highest and surest signs of its sovereignty,

and one of the common methods by which one
nation recognizes the independence of a revolted

colony is to conclude a treaty with it. The
treaty-making power in monarchical states is

usually vested in the crown, but frequently the
approval of the legislative body is required,

particularly when an appropriation of money is

necessary for the execution of the treaty. In
countries having the Federal system of govern-
ment the treaty-making power is usually vested
in the central government to the exclusion of
the component states. In the United States it

is vested in the President, by and with the advice
and consent of the Senate, two thirds of the
members present concurring, and the States are

expressly forbidden to enter into treaty relations

with foreign countries or to make agreements
among themselves without the consent of
Congress. The President negotiates treaties

through the Department of State, through the

regular ministers abroad, or through special en-

voys appointed for the purpose. Rarely has the

"advice" of the Senate been requested and the

constitutional provision requiring it has come
to mean "consent" only. In other words, the

President negotiates and the Senate ratifies.

The participation of the House of Representa-
tives is necessary where legislation is required

to carry the treaty into effect. This is particu-

larly true in the case of treaties requiring appro-

priations of money and in the case of commercial
reciprocity treaties. In France where the pro-

posed treaty affects the commercial relations of

the republic or involves an appropriation of
money, the approval of both chambers of the

legislature is necessary. In Germany the ap-

proval of parliament is necessary only when the

proposed treaty undertakes to regulate a subject
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embracfd in the category of legislative powers.
In Great Britain tlic crown conslitntcs both the

negotiating and ratifying authority, the approval
of neither house of Parliament being required.

The usual conditions mentioned by the au-
thorities as being essential to the validity of a
treaty are: (i) The contracting parties must
have capacity for entering into treaty relations,

that is, they must be sovereign and independ-
ent nations, and not dependencies, protectorates

or component members of federal states; (2)
the negotiating agents must be properly author-
ized, evidence of which is the possession of an
instrument known as a "full power"; (3) free-

dom of consent upon the part of the negotiating
powers. That is, there must be no duress, intim-

idation, or false representation upon the part of
either party. But this requirement does not ap-
ply in full force in the case of treaties of peace
where from the nature of the case one of the
parties is under more or less duress nor does it

apply to cases where misrepresentation results

from ignorance of the subject in controversy, as

for example, imperfect geographical knowledge
in a boundary dispute; (4) treaties which stipu-

late for the execution of objects which are
physically impossible, which are repugnant to the
usages of international law, or which involve the
repudiation of obligations to a third power are

invalid. Treaties may be classified according to

their duration, form, or purpose. So far as
duration is concerned they may be classified

:

(a) as transitory agreements or conventions
which expire when the object stipulated for has
been performed, and (h) permanent or execu-
tory treaties whose effect continues indefinitely

or for a specified time, such as treaties of friend-

ship, naturalization, extradition, etc. According
to their object, international agreements may be
classified as treaties of alliance, which may be
again subdivided into treaties of defensive and
offensive alliance or equal and unequal treaties;

treaties of guaranty or such as contemplate the
establishment or maintenance of a certain state

of affairs, as for example, the maintenance of the
neutrality of a state or of a ship canal, or the
political existence of a state ; and reciprocity

treaties providing for the granting of reciprocal

concessions usually of a commercial nature.

Cartels, or agreements for the exchange of pris-

oners of war; capitulations for the surrender of
an army, fleet, or fortified place ; and truces
providing for the temporary suspension of hos-
tilities are sometimes classified as treaties, but
improperly so. Treaties, like contracts at private
law, frequently require interpretation, and a
definite body of rules for that purpose has grown
up. The most important are the following:
The language of a treaty must be given its usual
and natural meaning; teclinica! terms are to be
given the meaning applied to them in the par-
ticular art to which they refer ; where a treaty
is executed in several languages the sense of the
treaty is to be drawn from them collectively

;

provisions inserted for the special benefit of one
party must be strictly construed ; favorable
clauses are to be interpreted liberally ; an inter-

pretation which would render a treaty inopera-
tive is to be rejected; in ascertaining the mean-
ing of a provision the treaty must be regarded as
a whole, every part being considered in connec-
tion with every other part ; etc. The language
employed in the preparation of treaties was
Latin until the beginning of the i8th century.

when it was replaced by French, which is now
the general diplomatic language of Europe.
Where two negotiating powers have a common
tongue, that will naturally be employed; but
where they have a different language it is

usual to prepare a copy for each state in its

own language and arranged in parallel columns.
Treaties are terminated in various ways.

They may be abrog-ited by the mutual agree-
ment of both parties, as was done by Great
Britain and the United States in the case of
the Clayton-Bulwer Treaty of 1850; or they
may cease to be binding when, on account of
physical or other changes, it becomes impossible

to continue to execute them, as in the case of
a treaty granting the right of navigation on a
river which is no longer navigable; or where one
of the parties refuses to observe the treaty and
the other denounces it in consequence of such
non-observance ; or where all the obligations

have been executed; or where one of the parties

having an option to do so abrogates the treaty

by giving the other the required notice; and
finally certain treaties are terminated by the

outbreak of war between the parties. Most
treaties, however, are only suspended during the

existence of hostilities; others, like treaties of
commerce and navigation, are usually extin-

guished.
To insure the execution of treaties hostages

were formerly required, but since the middle of
the l8th century that practice has not been
resorted to. At the present time the fulfilment

of treaty obligations rests entirely on the good
faith of the contracting parties and the only
tribunal to which an injured party may appeal is

that of war. See United States, Treaties.

Bibliography.— Butler, 'Treaty Making
Power' (2 vols. New York 1902). For a col-

lection of treaties in English, see Hertslet,

'Treaties.' See also his 'Map of Europe by
Treaty' ; also Marten, 'Receuil des Principaux
Traites' ; etc. J.\me.s W. G.\rner,
Professor of Political Science, University of

Illinois.
Treaties, Indian. In a limited sense the

Indian tribes of North America have always
been treated by the government to which they

were subject as foreign nations. Before the

Revolution the king maintained diplomatic inter-

course with those tribes residing within the

limits of the territory claimed by Great Britain,

and after the colonies became independent the

relations between them and the Indians contin-

ued to be regulated through formal treaties, ne-

gotiated with their chiefs and approved by the
tribe. The articles of Confederation made pro-

vision for maintaining diplomatic intercourse
with the Indian tribes by vesting in Congress
the power to negotiate treaties with them. By
the Federal Constitution the treaty-making
power was vested in tlie President, and from the
foundation of the govenmient until a recent

day the relations between the United States

and the several Indian tribes occupying the ter-

ritory embraced witliin the limits of the Union
were regulated exclusively through regular dip-
lomatic channels. These treaties were negotiated
by commissioners or agents with the chiefs on
terms of theoretical equality, and were ratified

by the Senate according to the usual methods.
Considering the actual dependent status of the
Indians there was an element of absurdity in

the practice of regulating the relations between
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them and the government to which they were

subject, through diplomatic channels. Be-

sides, this method proved inconvenient and at

times embarrassing to the government. Finally

by an act of Congress passed in 1871 it was de-

clared that thereafter Indian affairs should be

regulated directlv by Congress and not by treaty.

Since 187 1, therefore, no treaties have been con-

cluded with Indian tribes, but those e.xisting at

the time of the act were continued in force

The majority of the treaties between the United

States and the various Indian tribes have been

treaties of friendship or of cession, those of the

latter class providing for the e.xtinction of the

"possessory right* of the Indians to the lands

which they occupied and in some cases for the

removal of the Indians to the Territory espe-

cially set apart for their use west of the Missis-

sippi River. Among the more important and

best known Indian treaties were those of Fort

Stanwi.x of 1784 with the Iroquois, providing for

the cession to the United States of western

lands claimed by them ; the treaty of Greenville

of 179s with the Wyandots, Delawares, Shaw-
nees, Ottawas, Chippewas, Pottawattomies,

Miamis, Eel Rivers, Weas, Kickapoos, Pianke-

shaws, and Kaskaskias by which a large part of

the territory embraced in the present State of

Ohio was ceded to the United States ; the treaty

of 1826 with the Creeks for the cession of lands in

Alabama and Georgia ; various treaties between

1791 and 183s with the Cherokees for the cession

of lands occupied by them in Georgia; the

Treaty of Dancing Rabbit Creek of 1830 with

the Choctaws for the cession of lands in Missis-

sippi, and the treaty of Pontotoc Creek of 1832

with the Chickasaws for the relinquishment of

their claims to lands in the same State. Be-

tween 1828 and 1832 treaties were made with the

so-called five civilized tribes, the Creeks, Chero-
kees, Choctaws, Seminoles and Chickasaws, as

well as several other tribes of lesser importance,

providing for their removal to the Indian terri-

tory west of the Mississippi. These treaties usu-

ally contained provisions for the payment of a

lump sum to each tribe in consideration of the

relinquishment of its lands, for the payment of

annuities to the chiefs, and the promise of vari-

ous articles such as rifles, hoes, kettles, blankets

and tobacco to each Indian who emigrated. Pro-
vision was also generally made for means of

transportation to the Indian Territory and for

supplying them with wagon-makers, wheel-

wrights, blacksmiths, millwrights etc. Heads of

families desiring to remain and become citizens

were usually allowed to do so and were given

160 acres of land.

Down to 1837, at which time most of the In-

dians formerly residing east of the Mississippi

River had emigrated to the Indian Territory,

the government had concluded 349 treaties with

54 Indian tribes distributed as follows:

With the Appalachicolas 2
With the Caddoes i

With the Omahas 2
With tile Cherokees 1

8

With the Chickasaws 8
With the Chippewas 21

With the Choctaws 11

With tlie Comanches i

With the Creeks 12

With the Crows i

With the Delawares 16
With the Eel Rivers 7
With the Floridas i

With the Foxes to

With the Hunkpapas i

With the Illinois '

With the loways 5
With the Kanzas 3
With the Kaskaskias 6
With the Kickapoos 11

With the Mahas 2

With the Mandans i

With the Menomoiiees or Menominies 6
With the Miamis 10
With the Minnetarees, or Belantse-Etas i

With the Missouris 4
With the Mohawks i

With the Muscogees 2
With the Omahas 2
With the Oneidas i

With the Osages, Great and Little 7
With the Ottawas 19
With the Ottoes 5

With the Pawnees 6
With the Peorias 2

With the Piankeshaws 8
With the Poncarars i

With the Poncars i

With the Pottawattomis 38
With the Quapaws 4
With the Ricaras i

With the Sacs 12
With the Seminoles 2

With the Senecas 12
With the Seven Nations of Canada i

With the Shawnees 14
With the Siounes 1

With the Sioux 10
With the Six Nations of New York 4
With the Tetons 2
With the Weas 8
With the Winnebagoes 6
With the Wyandots 14
With the Yanctons 3

For the full text of these treaties with the

date of the conclusion and ratification of each,

together with the names of the commissioners
and signatories see ^Treaties Between the

United States and the Several Indian Tribes
from 1778 to 1837' (Washington 1837) ; see

also Weil, *Legal Status of the Indian.*

James W. Garner,
University of Illinois.

Treaties of the United States with
Foreign Nations. The United States has
always been a treaty-making country, as well

as— and this is more to the purpose— a treaty-

keeping country. From the earliest days in its

history as a nation, when as a new republic,

flushed with victory and hopeful for the future,

it appealed to the great foreign powers for rec-

ognition, the policy of almost every Congress
has been to enter into such agreements, and
there has been scarcely a secretary of state who
has not realized the necessity of devoting his

greatest energies to engendering such senti-

ments of mutual confidence and friendliness be-

tween the United States and some other govern-
ment. Among the agreements thus established

have been the reciprocity treaties which have
been such a bone of contention among American
statesmen for more than a century. Thomas
Jefferson, while secretary of state during
Washington's first administration, urged upon
Congress the adoption of such a reciprocity pol-

icy in regulating the customs and coinmerce of

the United States with other nations:

" As to the commerce," he said, ** two methods
occur: First, by friendly arrangements with the several

nations with whom these restrictions exist, or, second,
by the separate act of our own legislature for counter-
vailing their effect. There can be no doubt that, of the

two, the friendly arrangement is the most eligible."

From the days of Jefferson to those of Mc-
Kinley is a period which represents, practically,

the entire history of the United States, but dur-

ing this time there have been few occasions when
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this senlimcnt has not been supported by some
of the greatest men in the American political

world, and the success of the reciprocity move-
ment, so far as this country at least is con-

cerned, undoubtedly inspired the last remarks of

President McKinley. A few minutes before he
was murdered by the assassin he declared:

Reciprocity treaties are in harmony with, the spirit

of the time. If some of our tariffs are no longer
needed for revenue, or to encourage and protect our

of the permanent International Court of Arbi-
tration, at The Hague, and the fact that this

country is fully in sympathy with the purpose
of the court is shown by its anxiety to avoid
armed conthct, and the readiness with which it

has resorted to t'le more peaceful methods of

arbitration offered by this international tribunal.

The following is a list of the important in-

ternational acts and conventions in which the

United States has been an active participant:

IXTERNATIONAL AGREEMENTS TO WHICH THE UNITED STATES IS A PARTY.

Subject

Amelioration of the condition of the wounded in time
of war

Estahlishment of an International Bureau of Weights
and Measures

For international protection of industrial property
l-'or international protection of industrial property (sup-

plementary convention)
For the protection of submarine cables
P"or international exchange of official documents, scien-

tific and literary productions
General act for the repression of African slave trade...
Formation of an international union for the publication

of customs tariffs

Regulating llie importation of spirituous liquors into cer-

tain regions of Africa
Relative to the pacific settlement of international dis-

putes
Relative to the laws and customs of war on land
Relative to the launching of projectiles and explosives

from balloons, etc

For the adaptation to maritime warfare of the principles
of the Geneva convention ,.

Additional act for the protection of industrial property.

Concluded

zz Aug. 1864.

.

20 May 1875.

.

20 May 1S83.

.

15 April 1891 . .

14 March 1S84

15 March 1886
2. July 1890. .

5 July 1890.

.

8 June 1899.

.

29 July 1899.

.

29 July 1899.

.

29 July 1899. •

29 Jidy 1899.

.

14 Dec. igoo.

.

Proclaimed by United
States
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meiit acts, of counterfeit seals, stamps, dies, and
marks of state, or public administration, or the
fraudulent use of any of the above mentioned
objects. Counterfeiting or altering money,
whether coin or paper, the counterfeiting of
titles or coupons of public debt, bank-notes, or
other instruments of public credit, and the ut-

terance, circulation, or fraudulent use of same.
The introduction of instruments for the fabri-

cation of counterfeit coin or bank-notes or other
paper current as money. Embezzlement of pub-
lic moneys committed within the jurisdiction of
either party by public officers or depositaries. Em-
bezzlement by any person or persons hired or sal-

aried to the detriment of their employers. Larceny
(usually an amount not less than $200). Bur-
glary, defined to be the act of breaking and en-
tering the house of another in the night time,

with intent to commit a felony therein. Rob-
bery, defined to be the felonious and forcible

taking from the person of another of goods or
money, by violence or by putting the person in

fear. Theft of horses, cattle or 'live stock (of
the value of at least $25). Fraud or breach of
trust by a bailee, banker, agent, factor, trustee,

or other person acting in a fiduciary capacity,

or director or member or ofiicer of any com-
pan3% when such act is made criminal by the
laws of both countries (usually not less than
$200). Obtaining by threat of injury, or by
false devices, money, valuables, or other per-
sonal property (usually not less than $200). Re-
ceiving moneys, valuables or other personal
property with the knowledge that they have
been stolen (usually not less than $200). Per-
jury or subornation of perjury. Crimes and
offenses against the laws of both countries for
the suppression of slavery and slave-trading.
Mayhem and any other wilful mutilation caus-
ing disability or death. Bribery.

^
The following is a list of the extraditable

crimes of the various countries, according to the
treaties existing in 1904:

Murder, or attempts.— Argentine Republic, Austria-
Hungary, Belgium, Bolivia, Brazil, Chile, Colombia,
Denmark, Ecuador, France, Germany, Great Britain,
Guatemala. Haiti, Italy, Japan, Luxemburg, Mexico,
Netherlands, Nicaragua, Norway, Peru, Russia, Salvador,
Servia, Sweden, Switzerland, and Turkey.

Abduction, kidnappins, etc.—Argentine Republic,
Belgium (of minors only), Bolivia. Brazil, Chile, Den-
mark, Great Britain. Guatemala, Mexico, Netherlands,
Norway, Peru, Servia, Sweden, Switzerland.

Bieamy.— Belgium. Brazil, Guatemala, Mexico, Neth-
erlanos, Peru, Switzerland.

Acts endangering safety of persons traveling by
railzcays.— Argentine

^
Republic. Belgium. Bolivia,

Brazil, Chile, Colombia, Denmark, Guatemala, Mexico,
Netherlands, Norway, Peru, Russia. Servia. Switzerland.

Arson.— Argentine Republic, Austria-Hungary, Bel-
gium, Bolivia, Brazil, Chile, Colombia, Denmark, Ecua-
dor, France, Germany, Great Britain, Guatemala, Haiti,
Italy, Japan, Luxemburg, Mexico. Netherlands, Nicara-
gua, Norway, Peru, Russia, Salvador, Servia, Sweden,
Switzerland, and Turkey.

Critnes committed at sea.—Argentine Republic, Aus-
tria-Hungary, Belgium, Bolivia. Brazil, Chile, Colombia,
Denmark, Ecuador, Germany, Great Britain, Guatemala,
Haiti, Italy, Japan, Luxemburg, Mexico, Netherlands,
Nicaragua, Norway, Peru, Russia, Salvador, Servia,
Sweden, Switzerland, and Turkey.

Rape.— Argentine Republic, Belgium, Bolivia, Brazil,
Chile, Colombia, Denmark, Ecuador, France, Great
Britain, Guatemala, HaiU, Italy, Japan. Mexico, Nether-
lands. Nicaragua, Norway. Peru, Russia, Salvador,
Servia, Sweden, Switzerland, and Turkey,

Abortion.— Belgium, Brazil, Denmark, Netherlands,
Russia, and Switzerland.

Obtaining goods under false pretenses.— Belgium,
Guatemala, Mexico, Netherlands, Servia, Sweden, and
Switzerland.

Forgery.— Argentine Republic, Austria-Hungary,
Belgium, Bolivia, Brazil, Chile, Colombia, Denmark,
Ecuador, France, Germany, Guatemala, Haiti, Italy,
Japan, Luxemburg, Mexico. Netherlands, Nicaragua,
Norway, Peru, Russia, Salvador, Servia, Sweden,
Switzerland, and Turkey.

Counterfeiting of government acts.—Argentine Re-
public, Belgium, Bolivia, Brazil, ChHe, Colonibia, Den-
mark, Ecuador, Guatemala, Italy, Japan, Luxemburg,
Mexico, Netherlands, Nicaragua, Norway, Peru, Russia,
Salvador, Servia, Switzerland, and Turkey.

Counterfeiting or altering money.— Argentine Repub-
lic, Austria-Hungary, Belgium, Bolivia, Brazil, Chile,
Colombia, Denmark, Ecuador. Germany, Great Britain,
Guatemala, Haiti, Italy, Japan, Luxemburg, Mexico,
Netherlands, Nicaragua, Norway, Peru, Russia, Salva-
dor, Servia, Sweden, Switzerland, and Turkey.

Introduction of counterfeiiing tools.— Guatemala,
and Mexico.

Enibcazlcmcnt of public moneys.—Argentine Repub-
lic, Austria-Hungary, Belgium, Bolivia, Brazil, Chile,
Colombia, Denmark, Ecuador. France, Germany, Great
Britain, Guatemala, Haiti, Italy. Japan, Luxemburj;,
Mexico, Netherlands, Nicaragua, Norway, Peru, Russia,
Salvador, Servia, Sweden, Switzerland, and Turkey.

Embcjuslcmcnt by etnployees.—Argentine Republic,
Austria-Hungary, Belgium, Bolivia, Brazil, Chile, Co-
lombia, Denmark, France, Great Britain, Guatemala,
Haiti, Italy, Luxemburg, ftlexico, Netherlands, Nicara-
gua, Norway, Peru, Russia, Salvador, Servia, Sweden,
Switzerland, and Turkey.

Larceny.— Argentine Republic, Belgium, Guatemala,
Mexico, Netherlands, Peru, Russia, Servia, Sweden,
and Switzerland.

Burglary.— Argentine Republic, Belgium, Bolivia,
Brazil, Chile, Colombia, Denmark, Ecuador*. France,
Great Britain, Guatemala, Italy, Japan, Luxemburg,
Mexico, Netherlands. Nicaragua, Norway, Peru. Russia,
Salvador, Servia. Sweden, Switzerland, and Turkey.

Robbery.— Argentine Republic, Austria-Hungary,
Belgium, Bolivia, Brazil, Chile, Colombia, Denmark,
Ecuador, France, Germany, Guatemala. Haiti, Italy,

Japan, Luxemburg, Mexico, Netherlands, Nicaragua,
Norway, Peru, Russia, Salvador, Servia, Sweden,
Switzerland, and Turkey.

Theft of horses or live stock.— Guatemala and
Mexico.

Fraud.— Argentine Republic. Bolivia. Brazil, Chile,

Denmark, Great Britain, Guatemala, Norway, Peru,
Servia, Sweden, and Switzerland.

Obtaining money by threat.—Argentine Republic,
Belgium, Guatemala, Luxemburg, and Mexico.

Receiving stolen goods.— Belgium. Guatemala, Lux-
emburg, Mexico, Netherlands, Servia, Sweden, and
Switzerland.

Perjury or subornation of perjury.—Argentine Re-
public, Bolivia, Brazil, Chile, Colombia, Denmark, Great
Britain, Guatemala, Japan, Norway, Peru, Servia,
Sweden, and Switzerland.

Trading in slaves.— Argentine Republic, Bolivia,

Chile, Denmark, Great Britain, Norway, Peru, Servia,
and Sweden.

Mayhem.— Guatemala, and Mexico.
Bribery.— Mexico, and Brazil.

Attempts to comtnit crimes specified in treaty.—
Belgium, Brazil. Guatemala, Luxemburg, Mexico, Neth-
erlands, and Switzerland.

Participation in said crimes.— Argentine Republic,
Bolivia, Brazil, Chile. Denmark Great Britain. Luxem-
burg, Netherlands, Norway, Peru, Servia, and Sweden.

The Trcaties^ of the United States.— The
following is a list of the treaties, conventions

and agreements in force in the United States

from 1778 to 1904:

LIST OF TREATIES, CONVENTIONS. ETC.. BETWEEN THE UNITED STATES AND FOREIGN
COUNTRIES, 177S-1904.

Countries



TREATIES OF THE UNITED STATES WITH FOREIGN NATIONS

Countries
Character

of
Document

Algiers

Argentine Repub

Argentine Repub

Argentine Repub
Austria- Hungary
Austria-Hungary

Austria-Hungary
Auslriallungary
Austria-Hungary
Austria-Hungary
Baden
Baden
Bavaria
Bavaria
Bavaria
Belgium
Belgium
Belgium

Belgium
Belgium
Belgium
Belgium
Belgium
Belgium
Belgium
Belgium
Belgium
Belgium
Bolivia

Bolivia
Borneo
Brazil
Brazil

Brazil
Brazil
Bremen **

Brunswick and
Luneburg . .

.

Central America.

Chile

Chile
Chile

Chile
Chile

Chile
China
China

China

China
China

China
China

China
China
Colombia(N. Gra.)
Colombia(N. Gra.)

Colombia(N. Gra.)
Colombia(N. Gra.)

Colombia(N. Gra.)

Subject of Document

Treaty

Treaty

Treaty

Convention
Treaty

Convention

Convention
Convention
Convention
Convention
Convention
Convention
Convention
Convention

Treaty
Treaty
Treaty

Convention

Convention
Convention
Convention
Convention
Convention

Treaty
Convention
Convention
Convention

Treaty
Treaty

Treaty
Convention

Treaty
Convention

Agreement
Treaty

Convention

Convention

Convention

Convention
Convention

Protocol
Convention

Treaty
Treaty
Treaty

Treaty

Convention
Treaty

Treaty
Treaty

Convention
.Treaty
Treaty
Treaty

Convention
Convention

Convention

Peace and amity

I'^or the free navigation of the Rivers
Parana and Uruguay

Friendship, Commerce and Naviga-
tion

Kxtradition of Criminals
Liberty of Conuiierce and Navigation
Disposal of Personal Property and
Consular Jurisdiction

Extradition of Criminals
Consular Convention
Naturalization
Registration of Trade Marks
Extradition of Criminals
Naturalization ,

Abolishing Taxes on Emigration....
Extradition of Criminals
Naturalization
Commerce and Navigation
Commerce and Navigation
Regarding Import Duties and Capital-

ization of Scheldt Dues
Extinguishment of the Scheldt Dues
Naturalization
Consular Convention
Registration of Trade Marks.

.

Extradition of Criminals .......

Liberty of Commerce and Navigation
Consular Convention
Extradition of Criminals
Registration of Trade Marks. .

Extradition of Fugitives from Justice
Peace, Friendship, Commerce and
Navigation

Extradition of Fugitives from Justice
Amity, Commerce and Navigation
Amity, Commerce and Navigation
Securing payment of 530,000 milreis

to satisfy claims of citizens of
United States

For the protection of Trade Marks. .

Extradition of Criminals

22-23Dec. i8t6 m Feb. i&22

Signed

10 July 1853 9 April 1855 In force.

July
Sept.
Aug.

May
July
July
Sept.
Nov.
Jan.
July

Proclaimed Disposition

1845
1858

1880
1882
1884
1 90

1

Respecting the disposition of personal
property

Peace. Amity, Commerce and Navi-
gation

Peace. Amity, Commerce and Navi-
gation

For arbitratign of Macedonian Claims
In adjustment of claims against

Chile
Regarding claims of Patrick Shields.
For the amicable adjustment of

claims
Extradition of Criminals
Peace, Amity and Commerce
Peace, Amity and Commerce

Establishing Trade Regulations and
Tariff

To establish claims against China...
Trade, Consuls and Emigration

Immigration _

Commercial Intercourse and Judicial
Procedure

Regulation of Chinese Immigration.
Extension of Commercial Relations. .

Amity, Commerce and Navigation...
Peace. Amity, Navigation and Com-
mc rce

Consular Convention
Satisfaction of claims against Colom-
bia ._

Satisfaction of claims against Colom
bia

Jan.
Sept.
May

1849
1878

21 Aug. i8s4

5 Dec. 1825

16 May
10 Nov.

7 Aug.
24 May

24 May
17 April

3 July
18 June

9 April

5 June
1 o Feb.

2$ Feb;
[5 Dec.
J9 June
:i Aug.
I June

19 May
10 Jan.
15 Aug.
18 Nov.
8 Oct.

3

1

M ar.

19 April

Became obso-
lete.

Jan.
Dec.
July
Mar.

18S.
188.

1902

1863
1901
1854
i8.?9

19 Jan.
17 June
30 April

1850
1879
1903

30 July 1855

28 Oct. 1826

29 April 1834
22 Dec. 1859

28 Jan. 1893

183
1858

1892
189

1897 12 Mar.
1900
1844
1858

8 Nov. 1858

8 Nov.
4 July

1 7 Nov.

17 Nov.

t7 Mar.
8 Oct.
3 Oct.

1858
1868

12 Dec.

1894
1903
1824

1846
1850

27 May
18 April
26 Jan.

1900
190
1846
i860

5 Feb. 1870

1881

In force.
In force.
In force.

In force.
In force.
In force.
In force.

In force.

Terminated.

t

Terminated.

t

Superseded.
In force.

Superseded.
Terminated.

t

Terminated.

t

Terminated.

t

In force.

In force.
Superseded.
In force.
In force.

In force.
In force.
In force.
Terminated. If

Satisfied.

In force.
In force.

8 Dec.
13 Jan-
31 May

12 Tune
5 "Dec.

Abrogated.

Terminated.!
Satisfied.

Satisfied.

Satisfied.

Satisfied.
In force.
Terminated,)!
In force in so
far as it is

not modified
by the treaty
of 8 Oct.
1903.
Became obso-

lete.

Satisfied.

In force in so
far as it is

not modified
by the treaty
of 8 Oct.
1903.
In force.

II

In force in so
far as it is

not modified
by the treaty
of 8 Oct.
1903.
In force.

In force.
Expired.

In force.
II

In force.

Unsatisfied.

1894
1904
1825

1848
1851

i860

1865 Satisfied.
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TREATIES OF THE UNITED STATES WITH FOREIGN NATIONS

Countries
Character

of
Document

Subject of Document Signed Proclaimed Disposition

Colombia
Congo Independ'
ent States. . . .

Costa Rica

Costa Rica

Cuba
Cuba
Cuba
Denmark

Denmark ,

Denmark .

Denmark .

Denmark .

Denmark .

Denmark .

Denmark
Dominican Repub.

Ecuador

Ecuador
Ecuador
Ecuador
Ecuador

Egypt .

France .

France .

France .

France .

France ,

France .

France .

France .

France .

France .

France .

France .

France .

France .

France .

France
France
France

France.

France
France
France
German Empire. .

German Empireft

German Empire tt

German Empire tt

German Empire. .

Great Britain
Great IJritain ....
Great Britain ....
Great Britain . . . .

Great Britain ....

Great Britain . . . .

Great Britain ....
Great Britain
Great Britain . . .

.

Great Britain . .. .

Convention

Treaty
Treaty

Convention

Agreement
Lease

Convention
Convention

Convention

Convention
Convention
Convention
Agreement

Convention

Treaty-
Convention

Treaty

Convention
Convention
Convention
Convention

Agreement
Treaty
Treaty

Contract
Contract

Canvention

Treaty

Treaty
Convention

Convention
Convention
Convention

Convention
Article

Convention
Article

Convention
Convention
Convention

Convention

Agreement
Agreement
Treaty

Convention

General Act

Convention

Convention

Agreement
Treaty
Treaty
Treaty

Convention

Article

Convention
Treaty

Convention
Convention

Convention

Extradition of Criminals

Amity, Commerce and Navigation...
Friendship, Commerce and Naviga-

tion
Satisfaction of claims against Costa

Rica
Naval and Coaling Stations in Cuba
Coaling and Naval Stations
To facilitate commercial intercourse..
Friendship, Commerce and Naviga-
tion

Satisfaction of claims against Den-
mark

Discontinuing Sound Dues
Consular Convention
Naturalization
Concerning claims of Carlos Butter-

field & Co
Protection of Trade Marks and

Labels
Extradition of Fugitives from Justice
Amity, Commerce, Navigation and

Extradition
Peace, Friendship, Navigation, and
Commerce

Satisfaction of claims againt Ecuador
Naturalization
Extradition of Criminals
Satisfaction of claims of Julio R.
Santos

Regarding commercial affairs
Amity and Commerce
Alliance to carry on the war with
Great Britain :

For repayment of war loans
For new and repayment of old loans
Consular Convention

Peace, Commerce and Navigation.

For the Cession of Louisiana ....
For Payment of Purchase of Louis-

iana
Satisfaction of claims against France
Navigation and Commerce
Claims and duties on wines and

cotton
Extradition of Criminals ,

Addition to Extradition Convention.,
Consular Convention

,

Addition to Extradition Convention.
Protection of Trade Marks
Satisfaction of war claims
Extension of term of Claim Com
mission

,

Extension of terra of Claim Cora
mission ,

Commercial Reciprocity
Additional Agreement of Reciprocity
Relations in Tunis ,

Regulating Consular Affairs and
Trade Marks

Neutrality and Autonomous Gove:
ment of the Samoan Islands . .

.

Amicable Adjustment of Jurisdiction
in Samoa

Settlement of Samoan Claims by
Arbitration

Regarding commercial affairs
Provisional Treaty of Peace
Peace and Amity
Amity, Commerce and Navigation..
Relating to passage of Indians be
tween the two countries

Explanatory to Article V'., Treaty of

^ J794
For payment of indemnities, etc. .

Pence and Amity
Commerce and Navigation
Respecting Fisheries, Boundary and

the Restoration of Slaves
Settlement of claims against Great

Britain

7 May 1888

24 Jan. 189

1

10 July 1851

2 July i86o
16—23 F"eb. '03

2 July 1903
11 Dec. 1902

26 April 1826

6 Feb. 18

2 April

26 May

I Nov.

1892

1852

1861

1 7 Dec.

14 Oct.

1903

1826

Mar.
April
July
July

1830
1857
1861
1872

6 Dec. 1888

5 June
13 Jan.
20 Sept.

15 April

24 May I

S

1830
1858
i86i
1873

June
Jan.

1892
1902

12 Oct.
17 April

1892
1902

8 Feb. 1867 r4 Oct. 1867

June
Nov.
May
June

Feb.
Nov.
Feb.

1839
1862
1872
1872

1893
1884
1778

23 Sept.
8 Sept.

4 Nov.
24 Dec.

7 Nov.
7 May

1842
1864
1873
1873

1894
1S85

6 Feb. 1778

16 July 1782
25 Feb. 1783
14 Nov. 1788

30 Sept. 1800

30 April 1803

April
April
June

July
Nov.
Feb.
Feb.
Feb.
April
Jan.

1803
1803
182

1831
1843
1845
1853
1858
J869
18S0

21 Dec.

21 Oct.

21 Oct.
21 Oct.
12 Feb.

13 July
13 April

July
Aug.
Feb.
July

24

1801

1803

1803
1803
1823

183::

1844
184.
1853
1859

19 July 1882

Feb.
May
Aug.
Mar.

1883
189S
190
1904

II Dec. 1 87

1

14 June 1889

2 Dec. 1899

25 June 1880

29 Dec. 1882

1883
1898
190
1904

1872

Nov.
July
Nov.
Sept.
Nov.

1899
1900
1782
1783
1794

25 June
I June

2Z Aug.
9 May

I June

21 May

16 Feb.

8 Mar. 1900

II April
14 Jan.
29 Feb.

1783
1784
1796

4 May 1796

Mar.
Jan.
Dec.
July

Oct.

Jan.

179S
1802
1814
1815

1818

1823

27 April
18 Feb.
Z2 Dec.

30 Jan.

1

1

Jan.

1802
1815
1815

1819

182

In force.

In force.

In force.

Satisfied.
In force.
In force.
In force.

Abrogated
but renewed
except Art.
V. by con-
vention of II
Apr. 1857.
Satisfied.
In force.
In force.
In force.

Disallowed.

In force.
In force.

Terminated.t

Terminated.

t

Satisfied.

Terminated.t
In force.

Satisfied.
In force.
Abrogated,

1798.
Abrogated,

1798.
Satisfied.

Satisfied.
Abrogated,

1798.
Expired by
limitations.

In force.

Satisfied.
Satisfied.

In force.

Satisfied.
In force.
In force.
In force.
In force.
In force.
Satisfied,

In force.
In force.
\x\. force.

In force

Annulled by
treaty of 2

Dec. 1 899 for
the adjust-
ment of ju-

risdiction.
In force.

Satisfied.
In force.
Abrogated.
Abrogated.
Terminated.tt

Terminated.tt

Terminated.tt
Terminated.tt
In force.

In force.

Terminated.il

Unsatisfied.
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Countries



TREATIES OF THE UNITED STATES WITH FOREIGN NATIONS

Countries

Honduras

Italy
Italy
Italy
Italy

Italy
Italy
Italy

Italy ,

Italy ,

Japan
Japan
Japan
Japan
Japan
Japan
Japan
Japan.
Korea

Lew Chew. .

.

Liberia
Luxemburg . ,

Madagascar
Madagascar . ,

Mecklenburg-
Schwerin

Meckle«burg-
Strelitz** . ,

Mexico
Mexico
Mexico
Mexico
Mexico
Mexico
Mexico

Mexico

Mexico
Mexico
Mexico
Mexico

Mexico

Mexico

Mexico

Mexico
Mexico
Mexico

Mexico
Mexico.

Mexico
Mexico

Mexico
Mexico
Mexico
Mexico
Mexico
Mexico
Mexico
Mexico
Mexico
Mexico

Mexico

Mexico

Mexico
Mexico
Mexico
Mexico

Morocco . .

.

Morocco . . .

Morocco . .

.

Morocco . .

.

Muscat ( I )

.

Character
of

Document

Treaty

Convention
Convention
Convention
Convention

Treaty
Convention
Convention

Declaration
Convention

Treaty
Treaty
Treaty

Convention
Convention

Treaty
Treaty

Convention
Treaty

Compact
Treaty

Convention
Treaty
Treaty

Treaty

Subject of Document

Treaty
Treaty
Treaty
Treaty

Convention
Convention

Treaty

Treaty

Treaty
Convention
Convention
Convention

Convention

Convention

Convention

Convention
Convention
Convention

Convention
Convention

Convention
Convention

Convention
Convention
Convention
Convention
Convention
Convention
Convention

Treaty
Convention
Protocol

Convention

Agreement

Convention
Agreement
Agreement
Agreement

Treaty
Treaty

Convention
Convention

Treaty

Friendship, Commerce and Naviga-
tion

Consular
Lxtradition of Criminals
Consular
Additional to Extradition Convention,

1868
Commerce and Navigation
Consular
Supplemental to Consular Convention

of 1878
Protection of Trade Marks
Additional to Extradition Conven-

tion, 1S68
Peace, Amity and Commerce....,
Commercial and Consular
Commerce and Navigation

,

Establishing tariff of duties
Relating to Commercial Affairs. . .

Extradition of Fugitives from Justice
Commerce and Navigation
Patents, Trade Marks and Designs...
Peace, Amity, Commerce and Navi

gation
_,

Friendsliip and Commerce
Commerce and Navigation
Extradition of Criminals
Commerce and Navigation
Friendship and Commerce

Commerce and Navigation

Signed

30

Limits of boundary
Limits of boundary
Amity, Commerce and Navigation.
Limits of boundary
Settlement of claims
Settlement of claims
Peace, Friendship, Limits and Settle-
ment

Boundary. Cession of Territory, etc.
(Gadsden Treaty)

Extradition of Fugitives from Justice
Settlement of claims
Naturalization
Extension of Claims Convention of

1868
Extension of Claims Convention of

1868
Extension of Claims Convention of

1868
Extension of Claims Convention of

1868
Relating to boundary limits
Commercial Reciprocity
Rio Grande and Rio Colorado Bound
ary

Commercial Reciprocity
Extension of time for Boundary
Commission

Commercial Reciprocity
Revival of expired boundary com-
mission

Limits of boundary
Extension of boundary convention..
Extension of boundary convention..
Extension of boundary convention..
Extension of boundary convention..
Extension of boundary convention..
Extradition of Fugitives from Justice
Extension of boundary convention..
Extension of boundary convention..
Relative to the adjustment of '* The

Pious Fund of the Californians ".

.

Supplemental to Extradition Conven-
tion

Reciprocal right to pursue savage In-
dians across the boundaries

Relative to the Rio Grande boundary
Right to pursue savage Indians
Right to pursue savage Indians
Relative to claims of Oberlander and
Messenger

Peace and Friendship
Peace and Friendship I16
Relative to Cape Spartel Light-house' 31
Relative to Protection 3
Amity and Commerce 21

teb.
Mar.
Jan.

Jan.
Feb.
May

Feb.
June

June
Mar.
June
July
June
July
April
Nov.
Jan.

May
July
Oct.
Oct.
Feb.
May

9 Dec.

Jan.



TREATIES OF THE UNITED STATES WITH FOREIGN NATIONS

Countries

Nassau
Netherlands, The.
Netherlands, The.
Netherlands, The.

Netherlands, The.
Netherlands, The.
Netherlands, The.
Netherlands, The.
Netherlands, The.
Netherlands, The.
Nicaragua

Character
of

Document

Nicaragua
Nicaragua
North German
Union

Norway
Oldenburg**
Orange Free State

Orange Free State
Panama

Paraguay
Paraguay

Persia
Peru
Peru .

Peru

Peru
Peru
Peru
Peru
Peru

Peru
Peru

Peru
Peru
Peru-Bolivia

Portugal
Portugal

Portugal
Portugal
Prussia .

Prussia .

Prussia .

Prussia .

Uumania
Russia .

.

Russia
Russia
Russia
Russia

Russia
Russia
Russia

Salvador
Salvador
Salvador

Salvador
Salvador
Samoan Islands.
Samoan Islands.

Convention
Treaty

Convention
Treaty

Convention
Convention
Convention
Convention
Convention
Treaty
Treaty

Convention
Agreement

Convention
Convention

Sardinia .

Saxony . .

Scrvia . .

.

Servia . .

.

Scrvia . .

.

Siam ....
Siam ....
Siam . . . .

Spain (5>

Spain (5)
Spam (s)

Convention

Treaty
Treaty

Convention
Treaty

Treaty
Convention

Treaty

Convention

Convention
Convention
Convention
Convention

1 reaty

Treaty
Treaty

Agreement
Treaty

Convention

Treaty
Convention

Convention
Treaty
Treaty
Treaty
Treaty

Convention
Convention
Convention

Treaty
Convention
Convention

Treaty

Declaration
Convention
Agreement

Convention
Convention

Treaty

Convention
Agreement

Treaty
General Act

Treaty
Convention
Convention
Convention

Treaty
Convention

Treaty
Agreement

Treaty

Convention
Treaty

Spain (5) Convention

|P*!" ^5) Convention
PP^'" (5) '

Convention

Subject of Document

Abolishing Emigration Taxes .

I'eace and Commerce
Relative to Recaptured Vessels.
Commerce and Navigation

Commerce and Navigation....
Relative to Consular ofHce....
Relative to Consular office....
Extradition of Criminals
Extradition of Criminals
Supplementary Extradition. .

.

Friendship, Commerce, Navigation
and Isthmian Transit

Extradition of Criminals ....

Settlement of claim of Orr and others

Naturalization
E.xtradition of Criminals.

Signed

J7 May
8 Oct.
8 Oct.
ig Jan.

26

-•3

Friendship, Commerce and Naviga-
tion

Extradition of Criminals
Relative to a ship canal across the
Isthmus of Panama

Settlement of claims
Friendship, Commerce and Naviga-

tion
Friendship and Commerce
Settlement of claims
Friendship, Commerce and Naviga-

tion
Declaring the Principles of the

Rights of Neutrals at Sea
Relative to whaling ships ,

Settlement of claims
Settlement of claims
Settlement of claims
Friendship, Commerce and Naviga

tion
Extradition of Criminals
Friendship, Commerce and Naviga

tion
Settlement of MacCord claim
Extradition of Criminals
Friendship, Commerce and Naviga-
tion

:
• • -.

Commerce and Navigation
Settlement of claim of Brig. -Gen.

Armstrong
Relative to Delagoa Bay
Commercial Reciprocity
Amity and Commerce
Amity and Commerce
Commerce and Navigation
Extradition of Criminals
Relative to Consular office

As to the Pacific Ocean and North-
west Coast of America

Commerce and Navigation
As to Rights of Neutrals at Sea
Ceding Alaska
Additional to Treaty of Commerce of

1832
Relative to Trade Marks
Extradition of Criminals
For a modus vivcndi in relation to

the fur seal fisheries in Bering
Sea, etc

Amity. Navigation and Commerce..
Extradition of Criminals .

Amity, Commerce and Consular Priv-

ileges
Relative to Amity, Commerce, etc..

Settlement of claims
Friendship and Commerce
Neutrality and Autonomous Govern-
ment of Samoa (4) .

Commerce and Navigation
Abolishing Emigration Taxes
Commerce and Navigation
Relative to Consular office

Extradition of Fugitives from Justice
Amity and Commerce
Amity and Commerce
Regulating Liquor I raffic

Friendship. Boundaries, Commerce
and Navigation

Settlement of claims
Friendship. Cession of the Floridas
and Boundaries

Settlement of claims of U. S. Gov-
ernment .

._

Extradition of Criminals
Relative to Trade Mark

Aug.
Jan.
May
May
June
Jan.

June
June
Mar.

22 Feb.

7 June

Dec.
Oct.

Nov.
Feb.

Feb.
Dec.
Mar.

z6 July

22 July
4 July
;o Dec.
[ 2 Jan.

4 Dec.

6 Sept.
[2 Sept.

1 1 Aug.
.7 May
18 Nov.

Nov.
Aug.

Feb.
June
July
Sept.
July
May
June
June

April
Dec.
July
Mar.

Jan.
Mar.
Mar.

May
Jan.
May

Dec.
May
Dec.
Jan.

14



TREATY— TREATY PORT

Countries

Spain is) ...

Spain (5) . .

.

Spain {.5J ...

Spain (5) ...

Spain (5) ...
Sweden
Sweden
Sweden
Sweden
Sweden
Sweden
Switzerland .

Switzerland .

Switzerland .

Texas
Texas
Tonga
Tripoli
Tripoli
Tunis
Tunis
Turkey
Turkey
Turkey
Turkej^
Two Sicilies .

Two Sicilies .

Two Sicilies .

Two Sicilies .

Venezuela . .

.

Venezuela . . .

Venezuela . . .

V'enezuela ...
V'enezuela ...

Venezuela . . .

,

Venezuela . . . .

Venezueja . . . .

Wiirtemberg**
Wiirtemberg**
Zanzibar

Character
of

Document

Convention

Treaty
Treaty

Agreement

Treaty
Treaty
Treaty
Treaty

Convention
Convention

Treaty
Convention
Convention

Treaty
Convention
Convention

Treaty
Treaty
Treaty
Treaty

Convention
Treaty
Treaty
Treaty

Agreement
Convention

Treaty
Convention

Convention

Treaty

Convention
Treaty

Convention
Convention
Convention
Convention
Convention
Convention
Convention

Treaty

Subject of Document

vention
Supplementary to Extradition Con
Peace
Cession of outlying islands of the

Philippines
Relative to authenticity of signa-

tures
Friendship and General Relations . .

Amity and Commerce
Amity and Commerce
Commerce and Navigation
Extradition of Criminals
Naturalization
Extradition of Fugitives from Justice
Relative to Property Rights
Friendship, Commerce, and Extradi

tion
Extradition of Criminals
Settlement of claims
Relative to boundary
Amity, Commerce and Navigation...
Peace and Friendship
Peace and Amity
Amity, Commerce and Navigation...
Amity and Navigation
Commerce and Navigation
Commerce and Navigation .

. ,

Extradition of Criminals
Right to hold real estate in Turkey..
Settlement of claims
Commerce and Navigation
Relative to Rights of Neutrals at
Sea

Amity, Commerce, Navigation and
Extradition

Peace, Amity, Commerce and Navi-
gation

Settlement of claim
Amity, Commerce, Navigation and

Extradition
Settlement of claims
Settlement of claims
Relative to removal of doubts
Relative to extension of time
Settlement of claim
Abolishing Taxes on Emigration ....
Naturalization and Extradition......
Duties on Liquors and Consular Pow-

ers

Signed

Aug.
Dec.

1882
iSgti

7 Nov. 1900

Aug.
July
April
Sept.
July
Mar.
May
Jan.
May

Nov.
May
April
April
Oct.
Nov.
June
Aug.
Feb.
May
Feb.
Aug.
Aug.
Oct.
Dec.

Jan.

Oct.

Aug.
April
Dec.
Mar.
Oct.
Jan.
April
July

1901
1902
1783
1816
1827
i860
1869
1893
1847

1850
1900
1838
1838
1886
1796
1805
1797
1824
1830
1862
1874
1874
1832
1845

1855

1855

1836
1859

i860
1866

1844
1868

3 July 1886

Proclaimed
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and further privileges. In 1899, however,

Japan was recognized as on an equality with

the other powers, and the whole country thrown
open to foreign trade. See China, Trade and
Commerce; Jap.\n, History.

Trebbia, trCb'be-a, Italy, a tributary of the

Po which rises in the mountains of Liguria.

It was on the banks of the Trebbia that the

Romans under Sempronius were defeated 218

B.C., by the Carthaginians under Hannibal.

Trebizond, trcb'i-zod, Asia Minor, (i) A
seaport, military station and capital of a vilayet

of the same name, in the northwestern extremity

on the iluchka where it enters the Black Sea,

120 miles northwest of Erzerum. It has a cita-

del, mosques, and churches ; its streets are
irregular and narrow. It is the see of an Ar-
menian archbishop, a United Armenian bishop,

and a Greek metropolitan. Its trade is im-
purtant. The exports consist of tobacco, carpets,

silks, reins, cattle, raisins, walnuts and hazel-

nuts. The imports are cotton and woolen man-
ufactures, sugar and silks. Trebizond is the
residence of foreign consuls. Pop. 40,000. (2)
The vilayet or province has an area of 12,387
square miles. It has great mineral riches and
extensive forests, and a mixed population.

Pop. 1,164,000.

Treble. See Soprano.

Treb'uchet. See Ordnance.
Tree, Herbert Beerbohm, English actor:

b. London 17 Dec. 1853. He is a son of Julius
Beerbohm, and was educated in England and
Germany. After entering upon a business
career he became interested in private theat-
ricals, and adopted the profession of the stage
in 1878. Succeeding in this, he assumed the
management of the Haymarket Theatre in 1887,
and has been one of the most conspicuous of the
actor-managers of recent times. Since 1897 he
has played in his own theatre. Her Majesty's,
one of the best constructed of London play-
houses. He possesses great versatility, and has
played parts ranging from Hamlet to Falstaff.

Tree achieved an early success in 'The Private
Secretary' (1884L This was followed by
Macari in 'Called Back,' and by the part of the
Russian Spy in 'The Red Lamp' (1887). In
eccentric character parts he has essayed the lead-
ing

_
roles in 'The Ballad-Monger' and in

'Trilby.' In tnodern social drama he has ap-
peared in 'A Bunch of Violets.' 'Captain Swift,'
<A Woman of No Importance,* 'John-a-
Dreams,' 'The Dancing-Girl,' and 'The
Tempter' ; while of Shakespearian plays he has
produced 'Merry Wives of Windsor,' 'Hamlet,'
'Henry IV.,' and 'The Taming of the Shrew.'
Stephen Phillips' 'Herod' was written for him.
In 1893 he lectured before the Royal Institution
on "The Imaginative Faculty."

Tree-cat, a palm-civet. See Palm Cat.

Tree-creeper, a bird (Certhco). See
Cref.I'er.

Tree-cricket, one of the small, almost
colorless crickets of the genus CEcanlhus, specif-
ically the snowy cricket (CE. nhriis), whose
two-syllabled rhythmic night-song is one of the
most familiar summer noises of eastern Amcr-
ica._ This song varies greatly in pitch and
rapidity according to the temperature and other
conditions. In the day-time the insect trills in

a different voice. Consult Howard, 'The In-
sect Book' (New York 1901), wherein will be
found extensive references to other treaties.

Tree Ferns. See Filicales (5), under
Ferns and Fern Allies.

Tree-frog, or Tree-toad, a frog of the
family Ilylidic, distinguished from common
frogs {Kanida) by having the ends of the fin-

gers and toes dilated into flattened disks or
suckers, which enable them to lead their peculiar

arboreal life. They are of more elegant form,
smaller size, brighter colors, and more active

habits than the Ranida, and are lively during
the day; they feed on insects, which they pursue
on bushes and trees, stealing toward them or
suddenly springing and swinging upon them;
they climb like geckos, and by the satne mechan-
ism ; the lower surface of the disks is endued
with a viscid secretion, by means of which they
can walk with the body suspended from the

under parts of leaves and other smooth bodies

;

the skin is mostly smooth upon the back, but on
the abdomen and inside of legs thickly studded
with small warts or tubercles. They possess

to a remarkable degree the faculty of changing
color, by the tnodifications of the contents of
the pigment cells under the skin (see Chroma-
TOPHOREs) no doubt a provision to enable
them to elude their numerous enemies. They
are very clamorous, and particularly noisy at the

approach of rain. In winter they bury them-
selves in the earth or in the decayed wood and
dust of old stumps. They breed in the spring,

depositing their eggs in the water. The species

are numerous, especially in tropical America.
The common tree-frog of North America

{Hyla versicolor) resembles a toad in form,
but is more flattened ; body short and warty
above, the color varying from pale ash to dark
brown, with several large irregular blotches of
greenish brown, white and granulated below,
and abdomen yellowish near the thighs; the
colors vary at the will of the animal. The head
is short and rounded, the mouth large, with
teeth on upper jaw and vomer; eyes large and
brilliant, the iris bright golden ; there are 4
fingers and 5 toes, both ending in viscous pel-

lets, the former distinct, but the latter webbed.
It is about 2 inches long, and is found abun-
dantly as far west as the Mississippi, on decaying
trees and about old fences of wood or stone,

the color of which it nearly resembles. It is

very noisy in spring and summer toward even-
ing, especially in cloudy weather, and its liquid

and abruptly terminating note must be familiar
to all residents in the country. This species in

the Southern States is replaced by the green tree-

frog, which is bright green above, yellow-
ish white below, with a straw-colored lateral

line extending from the upper jaw over
the shoulder and along the side ; it is shorter and
more slender than the nortliern species, and is

most commonly seen about broad-leaved plants,
especially Indian corn, the color of the leaves
of which it greatly resembles, concealed during
the heat of the day, but coming out morning and
evening and becoming very active and noisy

;

the single note is clear and bell-like. The tree-
frog of Europe (H. arborca) much resembles
this. Several other species occur in the south-
ern and southwestern States. In the genus
.Icris the locomotive disks are less developed
and the limbs more slender than in Hyla, and
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there are teeth on the palate instead of the

vomer. The A. grylhis, or cricket, is about ij^

inches long, with an elongated pointed head, a
triangular dusky spot between the orbits; body
ashy above, with a green and sometimes reddish
dorsal line, and three oblong black spots mar-
gined with white on the sides. It is a lively

species, constantly chirping like a cricket, even
in captivity. In the genus Hylodes the palate

is toothed, and the slender fingers and toes are

free, with small disks. Pickering's tree-frog

(//. pickerhigii) is nearly an inch long, with
short head and yellowish brown body, with
dusky rhomboidal spots and lines, sometimes
like the letter X on the back

;
pale flesh-colored

below, tinged with yellowish on the throat. This
is the true peeping frog, the noise being made by
both sexes ; in summer they cease to be vocal,

retiring from the pools where the eggs were laid

to the woods, where they live on trees, hopping
about on the branches in search of insects, and
occasionally uttering a shrill whistle.

Many strange variations in breeding-habits

and rearing of young characterize the tree-frogs

of tropical America, which exist in a great num-
ber of genera and species. A famous South
American species is the ferreiro (H. faber),

which makes small pens or nurseries under water
in which its eggs are left to hatch, and where
the tadpoles are confined, protected from many
dangers. Another species (H. gocldii) carries

its few large eggs on its back imtil they hatch,

and the young remain some time afterward.

The genus Notoircina develops pouches in the
skin of the back of the female in which the
eggs and young are safely transported. Ex-
tensive information and guidance to further facts

may be found in the 'Cambridge Natural His-
tory,' Vol. VIII. (London 1901).

Tree-kangaroo. See Dendrolagus; Kan-
GAROO.

Tree-porcupine, or Couiy, a South Ameri-
can arboreal porcupine (q.v.) of the genus
Cercolabcs (or Sphingurus) , characterized
prominently by the long, naked prehensile tail.

Tliere are several species, all small and short-

spined.

Tree-rat, a small East Indian rat {Mus ar-

horcus), common in Bengal. It builds a nest
in cocoanut trees, and bamboos, and lives partly

on grain and partly on young cocoanuts.

Tree-shrew, or Banxring, a small squirrel-

like insectivore of India and the Malay Archi-
pelago, the several species of which constitute

the family Tupaiidcc. The fur is soft and glisten-

ing, and a long, bushy tail is generally present.

They are restlessly active during the day, search-
ing for insects and fruits, both on the ground
and in trees. Two of the largest species are
the tana (T. tana), with a feathery tail, in one
variety of a bright, golden color; and the fer-

ruginous banxring (7". ferniginea), widely dis-

tributed in the Malayan region. The soles of
the feet in the latter are plaited like those of
geckos, and give the animals a sure grip of a
branch. Consult Blanford, 'Mammals of India'
(London 1888).

Tree-sparrow. See Sparrow.

Tree-toad. See Tree-frog.

Tree Worship. The worship of a tree as
in itself divine does not appear to have pre-
vailed in any age of the world. In the mythol-

ogy of ancient Greece and Rome, trees were
regarded as the abodes of sylvan deities, super-
natural beings inferior to the gods of Olympus.
Even where this view was not taken, and the
tree was not venerated as the dwelling-place of
divinity, trees were associated with the worship
of the gods, and a certain degree of sanctity
attached to them. This association was so
strong and to the popular view so indissoluble,
that to destroy a grove in which a god was wor-
shipped was to put an end to the worship at that
particular spot. Bible statements (i Kings xv.
13, 14, and other places) show that the removal
of an idol, while the grove remained, was not
sufficient to put a stop to idolatry. The sacred
groves were also an essential feature of Druidical
worship. It should be remembered that, while
the philosophers and other learned men of an-
cient Greece and Rome looked upon the current
mythology with incredulity, if not contempt, the
great mass of the people, and in particular the
peasantry, were deeply devoted to it, and to
them the sacred groves, the dryads, fauns and
satyrs, were very real.

Tree worship, or anything resembling it, has
no place in any branch of Christianity, and
among Christians the attachment to trees, or any
particular tree, is entirely a matter of natural
sentiment. There is nothing of the kind in
Mohammedanism, and the sacred literature of
Buddhism attaches no sanctity to trees. Never-
theless, before the destruction, in October 1887,
of the Bo tree, grown from a branch of the tree
sent by Asoka, king of Maghada, and famous
as a devotee of Buddhism, to Ceylon, in the
3d century B.C., thousands of pilgrims visited
the tree annually and offered up prayers before
it. This cannot be called tree-worship in the
ancient meaning of the term. It is also true,
nevertheless, that the early Buddhists regarded
certain trees as sacred, and much time elapsed
before members of that faith got rid of their
old superstitions in this respect. Those super-
stitions still prevail among the more barbarous
races, and some of the Greek Christians in re-

mote districts are said to mingle pagan worship
of tree-gods with their nominally Christian prac-
tices.

Trefoil, any of several plants having trifo-

liate leaves, as clover, etc., especially bird's-foot

(q.v.), a legume of the genus Lotus (q.v.).

Trefoil, in heraldry, a bearing or charge
representing the clover-leaf, always accompanied
with its slip or stalk. It signifies fidelity.

Tregelles, tre-gel'es, Samuel Prideaux,
English biblical scholar : b. Falmouth 30 Jan.
1813; d. Plymouth 24 .'Kpril 1875. Early in life

he worked in the iron foundries at Glamorgan,
and 5jy himself studied the classical and Oriental
lanf^iages. In 1837 he settled in London, where
he superintended the publication of the 'Eng-
lishman's Greek Concordance to the New Testa-
ment' (1839) and the 'Hebrew and Chaldee
Concordance to the Old Testament* (1843). In
1838 he began the critical study of the New
Testament, and formed the design of a new
Greek text derived from a comparative study
of ancient manuscripts. With this end in view
he made several visits to the Continent, spend-
ing five months in Rome, where he discovered
some important readings in his examination of

Codex B in the Vatican, which manuscript, how-
ever, he was not allowed to copy. He published
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his 'Account of the Printed Text of the Greek
New Testanitnt' in 1854, and in 1857 began the

pubhcation of the first part of the Greek Testa-

ment, comprising Mattliew and Mark. The re-

mainder of the gospels and the epistles were
published from time to time until 1870. The
"Revelation' was edited from his notes by S. J.

Bloxidge and B. W. Newton in 1872, and in

1879 Dr. Hart published his materials for the
prolegomena in an appendix to the Greek Testa-
ment. Others of his works are: 'Defense of the

Authenticity of the Book of Daniel' (1852);
'Collation of the Texts of Griesbach, Scholz,

Lachmann, and Tischendorf, with that in com-
mon Use' (1854) ; and the 'Codex Lacynthius,

Fragments of Saint Luke' (1861).

Tremain, Henry Edwin, American soldier:

b. New York 14 Nov. 1841. He was graduated
from the College of the City of New York in

1S60, served in the Union army, 1861-6, rising

from the grade of private to brigadier-general

of volunteers, and for conduct at the battle of
Resaca, Ga., 15 ]\Iay 1864, he was awarded a
Congressional medal of honor. After the war
he pursued the study of law and was graduated
from the Columbia Law School in 1867. He
was L'nited States attorney of New York in

1873-7, and has since engaged in law practice.

He is active in political matters, prominent in

various military organizations of the veterans
of the Civil War, and has published 'Sailor's

Creek to Appomattox Court House, or the Last
Hours of Sheridan's Cavalry' (1885).

Tremato'da, the flukes, a class of Platy-
helminthes consistently parasitic ; and yet in the
simple body, the constant presence of an ali-

mentary canal, and in some cases even of special

sense-organs, they are much nearer the free-liv-

ing Turbellaria than are the Ccsioda, which are
also of parasitic habit. The Trematoda include
ectoparasitic forms that are less highly modified
to a parasitic existence than the endoparasitic
species of the group, and thus suggest the con-
nection between the free-living and the parasitic

modes of life.

In form the Trematoda are usually flat and
leaf-like, with the mouth at the anterior tip and
the excretory pore at the posterior end. An
oral sucker or suckers near the mouth, and
others, ventral, posterior or marginal, together
rarely with chitinous hooks, form the organs of
attachment. The general histology is similar to
that of tapeworms (q.v. ), with which the organ-
ology is also in general agreement, and only the
presence of an alimentary system forms an ulti-

mate distinction. In form this canal may be
simple (rhabdocoel) or three-parted like a tuning
fork (triclad). In ectoparasites, and in a few of
the larger endoparasites, the canal possesses
lateral diverticula which give the system a
dendritic aspect. The other systems manifest
evident likeness to those in the cestodes. The
development of endoparasitic trematodes is com-
plicated by alternation of generations coupled
\yith change of hosts. In the common sheep
liyer-flvike, for example, the embryo (mira-
cidium) escapes from the egg shell into water,
seeks out a snail and in its tissue metamorphoses
into a sac (sporocyst) in which is developed a
new generation (redia). In a redia originates a
similar generation or one of modified character,
the cercari?e, which desert the snail and encyst
on blades of grass. These are young distomes.

and on reaching the stomach of a sheep are set

free, wander into tlie liver and grow into adult
flukes. Great differences in detail obtain be-
tween different species. The sheep liver-fluke
(Fasciola. or Distoma, hcpalica) is of great eco-
nomic importance, entailing large annual losses

to sheep raisers in England, Australia and the
Gulf States, and producing occasional epidemics
of great magnitude, with the loss in one extreme
instance of $20,000,000 in a single year. Thirteen
species of flukes have been reported as human
parasites. The most important are the Asiatic

lung-fluke (Paragoiiimiis u'Cstcnnaiiii) and the

human blood-fluke (Scliistosonia hamatob'um).
The former is very abundant in the East (Japan,
China, Formosa) where it produces a disease
superficially much like tuberculosis. It has been
reported from a number of localities in the
United States. The blood-fluke is peculiar in

being of separate sexes instead of hermaphroditic
as are almost all other trematodes. It occurs
commonly in various parts of Africa and small
centres are known elsewhere, though it has not
gained a footing as yet in the United States.

The primary effects of its parasitism are seen in

the circulatory and renal systems and are often

severe or even fatal. The disease produced is

known as Egyptian hematuria.

Tremblores, a name applied to slight

earthquakes, consisting of a series of rapidly

recurring vibratory movements, not sufficiently

powerful to create damage.

Trem'olant, an organ stop which causes
the air as it proceeds to the pipes or reeds to

pass through a valve having a movable top, to

which a spring and weight are attached. The
up-and-down movement of the top of the valve
gives a vibratory movement to the air, which sim-
ilarly affects the sound produced.

Trem'olite, a white or gray variety of
amphibole. It occurs abundantly either in dis-

tinct crystals or in columnar or fibrous masses.
It is essentially a calcium and magnesium meta-
silicate, being distinguished from the other varie-

ties of the mineral by its pale color due to the

absence of iron.

Trem'ulant, the name given to a draw-stop
in a pipe organ, which regulates a mechanical
device consisting of a thin metallic plate so ar-

ranged as to modify the admission of wind into

the pipes, and by its vibrations produce a sweetly
tremulous or waving effect, presumably imitative

of the I'o.r humaiia, or human voice. Young
organists usually have to be warned against

the overuse of this device.

Trench, Richard Chenevix, Irish prelate,

archbishop of Dublin: b. Dublin g Sept. 1807: d.

London 28 March 1886. He was educated at

Harrow and Trinity College, Cambridge, where
he was graduated in 1829. His college friends

included Tennyson, Hallam, Maurice, Sterling,

and Kcmble. Ordained in 1832, he became
curate at Hadleigh, in Suffolk, in the following
year. He took priest's orders in 1835, and held

the perpetual curacy of Curdridge, Hampshire,
during 1835-41. After a few years as curate at

Alverstoke, in Hants, he obtained the rectory

of Itchenstoke, in the same county, in 1844. He
became examining chaplain to Bishop Wilber-
force of Oxford in 1845. and professor of divin-

ity in King's College, London, the next year.

The latter post was held by him till 1858, and
during 1856-63 he was dean of Westminster. He
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was consecrated archbishop of Dublin on the first

day of 1864. He resisted the disestablishment

proposals of Gladstone, but accepted the new
conditions loyally. He resigned the see in 1884.

He was buried in Westminster Abbey. Trench
was known as a poet by many sonnets, lyrics, and
other verses published in the following, among
other volumes: 'The Story of Justin Martyr,

and other Poems' (1835) ; 'Poems from Eastern

Sources' (1842); <Genoveva' (184;;); 'Alma,

and other Poems' (1853). His contributions

to philological subjects include: 'The Study of

Words' (1851) ; 'On the Lessons in Proverbs'

(1888); 'English, Past and Present' (1855);
and 'A Select Glossary of English Words'
(1859). His Biblical and theological works
comprise, among others, 'Notes on the Parables

of our Lord' (1841) ; 'Exposition of the Ser-

mon on the Mount' (1844) ; 'Christ the Desire

of all Nations' (1846); 'Notes on the Miracles

of our Lord' (1846); 'Synonyms of the New
Testament' (1834); 'Studies in the Gospels'

(1867) ; 'Brief Thoughts and Meditations'

(1884) ; and many volumes of sermons. He was
a member of the committee for revising the New
Testament. Among his other publications are:

'Sacred Latin Poetry' (1849) ; 'The Remains of

the late Mrs. Richard Trench' (1862); 'Gus-

tavus Adolphus' (1863) ; 'A Household Book of

English Poetry' (1868); 'Plutarch: his Life,

his Lives, and his Morals' (1873) ; and 'Lectures

on Mediaeval Church History' (1877). Consult:

'Letters and Memorials of Richard Chenevix
Trench' (1888).

Trench, Military. See Fortification.

Trenchard, tren'chard, Stephen Decatur,
American naval officer : b. Brooklyn, N. Y., 10

July 1818; d. New York 15 Nov. 1883. He was
appointed midshipman in the navy in 1834, served

in the Seminole War, was on the coast survey

in 1845-6, and in 1847 was promoted lieutenant.

He was engaged on board the Saratoga in the

war with Mexico, was attached to the coast sur-

vey in 1853-7 a'l'l in 1857-60 served on the Pow-
hatan on her diplomatic cruise to China and
Japan. He was promoted commander in 1862,

participated in both attacks on Fort Fisher, and
in 1866 received rank as captain. In 1871 he \yas

promoted commodore, served on the examining
board in 1871-2, and as lighthouse inspector on
headquarters duty in 1873-5. He was advanced
to the rank of rear-admiral in 1875 and in 1876-8

was in command of the North Atlantic squadron.

He was retired in 1880.

Trenck, trenk, B.\ron Friedrich von der,

German adventurer: b. Konigsbcrg 16 Feb. 1726;
d. Paris 2$ July 1794. His life was a succession

of adventures scarcely less marvelous than the

romantic and highly colored account he gives

of them. He entered the Prussian service in

1740 and stood high in Frederick the Great's

favor, until, supposedly through his love affair

with the king's sister, he incurred the royal dis-

pleasure, which caused his first imprisonment,
the beginning of no end of misfortunes: loss

of property, numerous imprisonments and at-

tempts at escape, dangerous wounds, and perils

of all kinds. These are all most graphically de-
scribed in his 'Sclbstbiographie' (1787), in a

manner that reminds one of Munchausen's mar-
velous talcs. The anecdotes interspersed give,

whether true or false, a vivid picture of the

turbulent condition of court life at the time

of Frederick the Great and Maria Theresa, under
whom Baron Trenck later served. His restless

adventurous temperament led him to Paris, when
the Revolution was in full swing; he was there

accused of being a secret emissary of foreign
powers, and was beheaded by Robespierre's order.

Consult Wahrmann, 'Friedrich Freiherr von der
Trencks Leben, Kerker und Tod' (1837).

His cousin, B.\ron Franz von Trenck, an
equal hero and swashbuckler, has also written an
autobiography (1748), which, however, has not
attained the celebrity of the other's wonderful
mixture of fact and imagination.

Trendelenburg, tren'de-len-boorg, Fried-
rich Adolf, German philosopher: b. Eutin,
Germany, 30 Nov. 1802; d. Berlin 24 Jan.
1872. He studied in Kiel, where he came under
the influence of John Erich von Berger, and
acquired his early philosophical training at Ber-
lin, and was appointed professor in the university

of that city. Plis writings embrace the whole
field of philosophy, ontological, ethical and
esthetical. He set forth the ethical aspect of his

philosophy in the treatise 'The Ethical Idea of
Right and Law,' and the xsthetic aspect in

'Niobe' (1846); and 'The Cathedral of
Cologne' (1853). He wrote also 'Natural Jus-
tice on the Ground of Ethics' (2d ed. i860). His
principal claim to distinction as a thinker rests

on his acute criticism of the systems of Kant
and Hegel.

Tren'holm, George A., American mer-
chant: b. South Carolina 1806; d. Charleston,
S. C, 10 Dec. 1876. He was one of the largest

dealers in cotton in the South before the Civil

War and during the war was engaged in blcck-
ade-running, endeavoring to obtain supplies for

the Confederates from Nassau. He was ap-
pointed secretary of the Confederate treasury in

1864, but was taken prisoner later in that year
and held until 1865 when he was pardoned by
President Johnson.

Trent, William Peterfield, American man
of letters : b. Richmond, Va.. 10 Nov. 1862.

After study at the University of Virginia and at

Johns Hopkins University, he was professor of
English in the University of the South
(1888-1900), and dean of its academic depart-
ment (1894-1900). From 1892 to 1900 he was
editor of the 'Sewanee Review.' He has made
a special study of Southern men and times, and
has published: 'Life of William Gilmore Simms'
(1892'); 'English Culture in Virginia' (1889);
'Southern Statesmen of the Old Regime'
(1897) ; and a sketch of R. E. Lee (1899). His
other works include 'John Milton' (1899) ; 'The
Authority of Criticism' (1899) ; 'War and Civil-

ization' (1901) ; 'The Progress of the United
States in the Century' (1901) ; 'A History of
American Literature 1607-1865' (1903'). He
has also edited: 'Select Poems of Milton'

(189s); 'Essavs of Macaulav' (1897): 'Poems
and tales of Edgar Allan Poe' (1898); 'Bal-

zac's Comedie Humaine' (1900) ; and (with
B. W. Wells) 'Colonial Prose and Poetry'

(1901).

Trent (German, Trient, tre-ent'), Austria,

a town in the southwestern part of Tyrol, sit-

uated on the river Adige or Etsch, 19 miles

northeast of the Lago di Garda. It lies in a fer-

tile valley, and has a very picturesque appearance,
dominated by the ruins of a large castle. Among
its numerous churches the most noteworthy are
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the cathedral, built in the 13th and 14th centuries

in the Byzantine style, and entirely of marble

;

and the church of Santa Maria Maggiore, in

which the meetings of the celebrated Council

were held. The principal manufactures are silk,

wine, brandies, and sausages. See Trent, Coun-
cil OF. Pop. (1900) 24,868.

Trent, Canada, a river discharging iiito

Lake Ontario through the Bay of Quinte. The
greater part of its course of 150 miles consists

of a scries of large, irregular and elongated

lakes, parts of which are navigable. The stream

itself furnishes water power, and large quanti-

ties of lumber are lloated down on it. It passes

the towns of Peterborough and Trenton.

Trent, England, a river rising in Stafford-

shire, and flowing in a general northeast direc-

tion through Derby, Nottingham, and Lincoln

counties, emptying into the H umber estuary near

its head. It is 145 miles long, and navigable 25
miles, to Gainsborough, for vessels of 200 tons.

It is connected by numerous canals with mid-

land manufacturing cities.

Trent Affair, The, in American history,

during the Civil War, in October 1861, Captain

Charles Wilkes, U. S. N., intercepted at sea the

British mail steamer Trent, bound from Havana
to Saint Thomas, and took off two Confederate
commissioners, accredited to France, Messrs.

Mason and Slidell, who were among her pas-

sengers. They were taken to Boston, and im-

prisoned in Fort Warren, but were released on
I Jan. 1862, on the demand of the British gov-
ernment, and permitted to proceed to Europe.

Secretary Seward accepted England's demandas
an adoption of the American doctrine which
denied the right of search.

Trent, Council of, a celebrated oecumeni-

cal council of the Roman Catholic Church. It

met during the pontificate of Paul III. at Trent,

in the Tyrol, in 1545. and comprised 4 leg'ates,

n cardinals, 25 archbishops, 39 procurators of

absent bishops, and 7 generals of religious

orders. The wars in Germany caused its trans-

ference to Bologna in 1546, and its sittings were
for a time suspended. Pope Julius III. having
reassembled it at Trent in 1551 it dispersed the

year following on the approach of the Lutherans
under Maurice of Sa.xony. After eight years of

interruption it was again called together by
Pius IV., continued its session until 1563, and
then adjourned without finishing its labors. It

defined many doctrines of the Roman Catholic

Church. Its decrees are embodied in what is

known as the Creed of Pius IV. The council

also published many reformatory decrees, insti-

tuting seminaries and causing a catechism to be

drawn up. All the decrees of the council as to

dogma were unanimously accepted by the Catho-

lic states, but those relating to discipline were
partially rejected, especially in France, as con-

trary to the usages and infringing on the liber-

ties of the Galilean Church. The council issued

its canons and decrees in Latin, and they have
been often translated. The history of the coun-

cil has been written by Sarpi and Pallavicino.

See Catholic Church.

Tren'ton, Canada, a town and port of

entry in Hastings County, situated on both sides

of the Trent River at its mouth in the Bay of

Quinte, go miles northeast of Toronto, and at

the junction of the Grand Trunk and Central

Ontario Railways. It has large manufacturing
industries, and an extensive export trade in

timber. Pop. (1901) 4,217.

Trenton, Mo., city, county-seat of Grundy
County ; on one of the forks of the Grand River,

and on the Chicago, R. I. & P., and the Quincy,

O. & K. C. R.R.'s ; about 100 miles northeast of

Kansas City and 80 miles northeast of

Saint Joseph. It was established in 1841, in 1857

was incorporated as a town, and in 1893 was
chartered as a city. Its limits were extended

when it became a city. It is in an agricultural

and stock-raising region, and nearby is a large

coal field. The chief manufacturing establish-

ments are flour mills, butter and cheese factories,

cigar factories, and machine shops. In 1900

(government census) there were in Trenton 86

manufactories. The shipments are chiefly farm

and dairy products, live-stock, and coal. The
educational institutions are Avalon College

(U. B.). founded in 1881, a public school, the

Jewett Norris library, which has an endowment
of $15,000. The Ruskin College (q.v.), founded

in 1900, has been removed to Chicago. The two
banks, national and state, have a combined cap-

ital of $150,000. Pop. (1890) 5,039; (1900)

5,396.

Trenton, N. J., city, capital of the State,

county-seat of Mercer County; on the Dela-

ware River, and on the Delaware & Raritan

Canal, on the Philadelphia & Reading and the

Pennsylvania R.R.'s ; about 50 miles south-

west of Newark and 30 miles northeast of

Philadelphia. It is in lat. 40° 14' N., Ion.

74° 46' 30" W.
. , .

,

Manufacturing.— Among the large industrial

establishments there are about 40 engaged
in the manufacture of pottery products, in-

cluding vitrified china, Belleek china, semi-

porcelain, common china, and white granite;

also sanitary earthenware, electrical special-

ties, porcelain bath tubs, vitrified and decora-

tive tiles, terra cotta, drain-pipe, and brick.

Nearly all the clay and all of the coal used
in the pottery industry is brought to Trenton.
The value of the products amounts to about

$12,000,000 per annum. Trenton's iron indus-

tries (the great works of the John A. Roeb-
ling's Sons Company, manufacturing metal
wire rope, fire-proof wire, lath, cables, etc.,

are here) and machine shops produce
$10,000,000 per annum. There are 10 rubber
works, making a great variety of products,

and having sales approximating $4,000,000

each year. Other conspicuous manufactures
are crackers, school and church furniture

works, watches, oil cloth, carriages, and
wagons. There are also anvil works, flint

and spar mills, lumber yards, and fertilizer

works. There are about 70 different indus-

tries, comprising over 225 concerns, repre-

senting approximately $25,000,000 capital.

There are a total of 3,000 business places

in the city.

Public Buildings.— The principal public

buildings are the State capitol, the United
States government building, municipal and
county buildings, opera house. State prison.

State arsenal, and tlie Y. M. C. A. building.

The city has a large number of fine church
and school buildings and business houses.

Churches and Charities.— The churches and
missions in the city number about 50. There
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are about iS.ooo Roman Catholics, S.ooo
Methodists, 3,500 Presbyterians, 4,000 Bap-
tists and 2.000 Episcopalians. The members
of the Society of Friends, Orthodox and
Hicksite, once a power in the commimity,
have dwindled to less than lOO. There is

a State asylum for the insane, three large
hospitals, a Children's Home, the Widows
and Single Women's Home, and a number of
smaller benevolent and charitable institu-

tions.

Education.— Trenton lias a number of noted
educational institutions, among which are the
State Normal and Model schools, the State
School for Deaf Mutes, an Industrial School
for Girls, a large high school, about 30 pub-
lic elementary and primary schools, a school

of industrial arts, one Roman Catholic col-

lege, eight parish schools, one academy, busi-

ness colleges, and several private schools.

Educational classes are conducted under the
auspices of the Young Men's Christian Asso-
ciation. There is a free public library, a
beautiful white marble building, containing
about 30,000 volumes; the State library, and
several school libraries.

Banks and Finances.— There are eight banks;
the combined capital of the three national
banks is $1,250,000; the deposits of all except
two private banks are $16,622,740. The real

and personal property of Trenton is approxi-
mately $35,000,000. The cost of city main-
tenance each year is about $750,000. The
chief items of expenditure are, for schools,
$go,ooo; for police department, $8g,ooo;
for fire department, $61,000; for lighting,

$59,500.
Government.—'The administration of the city

affairs is vested in the mayor, common coun-
cil, and various boards. The police and fire

departments are removed, by law, from
political control, and are effectively adminis-
tered. The water supply of the city was
municipalized in 1859, and is conducted with
satisfaction to the inhabitants of Trenton.
The consumption of water averages about
80 gallons per capita. The board of health
has taken an advanced position upon all ques-
tions of public sanitation, while the parks of
the city, the main breathing ground being
named Cadwalader, occupy about 150 acres.
An effective system of sewer-drains and
paved streets is being extended to all parts
of the city, while macadamized roads lead to
all nearby rural communities. A bronze
statue of Washington, on a granite shaft,
marks the place where Washington placed
the cannon at the battle of 'Trenton. A
monument to Gen. George B. McClellan is in
Riverview Cemetery.

History.— The site of the southeastern por-
tion of Trenton was occupied, as claimed by
an influential body of scientists, as the home
of man in the Ice Age. (See New Jersey.)
Near the banks of the Delaware River, during
the period of recorded history, was a vil-

lage of the Unami sub-tribe of the Lenni
Lenape (Delaware) Indians. The name of
the principal creek, Assanpink, running
through the city, is a corrupted form of
an Indian name meaning "place of stone
implements." Many such objects are found
in and near the city. The location was
known to the Dutch and Swedish peltry

traders, who before 1664 came to Trenton
to exchange commodities with the Indians.

The advent of the members of the Society
of Friends at Burlington (1677) led to the
development of the nearby territory. These
settlers had abandoned the idea of earlier

adventurers that precious metals were to be
found along the Delaware, that the river was
a northwest passage to China, and indus-
triously began the work of colonization,
based upon cultivation of land, and the stimu-
lation of river commerce. As early as 1679,
certain Englishmen petitioned for lands at
"Ye ffalles of ye De La War," by which name
the jagged rocks and accompanying rapids
were known to the white men. Shortly after-

ward an unsuccessful settlement was at-

tempted, the actual foundations of the city

being laid, when by 1685, Mahlon Stacy built

his mill near the junction of the Assanpink
Creek and the Delaware River. The history
of Trenton during colonial times was un-
eventful. Certain characteristics are notable.
About 1720 the community became known as
Trent's town, or Trenton, in honor of a
local wealthy Scotch plantation owner, Wil-
liam Trent, Chief Justice of His Majesty's
Supreme Court of Judicature for the Colony
of New Jersey. The village was the point
of contact between the East Jersey (Calvin-
istic) and West Jersey (Quaker) influences,

so conspicuous in the early history of New
Jersey, and which have left permanent im-
press. Located at the head of tide water,
and upon one of the great highways between
Philadelphia and New York, the community
was closely in touch with both cities. As
the shiretown of Hunterdon County, erected
in 1714-15 from Burlington County, Trenton
drew to itself much of the trade of the LTpper
Delaware as far as "The Forks," now Easton.
This trade was conducted by means of canoes
and "Durham boats," the latter large scows,
drawing little water, built to convey grain
and iron ore from the upper river to Phila-
delphia. In 1745, Trenton became a borough,
under royal grant, her charter being sur-
rendered in 1750. Thereafter, the village re-
mained a part of a township of the same
name until the opening of the Constitutional
period. In 1758 and 1759 "barracks," stand-
ing in part and patriotically preserved, were
erected for the housing of the Crown's regu-
lar and provincial troops — a step made
necessary by reason of Indian outbreaks in
the upper Delaware, during the French and
Indian War.

The outbreak of the Revolution found
sentiment in Trenton divided. Broadly, the
Presbyterians were favorable to war, the So-
ciety of Friends were non-combatant, while
the members of the Church of England
leaned toward support of ro3'al government.
A "committee," in the village of about 600
inhabitants, was active in establishing com-
munication between the Whigs of New York
and Philadelphia, and as early as 23 May
1775 a Provincial Congress of New Jersey
met in Trenton, a principal motive for assem-
bling being the providing for militia regula-
tion in the colony. It was near Trenton that
Gen. Washington, en route to take command
of the army, upon 23 June 1775, first heard
the news of the battle of Bunker Hill.
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Thence, until Trenton became famous as the

spot where was fought one of the great, if

not the greatest battle of the RevoUuion, the

village life was without particular incident.

It was upon 8 Dec. 1776, after his

memorable "retreat through the Jerseys,*

that Gen. Washington succeeded in convey-
ing his little army across the Delaware at

Trenton, and occupied a ferry-town, later

known as Morrisville, named in honor of

Robert Morris, the financier of the Ameri-
can Revolution. During the flight of Wash-
ington from Fort Lee to Morrisville, it was
that Thomas Paine wrote the memorable
words, "These are the times tliat try men's
souls," words that later brought tlie then un-
expected response from Lord Germain, colo-

nial secretary of state, "All our hopes were
blasted by that unhappy affair at Trenton."
The fate of a nation hung in the balance.
The Anglo-Hessian troops were in control of
New York and quartered at Amboy and
New Brunswick, and were raiding for sup-
plies throughout East Jersey. Rail, the Hes-
sian commander, occupied Trenton, with out-
posts stretched for 20 miles north and south
of the city. Philadelphia was threatened, and
the Whigs in that city were almost panic-
stricken. Washington wrote, "No man, I be-
lieve, ever had a greater choice of difficulties

and less means to extricate himself from
them.* Congress, charging Washington with
dictatorial powers, fled from Philadelphia to
Baltimore, while Eastern Pennsylvania and
much of New Jersey were overrun with Tory
sympathizers and a riff-raff ready to follow
the flag that was in the ascendency. Dis-
appointed in not meeting Gen. Lee, and
chagrined at his capture, Washington dis-

posed his force of 10,000 men along the west
bank of the Delaware. Four brigades, under
Gens. Stirling, Alercer, Stephen, and DeFen-
noy held the river fords from New Hope to
Vardley; Gen. Ewing occupied Morrisville,
opposite Trenton, and Col. Cadwalader held
Bristol, 10 miles below. Taking advantage
of the fact that the Hessians would celebrate
Christmas with feasting and drinking, Wash-
ington prepared to rid West Jersey and
Philadelphia of all danger from Anglo-Hes-
sian occupancy. Cadwalader was to cross
at Bristol and drive the king's troops from
Burlington County, Ewing was to take posi-
tion south of Trenton, holding Rail's men in

check, while Washington was to cross the
river nine miles above Trenton, and by a sud-
den descent capture or destroy the Hessian
garrison in the village. Only one part of the
plan was made effective. With 2,400 men
and 18 pieces of artillery, Washington crossed
the river, in a northeast storm, upon the early
morning of December 26. Advancing quietly
along the road from a point now known as
Washington's Crossing, then called McCon-
key's Ferry, Gen. Washington led his men
through sleet and snow and over frozen
ground to a point where the highway forked.
The army separated about four miles from
the village, one division being commanded
by Washington, the other by Gen. Sullivan.
Both divisions reached Trenton shortly after
sunrise. Immediately confusion seized the
Rail, Von Lossburg, and Von Knyphausen
regiments there quartered. Their pickets

were driven back, and the battery of Capt.
Alexander Hamilton, stationed near the pres-

ent Battle Monument, swept one of the three
principal streets of the town. Rail was
wounded unto death, and finding themselves
caught in a cul-de-sac, the regimental com-
manders surrendered at various points in the
village. No American oflicer or enlisted man
was killed, and only four were wounded.
The Anglo-Hessian loss was about 20 killed

and 75 wounded. Nine hundred and eighteen
men were captured by Washington, who, dur-
ing the same day recrossed the river, with
1,000 of his own men reported unfit for duty.

While the battle of Trenton was being
fought, neither Ewing at Morrisville nor
Cadwalader at Bristol was able to co-operate
with Washington, owing to the river being
filled with ice floes.

Two causes may be said to have operated
to secure the defeat of Col. Rail. One was
the ill-feeling undoubtedly existing between
tlie Hessians and the English, and the conse-
quent lack of discipline. Rail, who had early
been warned of Washington's preparations,
was drunk upon the night previous to the
battle and neglected all customary prepara-
tions to meet a foe for whom he had con-
tempt. Washington immediately took ad-
vantage of the electrical effect that the battle

produced. He recrossed the river from
Pennsylvania and upon 2 Jan. 1777 occupied
Trenton, with strong outposts established
nearby at the villages of Bordentowm and
Crosswicks. The British generals, Corn-
wallis and Grant, with 8,000 .\nglo-Hessian
troops, advanced toward Trenton from New
Brunswick, 30 miles distant; fighting their
way inch by inch. Through the centre of
Trenton passes the Assanpink Creek, then
well wooded and surrounded by marshy
soil. Washington crossed to the south side

of the stream, occupied rising ground, leaving
the main part of Trenton to the king's troops.
Determining to capture the British stores at

New Brunswick, strike a blow at Col. Charles
Mawhood's regiments at Princeton, and in a

month regain partial control of "the Jerseys,"
over which he had been pursued, Washington
escaped from Trenton at midnight 3 January.
Leaving his camp fires brightly burning, he
marched to the eastward of Trenton and early

in the morning fell upon Mawhood at Princeton,

defeated him, and made away for winter
quarters at Morristown. At the battle of
Princeton, Gen. Hugh Mercer, for whom
Mercer County is named, was brutally
stabbed and soon died. During the remain-
der of the Revolution Trenton was an im-
portant centre. To the village were brought
spoils captured by the Whigs, and during the
British retreat from Philadelphia to Mon-
mouth an attempt was made to divert a body
of .A.nglo-Hessian troops for the purpose of
raiding the town. Here met the Committee
of Congress that attempted to dispose of the
question of the Pennsylvania-Connecticut
land grants, which at the close of the Revolu-
tion so seriously affected the rights of the
settlers in the Wyoming Vallej-. In 1782,

153 inhabitants of Trenton formed an associ-
ation to prevent the importation of British
goods, and bring all sellers and purchasers to
a realization of the dominant Whig spirit.
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This action was taken to meet a trade^policy

begun by British merchants, when it was

found that for the purpose of conquering the

United States the War was a failure.
^
In

June 1783 the Congress of the Confederation,

torn by internal dissensions and State preju-

dices, a wandering body, abused, threatened,

and insulted, undertook the establishment of

a Federal capital, requesting various States

to yield to the United States jurisdic-

tion over any district to the extent of 20

miles square and to grant ^30,000 m specie

for purchase of lands and erection of fed-

eral buildings. Trenton being suggested as

a suitable location, a contest between the

South and New England was precipitated.

A compromise was effected to the end that

Congress should meet alternately in Trenton

and Annapolis, a plan described by Francis

Hopkinson as a new mechanism in govern-

ment, of a pendulum-like character. Con-

gress met in Annapolis, and a patriotic Tren-

tonian who died in December 1783, made a

bequest of £100 to Congress if that body
would settle itself at Lamberton, now the

southern part of the city. On I Nov. 1784

Congress met in Trenton, and an ordinance

was passed to lay out a Federal city upon
either bank of the river and to provide suit-

able buildings at a cost of not over $100,000.

Congress adjourned to New York, where it

met u Jan. 1785. Ultimately in the autumn
of 178s the South defeated the appropriation

measure, and thus died the plan to make
Trenton the capital of the United States.

Before the close of the l8th century, Tren-
ton accorded a reception to President Wash-
ington upon 21 April 1789, while he was on
his way to New York to attend his, the first,

inauguration. A triumphal arch was erected

over the Assanpink bridge, while maids and
matrons strewed his way with flowers. The
Federal government was conducted at Tren-
ton during a smallpox epidemic in Philadel-

phia immediately before the removal of

the public offices to Washington. Upon 25

Nov. 1790, Trenton, after a long contest be-

tween East and West Jersey, was chosen, as

a compromise, to be the capital of the State,

and two years later received a charter as a

city, with only minor officers authorized to be

selected by a limited electorate. This class

legislation, characteristic of the conservative

spirit of early State legislation, lasted until

the adoption of a State Constitution in 1844.

The year 1804 was notable in the history

of Trenton for the opening of a bridge across

the Delaware River, making an all land stage

route from Jersey City to Philadelphia, and
the chartering of the Trenton Banking Com-
pany, which, with a bank at Newark, organ-
ized the same year, werethe first in the State.

By 1830 Trenton contained about 5,000 in-

habitants. With agitation concerning the
development of water power, the improve-
ment of highways, the construction of the

Delaware and Raritan Canal, and the build-

ing of lines of railway to unite New York
and Philadelphia, the city entered upon an
industrial life. Within 10 years, Trenton had
direct communication by land and water with
all of the growing cities of the Atlantic sea-
board, and her manufactures commanded na-
tional attention. Before i860, her potteries

and her metal industries had become well

established, although both traced their origin,

by sporadic development, to Revolutionary
times. Later came the third of Trenton's
great industries, that of the rubber goods
manufacture. The later history of Trenton
is largely the record of commercial develop-
ment, and of steady growth.

Prospective Groivtii.— Owing to advan-
tageous location upon the lines of great rail-

way systems, its position at the head of tidal

navigation, and the slight resistance offered

by geological conditions, Trenton is destined
to advance rapidly as an industrial centre.

The growth of the city is purely normal, the

city itself meeting all reasonable demands
made by the congesting tendencies of popula-
tion. An extensive system of trolley lines,

one of which unites Philadelphia and New
York, has given Trenton a distinctive

impulse.
Pop. (1880) 29,910; (1890) 57,458; (1900)

73,3'^7', (1904) est. 80,000. In 1900 the city

contained 16,793 persons of foreign birth.

Fr.\ncis B. Lee,
Editor ^N'ezv Jersey as a Colony and as a State?

Trenton, Tenn., city, county-seat of Gib-
son County; on the Mobile & Ohio railroad;

about 82 miles northeast of Memphis. It is in

a fertile agricultural region in which an excellent

quality of cotton is grown. The chief manufac-
turing establishments are cottonseed-oil mills,

cotton compress, a large cotton mill, box factory,

flour mills, and foundries. The educational in-

stitutions are the Peabody High School. Lane-
view Academy, graded elementary schools, and
a library. The two banks (State) have a com-
bined capital of $85,000. Pop. (1890) 1,693;

(igoo) 2,328.

Trenton Falls, a series of six beautiful
cascades in West Canada Creek, Oneida County,
New York; 15 miles north of Utica. The cas-

cades appear at intervals as the creek passes

through a ravine two miles long. The total

descent, in the two miles, is 312 feet.

Trenton Stage, that interval of geologic
time during which the Trenton strata of New
York and Canada and the equivalent beds of

other regions were laid down. Trenton strata

are typically developed in tlie Mohawk Valley

in New York State, the type locality being Tren-
ton Falls on the South Canada Creek near Utica.

The beds are typically limestones of a dark color

and often argillaceous. They are very fossilif-

erous, among the common species being: Ra-
finesquiva altcniata, Plectambasites scricea, Dal-

manella tcstudinaria, Prasopora tycopordon,

Calymmemrenaria, Trinueleus concentricus,

Araphus gigas, and many others. The formation

is well developed in the valley of Lake Cham-
plain, and in the Upper Saint Lawrence Valley.

In southern and central New York the formation

is buried by several thousand feet of later strata.

Where thus buried it is often a reservoir of gas

or even oil. In the Upper Mississippi region it

is represented by the Galena limestone. On the

Cincinnati anticline it underlies the typical Cin-

cinnati beds. In the Hudson Valley it is in part

represented by shales carrying a graptolite fauna

with Dicellograptus, Cocnograptus. and other

types. In age the formation is Middle Ordo-

vician. See Pal.«ozoic; Ordovician; CmaN-
NATi Anticline, etc.
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Trepang', in zoology, a popular name for

several edible tropical liolothurians (q.v.), espe-

cially H. fdulis of the Oriental seas. It reaches

two feet in length and forms an important article

of food in China, called by the French bechc dc
mer. About 35 varieties are enumerated by
traders, but only five or six have any real com-
mercial value. To prepare them for the market
the viscera are removed, and the animals boiled

for about 20 minutes, then soaked in fresh water,

and afterward smoked and dried. The curing
process occupies about four days, during which
the trepang must be kept very dry, for it readily

absorbs moisture from the atmosphere. The
final product is an uninviting rubber-like sub-
stance, which is used to prepare a thick soup,

much liked in China and the Philippine Islands.

Trepang is largely prepared by the Chinese in

Hawaii and California from local holothurians,

both for local consumption and for export to

China. Consult Simmonds, 'Commercial Prod-
ucts of the Sea,' and similar books.

Trephine, tre-fen' or tre-fin', a surgical in-

strument consisting of a cylindrical or crown
saw about one half to one inch in diameter, with
a cross handle like that of a gimlet, and a centre-

pin which, w^hen the instrument is used, is thrust

forward a little beyond the level of the teeth

of the saw so as to secure accurate implantation
and prevent sliding. It resembles in some re-

spects the trepan, and both are used to remove
a circular disk or button of bone from the skull.

This operation is known as trephining or trepan-

ning, and is resorted to for the purpose of re-

lieving the brain from pressure or irritation. It

has been employed in simple fractures with signs

of compression ; in compound fractures with
depression and apparently no compression ; in

punctured and gunshot fractures, even without
symptoms; in coma, from meningeal abscess,

hemorrhage, and tumors ; and in epilepsy and
insanity, where lesions could be definitely local-

ized.

Tre'r Ceiri, trar cha'rl, the ruins of an
ancient British fortified town situated in the
northwestern part of Wales, six miles south of

Carnarvon. The surrounding fortifications and
substantial stone walls of the Cytian-houses or
huts are still standing. An investigation in 1903
disclosed a number of Celtic bronze and iron

implements and ornaments, specimens of Celtic

pottery, and porcelain beads of Egyptian man-
ufacture, which place the date of the fort at

about the 2d century A.

a

Trescot, tres'kot. William Henry, Ameri-
can diplomat : b. Charleston, S. C, 10 Nov. 1822

;

d. Pendleton, S. C, 4 May 1898. He was grad-
uated from the College of Charleston in 1840,

studied at Harvard, and was admitted to the bar
in 1843. He was secretary to the United .States

legation at London in 1852-3, assistant secretary
of state for South Carolina in 1857-60, resigning
upon the secession of that State. In 1862-6 he
served in the State legislature and after the
close of the war was sent to Washington as the
representative of his State during the Recon-
struction period. He removed to Washington in

1875 and engaged in law practice there. He was
appointed counsel for the United States before
the fishery commission at Halifax, N. S., in 1877,
was one of the commissioners to revise the treaty
with China in 1880, represented the United
Statoe in reference to her rights on the Isthmus

of Panama in 1881, and in 1882 was commis-
sioner with General Grant to conclude a com-
mercial treaty with Mexico. He was subse-
quently engiaged in the practice of law at

Washington. He published: '.A Few Thoughts
on the Foreign Policy of the United States'

(1849) ; <An American View of the Eastern
Question' (1854); 'The Diplomatic History of
the Administrations of Washington and Adams'
(1857): etc.

Tres'pass is a legal term applied generally
to any offense against the person or property
of another, but more especially applied to peace-
able, but unlawful entry upon another's prop-
erty for which there is a remedy by action, for

damages. Any person entering the house or
grounds of another may be expelled by force, if

such is necessary, but trespass is justifiable where
the intrusion is for a lawful purpose— as to pay
or demand money lawfully due, or to serve any
legal process, and forcible entry may be made
to execute a criminal process. One who aids
and abets the perpetration of a trespass is liable

with the one committing same. A trespass is

deemed wilful w-hen the trespasser has received
notice not to intrude, and it is malicious, where
the intrusion is designed for the purpose of in-

jury, or annoyance. One in possession of real

estate can generally maintain an action against

one trespassing against his rights, and such
possession can be either in person or by tenant.
Trespass may be committed on a highway or
road by one who has the use of same against
the owner of property adjoining it. and against
one who may unlawfully obstruct such highway
or road. Any unlawful interference with an-
other's goods or property is trespass, it not
being necessary to take actual possession of the
same ; the taking of one's goods or property by
accident, or error, constitutes trespass, unless in

the event of some justifiable cause. In many
of the jurisdictions there exists by statute, crim-
inal actions for trespass, where the same is

wanton or malicious. A trespasser is responsible
for the natural consequences of his wrongful or
negligent act, but where no special injury is

shown, only nominal damages, as a rule, can be
recovered. Poaching is a non-legal term applied
to trespassing on the property of another for
the purposes of killing and stealing game or
fish.

Trevelyan, tre-vel'yan. Sir Charles Ed-
ward, English statesman: b. Taunton. Somer-
set, 2 April 1807 ; d. London 19 June 1886. He
was educated at the Charterhouse and Hailey-
bury College, and entered the East India Com-
pany's Bengal civil service in 1826. He re-

turned to England in 1838 and in 1840 was
appointed assistant secretary of the treasury. He
was knighted in 1848 for his services during the
Irish famine, and later, with Sir Stafford North-
cote and others, was instrumental in throwing
open the civil service to competition. In 1859
he was appointed governor of Madras, but was
recalled in i860 for having protested against a
new system of taxation imposed in India. He
became finance minister in India in 1862, and
during his administration introduced various
fiscal reforms and also promoted the extension
of public works. He resigned because of failing

health in 1865. and after his return to England
engaged in numerous charitable enterprises. He
was created a baronet in 1874. He wrote: 'Edu-
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cation of the People of Ireland' (1838) ; <The
Purchase System in the British Army* (1867) ;

'Christianity and Hinduism Contrasted* (1882);
etc.

Trevelyan, Sir George Otto, English
biographer, historian, and politician : b. Rothley
Temple, Leicestershire, 20 July 1838. He was
educated at Harrow and Trinity College, Carn-
bridge, was for several years in the Indian Civil

Service, sat in the House of Commons in 1865-8

as the representative of Tynemouth in the Liberal

interest, and in 1868 was returned by the Ha-
wick or Border Burghs. He was appointed a
civil lord of the admiralty in Gladstone's ad-
ministration of 1868, but resigned in 1870 be-

cause he disagreed with his colleagues on the

Elementary Education Bill. He was prominently
identified with the movement for the abolition of

the purchase of army commissions, and he was
a leading advocate of the electoral reforms
effected in 1884-5. I" 1880 he accepted the post

of parliamentary secretary to the admiralty, and
in 1882, after the murder of Lord Frederick
Cavendish and Mr. Burke, he went to Ireland as

chief secretary to the lord-lieutenant. In 1884

he entered the cabinet as chancellor of the Duchy
of Lancaster, and on the formation of Glad-
stone's short-lived ministry in 1886 he accepted

office as secretary of state for Scotland. He re-

signed less than two months later because he
could not support the Home Rule policy of the

ministry, and in June of the same year succeeded
to the baronetcy. He failed to secure re-election

as a LTnionist after the dissolution of 1S86, but

in 1887 he was returned as a Gladstonian Liberal

for the Bridgeton division of Glasgow, a con-
stituency which he represented continuously
from that date till his retirement from political

life early in 1897. In the Liberal government
of 1892-5 he was secretary for Scotland. He is

favorably known as an author by the following
works: <The Competition Wallah* (1864), a
series of letters on Indian matters reprinted from
<MacmiIlan's Magazine'; "Cawnpore* (i865)_;

'The Ladies in Parliament, Horace at the Lhii-

versity of Athens, and other Pieces* (1868);
'Speeches on Army Reform* (1870) ; <The Life

and Letters of Lord Jilacaulay* (1876), an ad-

mirable biography of his uncle; 'The Early His-
tory of Charles James Fox* (1880), still unfin-

ished; and 'The American Revolution,* part i.,

1766-1776 (1899), a strongly panegyrical work,
containing many interesting side-lights on the

statesmen and soldiers of the period.

Treves, trevz. Sir Frederick, English sur-

geon : b. Dorchester 15 Feb. 1853. He was edu-
cated at the Merchant Taylors' School, and in

1881-6 was professor of anatomy and pathology
in the Royal College of Surgeons. He was ex-
aminer in surgery at Cambridge University, and
during the IJoer war accompanied General
Forbes to South Africa as consulting surgeon,

and was with the relief column at Ladysmith.
He held the post of surgeon extraordinary to

Queen Victoria, 1900-1 ; and performed the oper-
ation for appendicitis on King Edward VII. 24
June 1902. He was created baron during the
coronation season. He is the author of works on
physical education, surgery, and anatomy, and
has also published a 'Tale of a Field Hospital'

(1900).

Treves, trevz CFr. trav; Ger. Trier, trer),

Prussia, a town of the Rhine province, situated

on the Moselle, six miles from the boundary
of Luxemburg, and 25 miles northeast of the

city of Luxemburg. Outside of southern France
no city of Europe north of the Alps contains so

many and so well preserved remains from the

Roman period as Treves. There are a large

amphitheatre built by Trajan, an old Roman
gate, the "Black Gate," large and magnificent
Roman baths in one of the suburbs, the pictur-

esque ruins of a palace of the Roman emperors,
an old church, originally a Roman admini?trative
building, and several other Roman buildings in

the surroundings of the city. Portions of the
cathedral and the foundations of tlie bridge
across the INIoselle are also Roman. The cathe-

dral guards the Floly Mantle, believed to be the

shroud in which Christ's body was wrapped.
The provincial museimi also has a rich collec-

tion of antiquities. The industries are very
varied, the most important being iron foundry,
tanning, dj'eing, and joinery. In the neighbor-
hood are lead and copper mines and gypsum
quarries. Treves is one of the most ancient

towns of central Europe. It was originally the
capital of a Gallic tribe called Treviri. During
the 4th century it was often the residence of
the Roman emperors, and later it became the seat

of the powerful archbishops of Treves, who had
temporal sway over a considerable territory.

Pop. (1900) 43,506.

Trevil'ian Raid and Battle of Trevilian
Station. On 5 June 1864 Gen. Grant ordered
Gen. Sheridan to take two divisions of cavalry

and move on Charlottesville, destroy the railroad

bridge over the Rivanna near that town, the

Central Railroad from that point to Hanover
Junction, if practicable, and then rejoin the

army. To Gen. Hunter, whoin it was expected
he would meet at Charlottesville, Sheridan car-

ried instructions to unite with him and join the

Army of the Potomac. Sheridan started on the

morning of the 7th with Torbert's and Gregg's
divisions and four batteries of artillery, in all

about 8,000 men. He crossed the Pamunkey at

New Castle Ferry, moved up the north bank of
the North Anna, marching by way of Aylett's and
Chilesburg, crossed both branches of the North
Anna on the loth, and at night encamped a little

over three miles northeast of Trevilian Station,

on the Central Railroad. He had heard the day
before that Gen. Breckinridge, with an infantry

division, was moving up the railroad to Gordons-
ville, and that the Confederate cavalry was
marching in the same direction on the south side

of the North Anna to intercept his own column,
and during the night it was ascertained that it

was in his front. Gen. Lee had heard on the
morning of the 8th that Sheridan was on the

march, and ordered Gen. Wade Hampton, with
his own division of cavalry, to follow in the

direction of Gordonsville, directing Gen. Fitz-

hugh Lee, with another division to follow Hamp-
ton as speedily as possible. Hampton had in the

two divisions, about 5,000 men and three bat-

teries of artillery. On the morning of the 9th

Hampton marched from Atlee's Station of the

Virginia Central Railroad toward Beaver Dam
Station, passed Louisa Court House on the loth,

and encamped that night in Green_ Spring Val-

ley, three miles northwest of Trevilian Station;

Fitzhugh Lee near Louisa Court House, about

six miles east of the station. During the night

Hampton learned where Sheridan had encamped
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and determined to attack him at Clayton's

store, about midway between Trevilian Station

and Carpenter's Ford of tlie North Anna. His
own division was to advance by way of the sta-

tion ; Fitzhugh Lee by the direct road from
Louisa Court House to the store. Hampton
started early, and by dayhght had reached the

station and was moving on tlie road to Clayton's

store, with Butler's and Young's brigades, Ros-
ser's brigade advancing by a road on his left,

when Sheridan was encountered, having scarcely

left his camp, Torbert's division in advance, and
about three miles from the station. There was a

sharp skirmish between the advance parties, and
Hampton dismounted his men and formed them
in dense timber across the road. Gen. Custer, with
his brigade, was sent by a wood road on the left

to strike the Louisa Court House road and move
up in Hampton's rear, passed unnoticed and un-
opposed to his assigned position, captured many
of the Confederate led horses, and created much
confusion. Sheridan says that as soon as he
heard of this the two remaining brigades of

Torbert's division were dismounted, assaulted

Hampton's position, and carried it, though with
severe loss, capturing many prisoners and driv-

ing Hampton's men at a run back on Custer at

Trevilian Station, some of them through Cus-
ter's line, and that Custer began fighting in all

directions, capturing many of the enemy. Hamp-
ton, however, says he was not driven from posi-

tion, but that, finding Custer in his rear, he with-
drew to a new position, and that Rosser punished
Custer severely, driving him back against Fitz-

hugh Lee, who was coming up, recapturing some
ambulances, wagons, and three caissons, and tak-

ing in addition four caissons and Custer's head-
quarters wagon. Gen. Gregg attacked Fitzhugh
Lee on the Louisa Court House road, drove him,
and pursued until night. Hampton's division

fell back in the direction of Gordonsville and,
during the night was joined by Fitzhugh Lee,
who made a detour for that purpose. Sheridan
encamped at Trevilian Station. At night Sheri-
dan learned from some of his 500 prisoners that
Hunter was moving on Lynchburg and that

Breckinridge was at Gordonsville. He there-

fore determined to return, as his ammunition had
been much reduced. On the morning of the 12th
Gregg's division began the destruction of the rail-

road toward Louisa Court House, and at 3 p.m.

Torbert's division, reinforced by a brigade of
Gregg's, went up the Gordonsville road to se-

cure a by-road leading over Mallory's Ford of
the North Anna, as Sheridan intended to return

by way of Spottsylvania Court House. Torbcrt
became heavily engaged with Hampton, the battle

continuing until 10 I'.m., the advantage remaining
with Hampton. During the night Sheridan
moved back by the route he had come, recross-

ing the North Anna at Carpenter's Ford, aban-
doning some of his very severely wounded, but
carrying 377 with him, in conveyances of every
description, and some 370 prisoners. He reached
the White House on the Pamunkey on the 21st,

followed by Hampton, who moved on the south
side of the North Anna. Sheridan's loss at

Trevilian Station on the nth and 12th was 102
killed, 470 wounded, and 435 captured or miss-
ing. Hampton says he captured 570 prisoners in
the battle and in pursuit, and that the loss in his
own division was 59 killed, 258 wotuided. and
295 missing, a total of 612. The loss in Lee's
division is not given. Sheridan marched from

Vol. IS—i?

White House on the 22d, had a severe engage-
ment with Hampton at Saint Mary's Church
(q.v.) on the 24th, and on the 25th and 26th

crossed the James River near Bermuda Hundred
and rejoined Gen. Grant. His entire loss, June
7-24, was 150 killed, 738 wounded, and 624 cap-

tured or missing. Consult: 'Official Records,*

Vol. XXXVL; Humphreys, 'The Virginia Cam-
paign of 1864-s' ; Sheridan, 'Personal Memoirs,'
Vol. n. ; The Centurv Company's 'Battles and
Leaders of the Civil War,' Vol. IV.

E. A. Carman.

Trevisa, tre-ve'sa, John, English writer

and translator: b. Cornwall about the middle of

the 14th century; d. 1412. He was educated

at Queen's College, Oxford, where he was an
associate of Wyclif's, and on taking holy orders

was appointed vicar of Berkeley, in Gloucester-

shire, and canon of the collegiate church of

W^estbury. His chief works are a translation of

Higden's 'Polychronicon'_ (1837), one of the

earliest specimens of English prose ; of Occam's
'Dialogue between a Soldier and a Clerk,' and

of 'Bartholomaeus de Proprietatibus Rerum.'
wdiich last, a very mine of rare English words,

stands in the list of proposed reprints of the

Early English Text Society. Caxton said that

Trevisa had also translated the Bible ; but his

version, if it ever existed, is not knowm to be

extant.

Treviso, tra-ve'so, Italy, the capital of the

province of Treviso in \'enetia, situated 16 miles

north of Venice. Among its interesting build-

ings are the cathedral of San Pietro, begun in

the I2th century and but recently fmished, the

large Gothic church of San Nicolo (1310-52),

the recently restored provincial palace, a new
and fine court-house, and the theatre. The man-
ufactures include hardware,

_
machinery, paper,

silk, and pottery; and there is a lively trade in

grain and cattle] Pop. (1901) 33.987-

Trevithick, trev'i-thik, Richard, English
engineer and inventor : b. Illogan, Cornwall, 13

April 1771 ; d. Dartford, Kent, 22 April 1833. In

1797 he succeeded his father as a leading engi-

neer in Cornish mining. Among his first in-

ventions was an improved pump, which soon
came into universal use in deep mining. He next
perfected a high-pressure steam-engine, and be-

gan to experiment in the construction of locomo-
tive engines. Passengers were first conveyed by
steam by means of his road locomotive in 1801,

and he soon after successfully worked a tram-
road locomotive. His ideas were afterward
taken up and developed by Stephenson. He was
the first to recognize the value of iron in ship-

building, and the application of steam to agri-

culture. In 1816 he went to Peru, where several

engines of his devising were in use in the mines,

but the outbreak of the war of independence
ten years later caused him to lose all his property

there. After some adventures in Central Amer-
ica, where he met Robert Stephenson, he returned

to England in i8.')7. His request for recognition

and reward for his numerous inventions was dis-

regarded by government, and during his latter

years he was in great poverty. Consult the biog-

raphy by his son Francis (1872).

Trevor, tre'vor. Sir John, English states-

man: b. 1626; d. London 28 Alay 1672. He en-
tered Parliament in 164?), but attained to no
important position until 1659, when he became a
member of Monk's council of state. Early in
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the reign of Charles II., however, he obtained

some public employment in France, and in 1668

was again sent there, this time as a special envoy

to negotiate a treaty. On his return to England

he was knighted, and shortly afterward was ap-

pointed a secretary of state. He was reputed to

hold non-conformist opinions, yet his position

in the government required him to inquire into

and to suppress, where necessary, sectarian meet-

ings in parts of the kingdom. In 1671 he was

named on the committee to investigate the peti-

tion of Irish landholders dispossessed by Crom-

well.

Tri'ad, Hindu. See Trimurti.

Triangle, a plane figure bounded by three

right lines; a portion of a spheric;il surface cut

out by three planes which meet at the centre of

the sphere. It is found convenient to restrict

the name spherical triangle to iignres whose sides

are each less than a semicircle of the sphere.

See Trigonometry.

Triangle of Forces. See Mechanics.

Triangula'tion. See Surveying; Geodesy.

Trianons, tre a non. The, Versailles,

France. See Grand Trianon; Petit Trianon.

Trias'sic Period, that space of time re-

garded by geologists and palaeontologists as lying

between the close of the Carboniferous Era and

the beginning of the Jurassic period of Mesozoic

time. Triassic rocks are thus at the base of the

Mesozoic system, and have been called in Great

Britain the New Red Sandstone. Its limits

however, are rather confused, and in the United

States the rocks of this period are hardly sep-

arable from those of the Jurassic, so that they are

known to American paleontologists as "Jura-

trias." They are represented by various forma-

tions along the northern Atlantic coast; and in

this age were erupted the trap overflows whose

remains are the Palisades of the Hudson, East

and West Rocks, at New Haven, and other sim-

ilar outcrops in Connecticut. In the interior, the

red beds in the foot-hills of the Rocky Moun-
tains belong here ; and there are extensive Jura-

trias formations on the Pacific. Triassic strata

are known over large areas in various parts of

the Old World ; and in all countries yield some

of the best building stones and grits.

The life of the period is not greatly different

from that of the Carboniferous, especially in the

vegetation, as cycads, tree-firs, etc., remained

prominent. (See Pal.eobotany.) Fishes

abounded. The dipnoans came nearly to an end,

and sharks and certain higher orders began to

prevail. Reptiles multiplied on land, and marine

forms began to develop, such as mosasaurs,

ptesiosaurs and their relatives in all parts of the

world. The most important and characteristic

creatures of the time, however, were amphibians,

especially of the Stegocephalian type. Compare
Jurassic. See Geology, and the authorities there

cited.

Trias'sic System, the lowest division of the

!Mesozoic or secondary strata, so named from

its three-fold division in Germany, as follows:

Transition or Rhsetic, Upper Trias or Keuper,

Middle Trias or Muschelkalk, Lower Trias or

Bemter Sandstein. Of these divisions, the mid-

dle one alone is marine, and characterized by

marine fossils (Cerafiles nodosus, Rucrinus lilio-

foniiis, etc.). The Keuper consists of non-ma-

rine sandstones, marls and clays, often with coal

seams. The Bemter consists of mottled red and

green sandstones, marls, and conglomerates with

occasional beds of dolomite, rock salt, and gyp-

sum. The typical marine Triassic series of beds

is found in the Alps, Himalayas, and Siberia.

The following subdivision has been made (J. P.

Smith) :

( Rh:etic ( Anisic

Baiuvarian i Dinanan ) „ .

( Juvavic ( Hydaspic

1 Karnic ( Jakutic

Tivolian I Scythian
) „ . •

I Noric ( Braliminic

The basal member is shown in the Himalaya

region. In various portions of California and

other western States sections are obtained which

cover each a greater or smaller interval of tlie

entire Triassic column. Altogether the entire

interval is pretty well covered by the various

local sections, so that western North America

furnishes a nearly complete series of niarine

Triassic strata. In other regions of North

America the Triassic strata are chiefly non-

marine. Such is the condition m the interior,

and such is the character of the Newark system

of eastern North America (Nova Scotia, Con-

necticut Valley, New York, New Jersey and

Pennsylvania to Virginia region, and the isolated

patches in Virginia and the Carolinas). In Eu-

rope the Triassic is often called the "New Red

sandstone, in distinction from the «01d Red

sandstone or Devonic system. This name is lit-

tle used in the United States See Newark

Series; New Red Sandstone; Triassic Period.

Tribe, a word of various meanings, but

generally signifying an aggregation of families ot

fimilar descent, united under a common leader-

ship, and forming part of a nation, as in the case

of the Roman tribes, or a nation m itself, as the

Sioux or the Cherokee nation of Indians, ihe

tribe was undoubtedly the first step in social

organization from the independent family— the

human male and female living with their off-

spring apart from others of their kind, m cave or

w'oods. The tribe was retained in political or-

ganizations even of an advanced stage, such as

Athens and Rome. It was and is to this day the

only form of organization among uncivilized

races, and it is retained, stripped, however, ot

political significance, by some of the civilized,

such as the Highlanders of Scotland. The tribal

system, while in itself a signal advance from the

independent family, has generally been found an

ob<itacle to social and political progress when

brought into contact and rivalry with higher po-

litical development. The progress of Scotl.and

was undoubtedly retarded by th.e triba or clan

system among the Highlanders, and has been

v/onderfully rapid since the clans were virtually

supnressed as political entities by the British gov-

ernment in the i8th century. The internal his-

tory of Russia has been largely a struggle of

imperial and centralizing against tribal influences.

The Indian tribes of America are slowly but

surely becoming merged in the general popula-

tion.

Tribune, the designation of certain Roman
officials civil and military, with varying rank

and power. The title is plainly derived from

the tribes which the tribunes represented, and the

early tribunes were no doubt commanders of

the horse and foot furnished to the Roman army

by the original tribes. The number of these inil-

it'ary tribunes was increased with the number

of the tribes; the kings, it is assumed, appoint-
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iilg' them while the monarchy lasted, and tlie

consuls succeeding to that power. As the di-

vision between patricians and plebeians grew
wider, the popular assembly became jealous of

the consuls, and demanded and obtained a voice

in the appointment of military tribunes, the

t.ibunes nominated by the popular body ranking

cs magistrates of the Roman people, as well as

military officers. One of the tribunes, known as

the tribunus ccrarins, was the paymaster of the

troops.

Far superior to the military tribunes, and
armed with a power of veto which made them
superior even to the consuls, when it came
o an issue of autherity, were the "tribunes of the

commons," created as the result of a long strug-

gle between patricians and plebeians. In 494 B.C.

the commons seceded, and took refuge on the

Sacred Mount, and bound themselves to stand

by each other until the patricians should consent

to the appointment of two officers to protect the

plebeians in their rights. The patricians agreed

to the demand, and the tribunes of the people,

who figured so prominently in the subsequent

history of Rome, were created. Their powers
increased enormously in the later years of the

republic, and were ultimately absorbed by the

emperors. See Rome.

Tricer'atops, a gigantic armored dinosaur

found fossil in the Upper Cretaceous rocks

of Wyoming. It was larger than a tnodern

rhinoceros, and had three great horns upon the

skull. See Dinosauria.

Trichi'asis, an inversion of hairs about

an orifice of the body, especially of the eye-

lashes. The inverted lashes irritate the ball of

the eye, and may cause ulceration and opacity of

the cornea. The chief cause of this distortion

is trachoma, accompanied by faulty cicatrization

of the lids and their conjunctival membrane.
The affection may also be caused by injuries and
blepharitis, or be associated with entropion.

Treatment consists in removal of the offending

eyelashes and, when necessary, operative mea-
sures to correct the faulty position of the lids.

The terra trichiasis is also applied to hair-like

filaments in the urine, the result of disease of the

kidneys or bladder ; to a matting and interlacing

of hair (Trichiasis coacta) ; and to knotty swell-

ings in the female breasts (Tricltiasis lactca),

from an accumulation and arrest of milk in the

milk-ducts.

Trichi'na, Trichini'asis, a parasite and the

disease resulting from its presence in the human
tiody. The parasite is a nematode worm (see

Nematoda), Trichina sf'iralis. which inhabits the

muscles, usually of the pig, and may be trans-

ferrca to the human system by eating infected

pork raw or insufficiently cooked. The worm, in

its imperfect condition, inhabits the muscles of
the pig (and of various other animals, especially

rabbits, rats, and the like), each worm being
coiled up within a little cyst, or envelope, which
may become calcareous. In this state it is in-

capable of further change, but if the fiesh of the
pig be eaten, say by man, the worms become
liberated from these cysts by the digestion of
the meat, develop sexual organs, and produce
enormous numbers of young within the human
alimentary canal in a very short space of time.
These young worms bore their way through the
intestinal walls to find a resting-place among the

muscles, where they become encysted like their

parents. The irritation consequent on this rnigra-

tion is very great, and constitutes the disease

trichiniasis.

The preliminary symptoms are loss of appe-
tite, prostration, and general debility, which con-

tinue for about a week. Pains of a rheumatic
character, dropsy and swelling of the limbs, along

with fever, ne.xt occur, indicating the progress of

the trichinae brood from the digestive system to

the muscles. This stage of trichiniasis is un-

questionably the most dangerous. Severe pains

are experienced and even breathing may be exe-

cuted with difficulty, owing to the lesions of the

muscles. Diarrhcea is also prevalent, the symp-
toms on the whole bearing a resemblance to those

of gastric fever. In about four weeks after the

commencement of the symptoms, the disease

usually begins to abate, but severe cases may
terminate fatally. Epidemics of trichiniasis have
chiefly occurred on the European continent,

where the habit of eating smoked and uncooked
sausages is widespread. A temperature of 167°

F. is sufficient to kill trichinae larvae. The treat-

ment of trichiniasis appears to consist in active

purgation in the early stages of the disease, in

order to force the worms from the intestine. See
Par.\sites.

Trichinopoli, trTch-in-op'6-lT, Trichinopoly,
or Tiruchinapalli, India, a town in the prov-
ince of iMadras, situated at a railroad

junction 190 miles southwest of Madras, on
the right bank of the Kaveri River. It

is defended by a fortress built on a steep rock,

500 feet high. The rock is crowned by a large

pagoda, and another temple carved out of one
side of it. The town manufactures cutlery,

saddlery and jewelry. Pop. (1901) 104,726.

Trichromat'ic Process. See Three-color
Process.

Triclin'ium, among the Romans the din-

ing-room where guests were received, furnished

with three couches, which occupied three sides

of the dinner table, the fourth side being left

open for the free ingress and egress of servants.

On these couches, which also received the name
of triclinium, the guests reclined at dinner or
supper. Each couch usually accommodated three

persons.

Tricoph'yton. See Barber's Itch ; Ring-
worm.

Tricycle. See Btcycle.

Triden'tine Creed, the profession of the

Tridentine faith, published by Pope Pius IV., in

1564. It originally consisted of the Nicene creed,

with a summary of the Tridentine definitions, to

which is now added a profession of belief in the

decrees of the Vatican Council. See Trent,
Council of.

Trid'ymite, a mineral occurring in small,

hexagonal tabular crystals in trachyte and other

volcanic rocks. Chemically it is pure silica and
therefore identical witli quartz, from which it

differs in its form and lower specific gravity, 2.3.

It was first found in Mexico in 1868. but has

since been recognized in many localities in Eu-
rope, New Zealand, Iceland and the United
States. Probably the finest specimens come
from Eugancan Hills, northern Italy. Its name
refers to its frequent occurrence in "three-fold*

twin crystals, or trillings.
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Trieber, tre'bcr, Jacob, American jurist: b.

Germany 6 Oct. 1853. He was taught in the Ger-

man common schools and those of Saint Louis,

Mo., and after studying law was admitted to the

bar at Helena, Ark., May 1S76. In 1891 he re-

ceived the Republican nomination for United

States senator and was delegate to the National

Republican Convention, 1880, 1884, 1S88, 1896.

He was appointed United States attorney at

Little Rock, 1897-1900, and since 1900 has been

United States district judge for the eastern dis-

trict of Arkansas.

Trien'nial Act, the name commonly given

to the Act of Parliament 16 Charles IL, «for the

assembling and holding of Parliaments once m
three years at least.'* This act was confirmed

after the revolution of 1688, by 6 William and

Mary, cap. ii. The Septennial Act I George I.

cap. xx.xviii., passed 7th May, 1716, empowered

Parliaments to sit for seven years.

Triest, tre-est'. (Italian Trieste, the ancient

Tercesteum), Austria, the principal seaport of

the empire, forming by itself a crown-laud be-

tween Gorz and Istria in the Coastland, and sit-

uated at the head of the Gulf of Triest, the

extreme upper portion of the Adriatic Sea. The
city rises from the water in an amphitheatre

formed by the sloping escarpment of the Karst

plateau. The old town has narrow and crooked

streets, but in the newer portions, surrounding it

on nearly all sides, the streets are broad and

regular, with numerous open squares, ornamented

with fountains and monuments. The cathedral

of San Giusto stands on an eminence on the site

of an old Roman temple. Other notable build-

ings are the magnificent city-hall, the old ex-

change, the fine building of the Austrian Lloyd,

the elegant palace of Rcvoltella, now a municipal

museum, and the large Tcatro PoUtcama. There

are also remains of a Roman theatre and aque-

duct. The principal educational institutions are

the commercial and nautical academy with an ob-

servatory, two German and two Italian high

schools, a military academy, a public library,

and archaeological museum. The manufacti:res

include soap, candles, confectionery, playing

cards and saddlery, and there are breweries, iron

foundries, large petroleum refineries, machine

shops, oil and linoleum factories, and ship-

yards. The city is chiefly important for its

commerce. During the last decade, however,
the progress has not been so rapid, owing
to keen competition, and to the fact that Triest

ceased to be a free port in 1891, after having

been so for nearly two centuries. A great ex-

tension of the harbor, to be completed as a free

port in 1912, has, however, been undertaken.

Triest is the headquarters of the great Austrian

Lloyd Steamship Company. The principal

articles of export are sugar, wool and woolen

goods, paper, timber and coal, clothing, metal

ware, instruments and watches, and glassware.

The chief imports are cotton, coffee, fruits and
vegetables, hides and animal products, oil, flax

and tobacco. The total annual exports by land

and sea amount to about $1,'52,000,000; and the

imports to $143,000,000. Tlie clearings at the

port in 1002 aggregated 2,395,917 tons. Pop.

(1900) 178,599.

Trifc'rium, in Gothic architecture, a gal-

lery or open space in church buildings between

the arches of the nave and tlie roof of the aisles

below the clerestory lighted by windows open-
ing into the interior of the building.

Trigger-fish, one of the fishes of the plec-

tognath family Balistida, in which when the dor-

sal fin is erected, the first ray, which is very
thick and strong, holds its elevated position so
firmly that it cannot be pressed down ; but if the

second ray be depressed, the first immediately
falls down like the hammer of a gun when the

trigger is pulled. The 8 or 10 genera and about
100 species are all inhabitants of warm seas. A
single species (5. carolincnsis) of the typical

genus Batistes occasionally wanders northward
on the Atlantic coast as far as Cape Cod. It is

a rather handsome fish with the body enclosed in

a heavy armor of scales, and has three stout

dorsal spines. The fool-fishes or file-fishes

(q.v.), so called on account of their large, ex-
pressionless, staring eyes and rough prickly

skins, are closely related. In West Indian

waters are many representatives of these and
other genera and especially of Balistes.

Triggs, Oscar Lovell, American educator:
b. Greenwood, 111., 2 Oct. 1865. He was grad-
uated from the University of Minnesota in 18S9,

studied at the universities of Oxford and Ber-
lin in i8go, and was teacher of English in the
University of Chicago 1892-1903. He was editor

of Lydgate's 'Assembly of Gods* (1895) ; co-

editor of 'Complete Works of Walt Whitman'
(10 vols., 1902) ; etc., and has written 'Brown-
ing and Whitman ; a Study in Democracy'
(1893) ; 'Chapters in the History of the Arts
and Crafts Movement' (1903); etc.

Triglidae, a family of acanthopterygian fishes,

deriving its name from Trigla, its typical genus,
and related to the Cottida:. This family is noted
because of the fact tliat the cheeks are covered
with bony plates, and the head armed with
spines, or have membraneous appendages; the

eyes are set high in the head; one of the subor-

bitals is very large; the jaw is protracted; there

are two dorsal fins, the rays of the first spinous;

the first rays of the other fins, except the caudal,

are often of the same structure, while all the

fins are greatly developed. The family may be

divided into six sub-families: (i) Genus Dactyl-

optera. in the species of which genus the pec-

toral fins are of sufticient length to enable the

fish to support itself in the air for a short time.

There are two species, D. volUans and D. orien-

talis; (2) Genus Tns^la, typified by T. cuculus,

T. hirundo, T. lyra, T. guniadiis, the Amer-
ican species. Prinotus Carotiiiiis, P. tribitliis.

P. pinictatus. etc.; (3) Genus Cottus. including

C. gof>io, C. scorfiii/s, C. bubalis. C. qtiadri-

cornis. C. Virginiatius. C. ceiuts, C. Jlitcliillii,

etc.; (4) Genus Aspidopliorns, to which belongs

the armed bull-head, A. Europaus, noted for

being completely covered with horny scales;

(5) Genus Sebastes, the spines of its main spe-

cie, 5. A'on'egicus, being used in Greenland for

needles; (6) Genus Gasterosteus. which includes

the Sticklebacks, the most prominent of which are

G. Iracliurus, G. sfrinacliia, G. biaculeatus, G.
neobiiracencis. f/. quadracus, and G.occidentalis.

Tri'glyph, in architecture, ornaments repeated

at equal intervals in the Doric frieze. Each tri-

glyph consists of two entire gutters or channels

cut to a right angle, called glyphs, and separated

by their interstices, called femora, from each

other, as well as from two other half-channels

that are formed at the sides.
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Trigonometry, invented to meet the needs of

astronomy, was for centuries (sec Trigonom-
etry, History of) little more than a useful art.

At length it was advanced, chiefly by the Swiss
mathematician, Leonard Euler, to the dignity
of a science. At present, as both an art and a
science, it has most intimate connections with
nearly everv branch of mathematics pure and
applied. The aim of this article is to give
briefly an intelligible account of the subject with
some regard to both its practical and its theoretic
aspects.

Plane Trigono.metry.
Conventions and Definitions.—Any two per-

pendicular lines, as A''OA' and YOV , divide the
unbounded plane into four congruent portions,
called quadrants, which hang together about the
origin O and of which XOV, VOX', X'OV,
VOX, taken in order, are known respectively as
the ist, id, 3d, and 4th.

Fig. ]

The amount of turning (about O and in the
plane) of a half-line, as OX. which will bring it

to coincide with another half-line, as OI', is

called the angle between them. The angle is

regarded positive or negative according as the
turning is counter-clockwise or clockwise. If a
half-line turn quite round, so as to coincide with
its initial position, it is said to turn through
or to generate a wliole, or round, angle, or peri-
gon. The i()i//-angle used in practical com-
putation is the 360th part of the whole angle,
and is named degree. The i(n;';-angle employed
in theoretic investigation is the angle generated
by the turning of a half-line, as OP, till one of
its points, as P, describes a circle arc etjual in
length to the seg:ment OP. This unit-angle is

named radian, being subtended by an arc er|ual
to its* radius. Either unit is readily expressible
in terms of the other. Thus the whole angle,
or 360°, being equal to 271 radians, where r is

the ratio of the circumference to the diameter
of a circle (see Geo.metry, Elementary Pure),
it is seen that i radian =57.3° (approximately),

;r radians = 180°, — =90°, —=4?°. etc. From the

definition of angle, it is clear that an angle may
exceed as. Suppose, for example, that OX
generates an angle a (Fig. i) and then turns
through 2Tz; it will thus have generated the
angle «-(-2t. The half-lines bounding an angle
are called its be,ginning and end. Except w-hen
otherwise stated or unmistakably implied, all

angles will be thought as beginning at OX,
origin of angles.

X'OX and YOY' are named coordinate axes
(see Geometry, Cartesian); the former, the
axis of abscissw, or A'-axis; the latter, the axis
of ordinates, or K-axis. Distances on or parallel
to the A'-axis are considered positive if ineasured
rightward, negative if leftward; distances on or
parallel to the K-axis are positive if measured
upiuard, negative if downward. Accordingly, to
each point in the plane (Fig. i) corresponds a
unique pair of numbers, its abscissa and ordi-
nate, its X and y; and conversely.

Definitions of the Trigonometric Functions.—
On OP, making any angle a with OX, take any
point P. Complete the figure as indicated,
denoting the lengths of OF, FP, and OP by
;r, y, and r respectively. Plainly the values of
X, y, and r vary with the position of P on OP,
but, and this is important, their ratios do not.

These ratios do vary, however, and this, too,
is important to note, with the value or size of
the angle a. Because of this reciprocal de-
pendence of the ratios on a and of a on the ratios,
the latter are called functions of a, and con-
versely. Because of their importance, the
ratios, or trigonometric functions of the angle,
have received names and symbols, as follows:

y.

r
= sine of a =sin a.

= cosecant of a =cosec a.

— =cosine of a =cos a.

= secant of a =sec

— =tangent of a ^tan a,
X

— = cotangent of a =cot a.

These equations serve to define sin a and
cos a for all finite values of a. For any one of
the other functions the denominator of the
defining ratio becomes zero for certain values
of a. Division by zero, being meaningless, is

inadmissible. For such values of a, therefore,
these functions are not defined. Thus, e.g., the
tan'is not defined for 01=90°. It is indeed cus-
tomary to write tan go° = co, but this is merely
short for saying that, as a approaches 90°,
tan a increases beyond every assignable (finite)

value.
Range of Variation and Periodicity.—It is

readily seen that, if a (Fig. i) increase or de-
crease by 27:, then ;r, y, and r regain their initial

values. Hence sin (a + 211^) =sin a, n being any
psoitive or negative integer. Similarly for the
other functions. Hence the functions are peri-
odic, having the period 2^-. It is to be noted,
however, that an increase or decrease of a by k
alone merelj' reverses x and y in sign, their
ratios rcmaming the same. Accordingly the

period of tan and cot is n-. The periodicity of
the trigonometric functions, it is, that gives
them their great value in Analysis. Each func-
tion assumes all the values of its range as a
varies through the period of the function. As
a varies continuously from o to 2t., sin a changes
continuously, increasing from o for a=o to i

for a=—, then decreasing to o for a=n-, then

changing sign and decreasing (algebraically)
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to —I for «=— , then increasing to o for a = 2ic.
2

Meanwhile cos a runs continuously through the

same circuit of values, though in different order,

beginning and endin.g 'vith i , and changing

sign at «=— and— . Hence sin and cos are
2 2

restricted to the values i, — i, and intermediate
values. Not so the other functions, however.
Both tan and cot assume all finite real values,

and also vary continuously with a except for

those angle values for which, as noted, the defi-

nitions fail. For any such value, the function

is said to be discontinuous. For example, as a

increases through 90'', tan a leaps from being
great at will and positive to being great at will

and negative. The sec and the cosec each as-

sumes every finite real value except those be-

tween I and — I

.

Geometric Depiction.—The above indicated

courses of variation of the trigonometric func-

tions may be readily represented graphically,

namely, by the so-called curves of sine, cosine,

tangent, etc. These are found by the familiar

method of analytical geometry (see Geometry,
Cartesian) for plotting the graph of a func-

tion of a real variable. A convenient unit of

length is chosen to represent the radian, or unit-

angle. Angle values are then laid off on the

Sine Curve

Fig. 2.

A'-axis and corresponding function values
parallel to the axis of Y. A sufficient number
of points being thus determined, a smooth curve,
called the graph of the function, is drawn
through them. The curve in Fig. 2 is part of

Y

the sine curve, or sinusoid. The undulations
extend rightward and leftward (for negative
angles) indefinitely. The curve of cosines is

identical in form with the sinusoid and ma}' be
obtained in position from the latter by trans-

lating it as a rigid figure leftward through —

units of length. For graphs of the remaining
functions, the reader is referred to recent text-
books of trigonometry and analytical geometry.
All the graphs in question are transcendental
curves (see Higher Plane Curves, also Calcu-
lus), being intersected by any straight line of

the plane in an infinite set of points, real o-
imaginary.

Functions of Negative Angles.—By reference to
Fig. I and their definitions, it is immediately
seen that the functions of a and the correspond-
ing functions of —a are equal in value but,
excepting cos and sec, reversed in sign. Thus,
symbolically, sin a = —sin ( — a) , cos a =cos ( — <v)

.

Accordingly, cos and sec are called ei'cn, while
the others are called odd, functions of the angle,

in obvious analogy with the behavior of signs
in case of powers of positive and negative quan-
tities.

Complements, Supplements, Explements.—Two
angles are called explements, supplements, or
complements, of each other, according as their

sum is 2K, It, or — . Any pair of explements are

representable by the symbols 7: -{ a and Tz — a;

any two supplements by — + a and '-

a; any

two complements by —
-I- a and -— a. The'4 4

query is natural: how are the values of a func-
tion of two explements, or two supplements, or
two complements, related? By reference to
Fig. 3, it is plain that sin (kH- a) = — sin(n' — a)
and that cos (Tr-t-a) =cos (tt — a), since y=—y'.
x=x', and r=r'; hence: sines of explements arc

equal in value and opposite in sign: cosines of

explements arc equal. In like manner inay be
detected all the relationships in question,
tabulated below;

p")
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Note that in Fig. 4. ^=1^, y=y'. x = -x;
that in Fig. 5, OP =0P' =-r=-r' , and that, from

similar triangles, .r=/, x' =y. Note, too, that

in any of the tables, the sine and cosme relations

determine the others, as should be so, since

tan and cot are the ratios, while cosec and sec

are respectively the reciprocals,^ of sin and cos.

The mentioned determination is but a special

manifestation of the
Interdependence oj the Functions.—There is in

trigonometry only a single fundamental or

characteristic notion, as, say, that of sine—

a

fact that accounts for the proverbial high

degree of plasticity or malleability of the sub-

ject matter. Any one of the six functions is

derivable from, and expressible in terms of,

each of the others. Of such interdependence

the definitions themselves of the functions afford

illustration. At the same time they furnish

the clue to its explicit determination. Thus,
Equating and adding corresponding ineiTibcrs of

the defining equations of sin and cos, and noting

that x'+y'''=r-, one finds the fundamental rela-

tion: sin'g+cos'o: = 1, whence sin a = Vi -cos-a,

and cos a = \/i — sin-a; from which, if cither

sin a or cos a be known, the other may be

found. In any of the better recent text-books

of trigonometry may be found a readily con-

structible table expressing each function in

terms of each of the remaining ones. The
theory of the six trigonometric functions is

ultimately the doctrine of a single one of them.
A Table of Critical Values.—Certain critical

. values of the angle occur so frequently alike in
' theory and in practice that it seems desirable

to tabulate the corresponding function values.

The latter may be readily found from the func-

means of relationships to be subsequently given,
function values corresponding to many other
angles, as well as solutions of the inverse prob-
lem, admit of explicit determination. Such
methods are, however, in general inconvenient,
and, in problems' of computation, the deter-

minations in question arc. as a rule, effected by
means of logarithmic tables (see Algebra, and
below).

The Laws of Sine, Cosine, and Tangent.—Such
may be named the three famous formulae, now
to be presented, that serve for the solution of

any triangle, i.e., for the explicit determination
of the remaining parts of a triangle of which
any three independent parts are known. By

a
reference to Fig. 6, it is seen that sm a =—

;

a-
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rcosa, etc., and reducing, it is found that
cos («' — a) =cos a' cos a+sin a'sin a. The four
formulae

(i) cos (a— /?) =cos a cos_/? + sin a sin ^,

(2) cos («+/?)= cos or cos /9 — sin a sin /3,

(3) sin (a +|8) =sin a cos /5 + cos a sin /?,

(4) sin {a—^) =sin a cos /? — cos a sin ;?,

are together named the Addition Theorem for Sine
and Cosine. Formula (i) is equivalent to the
preceding one; (2) results from (i) on replacing

— ;?for/?; (3) from (i) on writing a for a;

and (4) from (3), as (2) from (i). Dividing (4)

by (i), and both terms of the resulting right-

hand quotient by cos a cos fi,
there results:

tan (a— ;9)=(tan a— tan /?):(i-l-tan a tan p),

which with the relation, tan (a+/?)=(tan a +
tan ;?) : (i —tan a tan /?) , constitutes the Addition
Theorem for the Tangent. The analogous rela-

tions for the remaining functions are omitted as

being but little used.
Prosthaplieretie Formidce.—From the addition

theorems, which concern functions of angle

sums and differences, may be easily deduced
equally important formulae concerning function

sums and differences. Replacing a+p by u
and a-/3 by v in (i), (2), (3), (4), adding (3)
and (4), then (i) and (2), and then taking the
corresponding differences, one obtains the
four formulae:

(5) sin u + sin v = 2 sin \{u+v) cos ^(m— d),

(6) cos u+ 003 1^ = 2 cos \{u+v) cos \(,u — v),

(7) sin u— sin v = 2 cos \{u+v) sin \{u—z^,

(S) cos II— cos^'= —2 sin \{u+v) sin \{u—v).

These relations, which have been named pros-

thapheretic* express sums and differences in

terms of products, and so render them suitable

for logarithmic computation.
Some Important Deductions from Foregoing

FormulcB.—Setting a=p in (2) and (3), there
result

(9)

(10)

The former combined with the relation

I =sin'a +cos'q; yields

(11) I -I- cos 2a = 2 cos^ a,

(12) I —COS 2a =2 sin' a.

Again, putting a=/3 in addition theorem of
tangent, the result is tan 2a =2 tan a:(i — tan'a).

Division of (12) by (11) yields (i — cos 2a):
(i -fcos 2 a) =tan'a, whence follow

. . I — tan'a
(13)

cos 2a =cos'a — sin-a,

sin 2 a = 2 sin a cos a.

secant relation is cosec'a = i -f-cot'^a. Hosts of
other more or less useful and interesting kindred
formulae, readily deducible, may be found in
the current text-books and in pocket manuals
for engineers. This paragraph will be closed
with a deduction of the above-presented Law of
Tangents. By the Law of Sines, a:6 =sina:sin /?;

whence, by "composition and division,*
{a+b):{a—b) = (sin a + sin /?) : (sin a — sin ^) ; ex-
panding the right-hand member by (4) and (3),
and applying the definition of tangent, the
relation sought is found to be {a+b):{a—b)
= tan i(a+,<3):(tan i(a-;3).
Solution of Triangles.—Etymologically trigo-

nometry is triangle measuretnent, and, though the
science wonderfully exceeds the verbal signifi-

cance of its name, yet measurement of triangles
is a very important, and, at the same time,
the most generally familiar, one of its manifold
applications. A triangle is determined by three
independent data, of which the simplest are:
two sides and ati angle; two angles and a side;
three sides. The three angles are not inde-
pendent, any pair of them determine the third
angle. Let a, b, c denote the lengths of the
sides, and a, /?, ;- the corresponding (opposite)
angles, of any triangle. The data being those
mentioned, three cases arise: (i) given a pair
of opposite parts, and one other, as a, a, and
b, or a, a, and ,3, to fiiid the remaining parts;
(ii) given three adjacent parts, as a, ;-, and c,

or a, c, and /?, to find the rest; (iii) given three
alternate parts, a, b, and c, to find the angles.
In case (i), it is sufficient to employ the Law
of Sines; in (ii), the Law of Tangents; in (iii),'

th^ Law of Cosines. In (i), if the "one other"
part be a side, as b. the Sine Law yields the sine
of /?, the opposite angle. But, as sin /3 =
sin (tt — /9), the problem presents an ambiguity,
which, in every actual example, is readily
resoluble by easy considerations explained in

every te.xt-book of trigonometry. The Cosine
Law is equivalent to the equation : cos a
= (6' -I-

c' — a') :26c. The numerator not being
a product, the formula is not adapted to loga-
rithmic use. From it, however, is readily
derived an adequate foiTnula that is so adapted.
It is

(14)

1 -ftan-'a

2 tan a

I -t-tan'a'

Once more, by definition tan a=sin «:cos a.

Squaring each member and adding i to each
square, one finds the most used of secant for-

mulae, sec'a = i -ftan'a. The corresponding co-

* So c.illcd b:-' Prof W. B. Smith. Prosthaphtrresis was a
method of computation invented bv WittiK. a pupil of Tycho
Brahe. The method has been superseded \iy logarithms.

(is) tanja: ^y{s-a)(s-b)(s-c)

where 5 is i(a +b+c). Similar relations hold
for /? and y. The significance of (15) and its

elements is further exhibited by Fig. 9, any

Fig.

triangle and its inscribed circle. The radius K
is precisely equal to the radical of (15), whence,
if T denote the area of the triangle, T =sK
= Vs(s — a)is — b){s — c), a formula attributed
to Hero of Alexandria (about 125 B.C.).



TRIGONOMETRY

T'iangle Solution Exemplified. — Gi\-en a =
32.4^6, 6=41-724. ^ = 53.987; required the

angles. Applying logarithms to (15),

log tan ia:=log/ir-log(5-a).

5=64.084, (i — a) =31.628,

(5 — 6) =22.36, (i—f) =10.097,

log {s~a) =1.50007, log {s-h) =1.34947,

\og{s — c) =1.00419, colog 5 =8.19325 — 10.

Summing and taking half,

log /v = 1.02349; log (i —a) = 1.50007;

(i) sin a t= a -

whence

whence

log tan Ja =9. 52342 — 10,

ia = iS°27'23", a=36°54'46".

In like manner one may find /) = $o° 32' 32",
and ;- =92° 32' 44". As a check one hnds
a +,/? + ^ = iSo" o' 2", an excess regarded in

practice as very slight and in most work negli-

gible. To secure more accurate results, which
is seldom necessary, it suffices to employ loga-

rithms of more than five decimal places.

Inverse Trigonometric Functions.—The symbols
sin-' M. cos-' «, tan-' n, etc., denote respectively

an angle whose sine is n, whose cosine is w, etc.

They are variously read inverse sine, cosine,

etc., of n, or anti-sine, etc., of n, or, again,
the arc or angle whose sine, cosine, etc., is

n. They are called inverse trigonometric or
circular functions, being related to the direct

(so-called) trigonometric or circular functions
much as are the integral and the derivative of

the Calculus (which see), or the logarithm and
the exponential of Algebra (which see). Like
analogies abound. It should be noted that
sin-', cos-', etc., do not signify reciprocal of

sin, cos, etc. Moreover, unless the contrary is

expressed, it is generally understood that
sin-' It. etc., shall signify the smallest one of
the infinitely many angles whose sine, etc.,

is n. Thus sin-'J will ordinarily mean 30°,

though, taken in full generality, it would
signify 3o°±2n~, or i5o°±2)!r, n being any in-

teger. The direct functions are one-valued
functions of the angle, but the angle is an in-

finitely many-valued function of a direct-function

value.
Trigonometric Equations.—These are such as

invoh-e one or more direct or inverse trigono-

metric functions regarded as the unknowns or
variables like the x, y, etc., of ordinary algebra.
Such an equation, for example, is sin a+sin 5a
= sin 3a. To solve it, apply formula (5); then
2 sin ^a cos 2a =sin 3a; whence either sin 30: =0,
or 2 cos 2a = 1; hence either a =1171 13 or
a=n;r±;r:6. For another example, let

sin-' f — cos-' Y|=sin-' ;<;, to find x. Denote
sin-' f, cos-' j-f, andsin-'^cby a, p, and ^respec-
tively. Then sina=f, cosa=J. coS(? = y|,
sin /? =t\, sin y =x. Also a — /?= y, and sin(a —(3)
= sin rt cos /3 — cos a sin /9 = sin i-=x; substituting
the values of sin a, etc., it is found that -v=J^.
For applications to the solution of the general
cubic equation in one unknown, the reader is

referred to the article on Algebr.^ or that on
Theory of Equations.
Some Trigonometric Series.—Consider the in-

finite scries

1.2-3 I-2-3-4-5

I.2.. .7

a'

+ ...,

+(c) cosa = i 1

1-2 I 2-3.4 1-2-. . .„

It may be proved algebraically, and is proved
by means of Maclaurin's Expansion (see Calcu-
lus), that the series (s) and (c) respectively
represent or define sin a and cos a for every
finite value of the angle a reckoned in temis of
the radian. The precise meaning is that, if Sn
denote the sum of the first n terms of (5), then
the limit of Sn as n increases endlessly is sin a.

Similarly for (c). The algebraic proof is too
long for insertion here, and that by the Calculus
rests on presuppositions not appropriate in this

article. As a compromise it is edifying and
interesting to assume the validity of equations
(s) and (c) and then after the manner of natural
science to test them, regarded as hypotheses,
by their implications, or consequences. Rigorous
proof is not thus obtainable, but certainty can
be thus more and more nearly approximated.
Any consequence of (s) or (c) or both that is

known to be untrue would alone suffice to in-

validate one or both assumptions absolutelv,
while any number of consequences known to l:.e

true merely tend to support but do not suffice

to prove the hypotheses. Some such support-
ing consequences may be noted. If a=o,
series (s) and (c) become respectively o and i,

as should be the case, since sin 0=0 and cos = 1.

If a be replaced by —a. each term of (s) is

reversed in sign, while (c) is unchanged; and
this, too, should be so, for, as before seen, the sin

is an odd. and the cos an even, function of the
angle. Again, it is proved in algebra (see

Algebra, also Series) that, e being the Napieri-
an base.

e'' = i +a-\ 1--

1-2 I

ad inf.

for every finite value of a real or imaginary.

Writing ia for a, where (after Euler) i = \/ — i,

one obtains

V 1-2 I 2.3.4 /

: I a
V 1-2

+ i{a—
I-2-3-4-5 -....).

= cos a +1 sm a.

Replacing i by —
/,

e =cos Of— I sm a.

The product of the last two equations yields

I =cos'a+sin-a, another result known to be
true. Once more.

t.''«.c<''=c«(°+« = =cos (a -(-/?) +i sin(a-f-y3);

also

,

gia
. g«9 _ ^j,Qg a 4- J sin a) (cos p + i sin ^)

= cos a cos (9 — sin a sin ^

+ i(sin a cos j3 + cos a sin ;?)

;

whence

cos («+/?)= cos a cos /? — sin a sin p,
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and

sin (a+/9) ^sin a cos /3 + cos a sin S,

two equations of the known addition theorem
for sine and cosine. It is indeed a fact that

the whole body of trigonometric relations de-

duced or deducible from the original defini-

tions, Fig. I, of the functions, are obtain-

able analytically from (5) and (c) regarded
as definitions, and. like the latter, would then
be free from geometric reference. Each of

the other functions, direct or inverse, is repre-

sentable in the form of a series analogous to
(s) and (c). Such series may be found in

books of trigonometry and of the calculus.

De Moivre's Theorem.—From e*" = cos a+i sin a
follows

f'"°=(cos a + i sin a)";

but f'"" =cos 110: +i sin na,

hence (cos a+i sin a)" =cos na +i sin na,

a famous theorem due to De Moivre and known
as De Moivre's Theorem. Suppose « = 3, then

cos ia+i sin 3a = (cos a+i sin a)'=cos' a

— 3 cos a sin' a+i{^ cos^ a sin a — sin^ a);

whence cos 3a:=cos' a — 3 cos a sin' a,

sin 3a =3 cos- a sin a — sin' a.

Similarly may be expressed sines and cosines of
any multiple of a in terms of the like functions of
the single angle.

Elder's Formulw. — From the relations

e"'=cos a +i sin a, c"'" =cos a —i sin a, may be
found, by addition and subtraction, the Eule-
rian equations

sides will then be measured by their correspond-
ing central angles. In all mathematics, every
problem of angular measurement is ultimately
that of measurmg the angle between intersect-
ing lines, as all distance problems are reducible
to that of determining the distance between two
points.

The Right Spherical Triangle.—Let O be the
centre of the unit-sphere containing the triangle
CAB right-angled at .4. BP being drawn

cos a =— ((?''; + £• '"), sin q: :

2
-—.(e"'-i
2t^

').

Fig.

perpendicular to OA, and similarly PQ to OC,
BQ is perpendicular to OC. By aid of the figure

one may readily find in order the relationships:

(i) cos a=cos6cos<:,

(3) cos C =cot o cot b,

(s) sin b =sin a sin B,

(7) sine =tan6cotB,

(9) cos5 =cos b sin C,

(2) sin c =sin a sin C,

(4) sin b =tan c cot C,

(6) cosS =cot a tan c,

(8) cos a =cot B cot C,

(10) cosC=cos c sin S.

Sufficient for the solution of any right triangle,
these are less convenient than the equivalent
derived set presented imder the title

Napier's Circular Parts and Rules.—These
parts are: go°—a, go°—B, go°—C, b and c.

By substitution in the preceding formulae,
these parts are seen to be related as follows:

which are equivalent to (c) and (s) and ser\-e

to define sin and cos in terms of imaginary
powers of the Napierian base.

Some Curious Relations.—Letting a=— in

e"=cos a-(-isin a, we get t'^'^=j; squaring, we
obtain <;"'=— i; also e-'^^—i, and f^'^i— =0.
The last is eispecially noteworthy as involv-
ing the most notable set of five numbers in
mathematics: o, i, i, e, tt. Further develop-
ments would lead into the doctrine of Circle

Partition (Kreistheilung), which belongs to the
Theory of Functions of the Complex Variable,
to which the reader is referred.

Spherical Trigonometry.

A spherical triangle is the figure bounded by
three arcs (of groat circles) on the surface of a
sphere. Spherical trigonometry has for its

principal problem that of determining the
numerical values of the three remaining parts of a
spherical triangle when three parts are given.
This note is confined to triangles whose sides
ore each less than a semi-circumference and
whose angles are each less than -, or 180°.

Any spherical argle is measured by the corre-
sponding diedral angle, and the latter by the
plane angle of intersecting lines (in the faces of

the dierlral angle) drawn perpendicular to its

edge. For convenience the triangle will be
sui posed to be on a sphere of unit radius; the

(I

(2

(5

(9

(10

(8

(7

(4'

(6

(3

sin (90° — o) =cos b cos c,

sin c=cos (90°— a) cos (90°— C),

sm b =cos (90° — a) cos (90°— B),
sin (90° —i?) =cos b cos (90° —C),
sin

(
90° — C) = cos c cos (go° — i?)

;

sin (90°- a) =tan (go°-B) tan {go°-C),
sin c =tan b tan (go° —B,
sin b =tan c tan (90° —C).
sin (go° —B) =tan (90° —a) tan c,

sin (go°— C") =tan (90°— a) tan b.

Arranging the parts in some such cyclical
scheme as in Fig. 1 1 , it will be seen that any
part being taken as middle part, there are two
adjacent parts, and two others that may be and
are called opposite. By inspecting the first

half of the preceding table it appears that the
sme of any middle part is equal to the product
of the cosines of its opposite parts, and, fror,

the second half, that the sme of a middle pru't

is the product of the tangents of its adjacent
parts. Such are Napier's rules for circular
parts, the more readily remembered by virtue
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of the assonances appearing in their statement.

In the solution of right spherical triangles

it should be observed: (i) that a is less or

greater than qo° according as 90° is not or

IS intermediate to b and c, these being supposed
not e(iual to 90°; (2) 6 or c and the opposite
angle are both less or both greater than 90°;

(0 that corresponding to the data, b or c and
the opposite angle, there are two solutions.

Quaaranlal Triangles.—Those are so named
that have a side equal to 90°. The supple-
mental polar triangle of a quadrantal is right-

angled. Hence to solve a quadrantal, solve its

polar and subtract its parts each from 180°.

Oblique Spherical Triangles.—The theory of
the oblique spherical triangle is contained in

Fig. Fig. ij.

the following numbered equations deducible by
help of the figures. From Fig. 1 2 and analogy it

is obvious that

(11) sin a:sin i>=sin .4 :sin B,

(12) sin 6:sin c=sin i?:sin C
(13) sin c:sin a=sin C":sin ^,

three propositions constituting the Laiv of Sines
for Spherical Trigonometry. The Law of
Cosines, readily found from Fig. 13 (in which
CP is perpendicular to the plane AOB, PD,
and PE are perpendicular to OA and OB, and
PG and DF are parallel to OF and PE), is the
triplet:

(14) cos a=cos b cos c-|-sin h sin c cos .4,

(15) cos 6 = cos c cos a -I- sin c sin a cos .S,

(16) cos c =cos a cos 6 4- sin a sin 6 cos C.

From these, by passing to the polar triangle
(ofequalgenerality with that of Fig. 13), one finds
three relations of type

(17) cos yl =sin S sin C cos a — cos B cosC.

From the law of cosines flow the two triplets
of formulae adapted to logarithmic computation
and being respectively of the types

(iS) tan iA =\/sin(5 — 6)sin(5— a): Vsin s{s — a),

and

(19) tanla=v' — cos(S—^)cosS:
Vcos (S -S) cos (S - C) ,

J and S being the half sums of the sides and of
the angles.

Napier's Analogies.—From (17) by help of the
Sine Law are found the so-called first set of
Napier's analogies, namely
(20) cos l(a-(-6):cos i(« -6)

= cot JC:tan HA+B),
(21) sini(a-f6):sin J(a— 6)

= cot iC-.tan i(^-B);
and from these, by use of the polar triangle,
*^ ''second set:

(32) cos i(^4--B):cos i(A-B)
= tan ii;:tan J(o-f-fe),

(23) sin}(.4 4-J5):sinK-4-B)
= tan Jc:tan J(a — 6).

For ways of resolving the ambiguity incident
to the use of the Sine Law, the reader is referred
to any standard work on Spherical Trigonometry
(see Bibliography below)

.

Plane Trigonometry a Special Case of Spherical.
—The ground of the notable resemblances be-
tween corresponding plane and spherical for-

mulas may be made evident by the following
considerations: Suppose a plane p tangent to a
sphere of radius r at a point P. If r increase
without limit, the one-based zone having P for

mid-point will flatten, swelling out towards p so
as to include any given finite point Q near at
will but not on p however far Q be from P.
Plane p is said to be the limit of the sphere
surface as r increases limitlessly—a relationship
commonly expressed briefly by saying that a
plane is a sphere of infinite radius. Accord-
ingly the geometr\' and the trigonometry on a
sphere of radius r ought to degrade respectively
into plane geometry and plane trigonometry, on
taking r infinitel)' great. To show that and
how, in case of trigonometry, such degeneration
actually occurs, consider the spherical Sine
Law

. sina_sin6_ sin c

sin a sin /? sin f
where a, b, c are the sides {i.e., the central angles
they subtend), and a, ^, y the corresponding
angles, of a triangle on a sphere of radius r.

Denoting the lengths of a, b, c by /, m, n re-

.^•1 I
I m ti , ,.

spectively, a, o, c=— , — , — (radian measure).

Hence (s) may be written

/ . m
sin—

. n
sin—

/ sin a

r

sin 3

n

sin f'

Now it may be proved that the limit of the ratio

of the sine to the angle as the angle approaches zero
is I . Hence as r increases limitlessly and conse-

quently the angles — , — , — (numerators being

kept constant, or finite at any rate) approach
zero, the foregoing Sine Law degrades into

/ in "it

- =-—5=-^—;;, the Sine Law for plane
sill a sm ji sm /3

-^

triangles. Similarly, by use of the Sine and
Cosine Series, it may be shown that the Cosine
Law for the sphere degenerates for r = oo into
the Cosine Law for the plane, and that the
Tangent Law for the plane is but a special case
of the fourth Napierian analogy, the Law of
Tangents for the sphere.

Hyperbolic Functions.—These are associated
with the rectangular hyperbola (see Cartesian
Geometry, and Calculus) in amanner similar to
the connection of the trigonometric or circular
functions with the circle. The hyperbolic func-
tions invented by Lambert (i 768), maybe defined
as follows (compare with the Eu'lerian formula?)

:

naming them hyperbolic sine, etc., and denoting
them by sink, etc., their definitions are, sinh a
= l((;«— e-a), cosh a =^c + e- <•) , tanh ct

= sinh nrtcosh a, etc. Each of the six is ex-
pressible in tenns of each of the others. Thus,
cosh'a — sinh-a = i, tanh'a + sech^a = i, etc.
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These f-.iiictions are most instructively intro-

duced through the integral calculus. For their
geometric interpretation the re^ider is referred
to such works as W. B. Smith's ' Infinitesimal
Analysis.' Vol. I., and Greenhill's "Differential
and Integral Calculus.'

Pseudo-spherical Trigonometry.— A given
sphere has constant positive curvature (see Cal-
culus). If the radius be infinite, the curvature
is cero. The plane is a sphere of constant zero
curvature. Suppose the curvature to be con-
stant and negative. The surface is then called
pseiido-sfihere. This, too, has its trigonometry.
Its formul<-e are obtainable from those of spher-
ical trigonometry by replacing the circular func-
tions by the corresponding hyperbolic functions.

Bibliography.—Chauvenet, "Treatise on Plane
and Spherical Trigonometry': Loney, "Plane
Trigonometry'; Todhunter, "Plane Trigonom-
etry' and 'Spherical Trigonometry.'

Cassius J. Keyser,
Professor of .Mathematics, Columbia University.

Trigonometry, History of the Elements of.

Among the ancients trigonometry was simply an
adjunct to astronomy, and it so remained until
comparatively recent times. A slight trace of
its application to mensuration is found in the
famous papyrus of Ahmes (see Alcebr.\, His-
tory or THE Elements of), where a quotient
called seqt is mentioned. In the case of the
pyramids the seqt seems to have been the cosine
of the angle of slope of the edge, or in some
cases the tangent of the angle of slope of
the face. Among the Greeks frequent reference
to trigonometry is found among the writings
of the astronomers. Hypsicles (c. 190 B.C.)

used the Babylonian division of the circumfer-
ence into 360 degrees, and from this time the
sexagesimal fraction became common in as-

tronomy. Hipparchus (c. 150 EC.) was the first

to compute a table of chords, the ancients gen-
erally using the chord instead of the half-chord
or sine. Hero of Alexandria (see Hero of
ALEX.ANDRr.A) gave rules which are the equiv-
alent of certain modern formulas, and in par-

2ir

ticular computed the values of cot for all

n
values of n from 3 to 12 inclusive. Menelaus
of .Alexandria (c. 100 a.d.) carried the study
of Spherics to a considerable prominence, his

celebrated Regula sex quantitatum relating to the
transversal of the sides of a spherical triangle,

and he wrote six books on the calculation
of chords. It is, however, to Claude Ptol-

emy (q.v.), c. 125 A.D., that is due the introduc-
tion of a formal spherical trigonometry into

astronomy. The Almagest made the sexa-
gesimal fraction more widely known, and Ptol-

emy calculated the chords of arcs to a half
degree.

The Hindu astronomers used the half chord
instead of the chord which the Greeks usually
(but not always) employed. They thus used
the sine, and they added the versed sine and the
cosine, computing tables for these ratios. They
also knew the relation, sin" x + cos° x=J.

The Arabs made the greatest advance in

trigonometry of any peoples before the Renais-
sance. Al Battani, or Albategnius as the Latin
writers called him, c. 900 a.d., brought into
greater prominence the use of the sine, and
computed a table of values of sin a-/cos x and

its reciprocal, thus practically using the tangent
and cotangent. The present names for the vari-

ous functions are mostly modern. The name
sinus seems first to have been used by Gherardo
of Cremona, c. 1150, although often attributed to

Plato of Tivoli (also c. 1150) in his translation
of Al Battani.' Among the western Arabs Jabir
ibn Aflah, often known as Geber, was prominent,
his trigonometry covering both the plane and
the spherical parts.

In Christian Europe the science is first seri-

ously considered in the work of Regiomontanus
(q.v.), the famous pupil of Peuerbach (q.v.).

The latter had done some excellent work in

trigonometry, but he died before he could write
his projected treatise, and Regiomontanus car-

ried out his plans. The result was a work
which influenced subsequent text-books much
as Euclid's "Elements' influenced plane geom-
etry. The principal iormulas of plane and spher-
ical trigonometry are set forth, and the elemen-
tary science became crystallized. Subsequent
advances have been chiefly in the nomenclature,
the symbolism, and the computation of tables,

particularly of logarithmic tables. Among the

most prominent computers of the values of the

functions and of logarithms should be men-
tioned Rhaeticus (1514-76), Pitiscus (1561-1613),
Biirgi (1552-1632), Napier (1550-1617), Briggs
(1560-1630), and Vlacq, whose tables appeared
in 1628.

Bibliography.—Braunmiihl, A. von, 'Geschich-

te der Trigonometric' (Leipsic, 1900. 1904) ;

Cantor, M., 'Geschichte der ^lathematik' (Leip-

sic, 2d ed. 1894) : Gow, J., 'History of Greek
IMathematics' (Cambridge, 1884).

David Eugene Smith,
Professor of Mathematics, Teachers College,

Columbia University, Nezc York.

Trikala, tre'ka-la, or Trikkala, Greece, the

capital of the nome of Trikala in northwestern
Thessaly, situated 38 miles west of Larissa, with
which it has railroad connection by way of the

Gulf of Volos. The chief industries are tanning,

dyeing, and the manufacture of cotton and
woolen goods. The ancient town, Trikka, had
a famous temple of .Esculapius. Pop. (1896)
21,149.

Trikoupis, Charilaos, Greek statesman, son
of Spiridion Trikoupis (q.v.) : b. Nauplia 23
July 1832; d. Cannes, France, 11 April 1896.

He inherited his father's literary bent of mind
and later began the study of jurisprudence in

Athens, afterward studying and completing his

course at Paris. His mind then turned toward
diplomacy and in 1852 he entered the service of
his country as attache to the legation in London,
and in 1863 was promoted charge d'affaires. In
1865 he was in charge of the negotiations with
England which brought about the cession of the

Ionian Islands. He was elected to the Boule
the latter part of the same year, and joining the

Radical party became successively minister of
foreign affairs in 1866, premier in 1875. and
again in 1877 minister of foreign affairs in the

coalition ministry under Oinaris. He then again

became premier in 1878-80. and served also the

terms 1882-5. 1886-flo, 1891-3, and 180,3-5. but

at the next election he was defeated and even
lost his seat in the Boule. Tliis was probably

due to the low state of the finances of the gov-

ernment, which he had in vain attempted to raise
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to a degree of stability through the imposition

of tariffs and the enactment of agrarian laws as

well as by the building of railways. Public

confidence in his administrative ability was,

however, once more shown by his re-election

from the district of Valtos, but he was at the

time sick and died before taking his seat. His

speeches, AA7i)t jroXiTiKof, were published in one

volume at Athens in 1888.

Trikoupis, tre-koo'pTs, Spiridion, Greek

statesman and man of letters : b. Missolonghi, 20

April 1788; d. Athens 24 Feb. 1873. After com-
pleting his education at Paris and London lie be-

came private secretary to Lord Guilford at

Corfu. In 1 82 1, upon the outbreak of the Greek
insurrection, he returned to Missolonghi and
joined the patriots. Throughout much of his

life he was engaged either in administrative or

diplomatic affairs. From 18.33-41 he was min-
ister to England, and after 1843 he held in suc-

cession the portfolios of the ministry of foreign

affairs and of public instruction, the vice-presi-

dency of the Senate, and the post of envoy ex-

traordinary to France. As a man of letters he
was among the greatest names of modern
Greece. Most celebrated of his works was the

oration pronounced on Lord Byron, his friend

and associate, at the cathedral of Missolonghi.

His 'Poeme des Kliphtes' (1820) is well known,
as is also his 'Histoire de la revolution grecque'

(1853-7).

Tril'by, a novel by George Du Maurier, so

named for its principal figure, and published in

1894. It is a story of artist life in the Latin
Quarter of Paris. It achieved a great and sud-

den popularity and was very soon dramatized.

Trilby, the heroine, is a laundress and artist's

model and her relations with three artists, Taffy,

the Laird, and Little Billee, form the theme.

Tri'lithon, a monument, probably sepulchral,

either standing alone or forming part of a larger

work, and consisting of three stones ; two up-
rights, connected by a continuous impost or
architrave. Among the best-known examples of

trilithons are those at Stonehenge. on Salis-

bury Plain, England. In the trilithons still

standing, each of the uprights has a tenon on its

surface, and the under sides of the architrave

or horizontal piece have each two mortises into

which the tenons fit. Similar monuments are

fmind in Scandinavia over the graves of the dis-

tinguished dead.

Trillium, a genus of the Lilialcs. monocoty-
ledonous plants, having all the parts in threes,

to which circumstance the generic name refers.

They are handsome plants, known also as wake-
rnbin, native to North America and .^sia. The
leaves are triple, in a single whorl, the flower-

peduncles arising from the centre. The three

petals of the flowers alternate with the same
number of sepals. The fruits are large berries,

dark red or purple in color, and sometimes
angled. They are early blooming smooth peren-

nials, with perpendicular rhizomes ending
abruptly and abounding in starch. TriHiiiin

jirandiftoruni. which extends from Quebec to

Florida and westward, in cnol, damp woods, has
rhombic, ovate and pointed leaves. The petals

are somewhat spreading, pure white or touched
with pink, when aged turning to old-rose tints.

The painted trillium (T. undulatum) is very

small, with white petals, narrow and wavy-
margined, and veined with purple. 7". ceniuiim

has a white-petaled flower nodding on a re-

curved stalk quite under the leaves, which are

broadly rhombic. Other species have green
flowers, as T. viride and T. recurvatum, the

latter distinguishable by its reflexed sepals.

Two, at least, are purple-flowered, the blossom
of one being sessile (T. sessile), and the other

{T. ereclunt) having declined flower-stems and
reddish-purple petals, somewhat acute, and a

little longer than the lanceolate sepals These
have a most disagreeable odor, probably attract-

ive to carrion flies, however, and are among
the first plants to bloom in the shady, cool w'oods

of eastern America. They are called beth-root

or birth-wort, and have a rhizome of sweetish,

astringent, acrid taste, and emetic properties.

TriTobite, in palseontology, any individual

of the order Trilobila. so called from the divi-

sion of the external .skeleton into three regions:

(l) a cephalic shield; (2) a variable number of

body rings; and (3) a caudal shield, tail, or
pygidium. The cephalic shield is usually more
or less semicircular, with an elevated portion,

the glabella, bounded by the fixed cheeks, to

which the free cheeks which bear the eye are
attached by the facial suture. The posterior
(genal) angles of the free cheek arc commonly
prolonged into longer or shorter spines. The
eyes are sessile, compound, and consist of an
aggregation of facets, covered by a thin cornea.
The number varies greatly, Barrande having
found as few as 14 and as many as i.=;.ooo facets

in each eye in different types. Behind the
cephalic shield comes the thorax, composed of

a number of segments (2 to 26), capable of
more or less movement on each other ; in sev-

eral genera this freedom of movement was so

great that species could roll themselves up into

a ball, like a hedgehog. The tail is also com-
posed of a number of segments (from 2 in

Sao hirsuta to 28 in the genus AmI'hion'),
ankylosed or amalgamated. The extremity is

sometimes rounded, but may he prolonged into

a spine, and the ends of the pleurae of the tail-

segments may also be produced info spine-like

processes. With regard to the under-surtace
and appendages of the trilobites much remains
to be discovered. The head bears a hypostome
or plate in front of the mouth and four pairs of
jointed appendages, the basal parts of which
were modified to serve as jaws.

From Walcott's examination of sections of

rolled-up specimens, it appears that the thoracic

appendages were slender, five-jointed legs, in

which the terminal segment formed a pointed

claw, and the basal segment carried a jointed

appendage, homologous with the epipodite of

many recent crustaceans. On each side of the

thoracic cavity was attached a row of bifid, spiral

branchial appendages, and appendages serving
also as gills were probably attached to the bases

of the thoracic limbs.

Trilobites vary greatly in size, some being
scarcely larger than a pin's head, while species

of Asaphus have been met with two feet in

length. They appear to have lived on muddy
bottoms in shallow v\'ater, feeding on small
marine animals, and probably swam on their

backs, as do the recent Af>tis and the larval

forms of Limuhis. The general opinion of
zoologists at the present time is that they are



TRILOGY— TRINIDAD

related, through the Xiphosura and Lhnalus, to

the Arachnida, and are not crustaceans as for-

merly believed. Trilobites are characteristic of

the Pateozoic system or rocks, and reached their

maximum development in the Ordovician. The
genera are numerous.

Consult: Zittel and Eastman, <Te-xt-book of

PalKontology' ; Walcott, 'Bulletin Museum
Comparative Zoology' (Cambridge 1881).

Tril'ogy, among the ancient Greeks, a

union of three tragedies, connected in subject,

which, together with a satirical piece, were per-

formed in immediate succession. There is only

one trilogy of antiquity which we can be certain

of possessing complete, namely, the <Orestias>

of ^schylus, which contains the 'Agamemnon,'
<Choephori,> and 'Eumenides.'

Trimble, trim'bl, Isaac Ridgeway, Ameri-
can soldier: b. Culpeper County, Va., 15 May
1802; d. Baltimore, Md., 2 Jan. 1888. He was
graduated from West Point in 1822, engaged in

surveying military roads under the government

in 1822-32, and then resigned to pursue the pro-

fession of civil engineering. He was afterward

engaged as chief engineer on different railroads

and at the outbreak of the Civil War joined the

Confederate army. He was appointed colonel

of engineers in 1861, had charge of the con-

struction of defenses of Norfolk, Va., and later

built the batteries at Evansport on the Potomac.
He chose the position for the Confederate forces

at Cross Keys, 8 June 1862, was engaged at

Gaines' Mills, Slaughter Mountain, and at

Manassas, and in 1863 was promoted major-
general. He took part in the charge of Pick-

ett's division at Gettysburg, where he lost a leg

and was taken prisoner. He was exchanged in

April 1865 and reached Lynchburg on his way to

rejoin Lee, the day after the surrender at Ap-
pomattox.

Trimble, Robert, American jurist: b.

Berkeley County, Va., 1777 ; d. 25 Aug. 1828. He
removed with his parents to Kentucky in 183 1,

and there gained with little instruction sufficient

education to enable him to teach. He later

studied law, was admitted to the bar in 1803
and in that year settled at Paris, Ky., where he
engaged in law practice. He was soon after-

ward chosen to the legislature, was appointed
second judge of the court of appeals in 1808, and
chief justice of Kentucky in 1810. He was
United States district attorney in 1813, served
as district judge of Kentucky in 1816-26, and
from 1826 until his death was a justice of the

United States Supreme Court.

Trimeth"ylam'ine, N(CH:i)3, an organic
chemical compound found in very small quantity

in various plants, hawthorn, wild cherry, pear,

etc., but contained in considerable amount in

herring brine, where it is the result of the decom-
position of organic substances containing nitro-

gen. Obtained usually by the action of heat

upon the "vinasses" or residues from the refinery

of beet sugar. It can be made in the laboratory

by action of methyl iodide upon ammonia. A
liquid boiling at 9° to 10° C, soluble in wafer and
possessing a very strong ammoniacal and fishy

odor. Its chemical behavior is like ammonia
in that its water solution is a strong base which
unites with acids to form salts. It may be con-

sidered as ammonia NHa in which the three

hydrogen atoms have been replaced by three

methyl (CHs) groups. The methylamine hydro-
chloride is used extensively in place of ammon-
ium chloride in the Solvay process for manufac-
ture of potassium carbonate. See Solvay
Process.

Trimurti, tri-moor'ti, in the religious sys-

tem of latter Brahmanism, the Hindu trinity,

Brahma, Vishnu, and Siva, considered as an in-

separable unity. The sectaries of Brahma,
Vishnu, and Siva respectively make their god the

original unity from which the trinity emanates

;

but considered separately, Brahma is the creat-

ing, Visknu the preserving, and Siva the destroy-

ing principle of the deity, while^ Trimiirti is the

theological or philosophical unity, which com-
bines these separate forms in one self-existent

being. (See Brahm.\, SivA, and Vishnu). The
Trimurti is represented symbolically as one body
with three heads, Vishnu at the right, Siva at

the left, and Brahma in the middle, holding the

receptable for alms, and wearing the crown of

roses.

Trincomali, tring"k6-ma-le', or Trikona-

malai, Ceylon, a town situated on Trincomali

Bay on the northern part of the east coast. _ The
bay forms a safe harbor of refuge, and is de-

fended by strong fortifications. Pop. (1901)

11,793-

Trine, Ralph Waldo, American writer on
character building: b. Mount Morris, 111., 9
Sept. 1866. He was graduated from Knox Col-

lege, Galesburg, 111., in 1891, and has published

several popular booklets, including 'What All

the World's a-Seeking> ; 'In Tune With the

Infinite* ; 'The Greatest Thing Ever Known'
(1898) ; 'Every Living Creature' (1899) ; etc.

Trine Immersion, the name given to the

practice in the primitive Church of dipping a

person who was being baptized three times be-

neath the surface of the water, at the naming

of the Three Persons of the Holy Trinity. See

Baptism ; Baptists.

Trinidad, Colo., city and county-seat of

Las Animas County: situated in the extreine

southern part of the State, 50 mdes east of the

Continental Divide ; on the .'\tchison, T. & S. F.

and the Denver & R. G. R.R.'s. It was first

settled in 1853 by Mexican ranchers; became a

town under territorial law in 1872; and a city

in 1877. Trinidad is situated in a coal-mmmg
and agricultural region, and derives its busuiess

chiefly from mining and trade in agricultural

products: there are also railroad shops and a

wool-scouring mill; and three banks with a

combined capital of $275,000. It contams a

Carnegie public library, four public schools,

including a high school, a business college, St.

Joseph's Academy, and the San Rafael Hos-

pital. The government is vested in a mayor

and a board of aldermen of 10 members, elected

bi-annually ; the waterworks are under muni-

cipal ownership. Pop. (1890) 5,5231 (1900)

5,345. Fred Chase,

Secretary of the Chamber of Commerce.

Trinidad,
'

Sp. tre-ne-fhiit'h', Cuba, city,

province of Santa Clara; four miles from the

southern coast ; 40 miles southeast of Cienfuegos.

It was founded by Diego Velasquez in 1513.

It is connected by railroad with its port,

Casilda, and carries on a considerable trade

:

coffee was formerly its most important export
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but the export of sugar is now increasing. It is

well situated on high ground, and is one of the

most healthful cities on the island. Pop. of the

municipal district (1899) 24,271.

Trinidad, West Indies; among the Brit-

ish islands in that arcliipelago the second in

Bize and number of inhabitants ; area i,7S4

square miles and population 255,148. It lies

just above lat. 10° N., so near to the coast of

Venezuela, and in respect to fauna, flora, and
geological formation so closely identified with

South America, that, as has been well said, it

"is merely a severed fragment of the mainland,

having exactly the same relations to it that

Long Island has to the adjacent coast of New
York and New England." Its mountain ranges

are not volcanic (like those which formed the

Caribbees, stretching away toward the north),

but exemplify the east-and-west trend which is

found also in adjacent parts of South America
and in the Great .Antilles. The Gulf of Paria,

enclosed between Trinidad and the Venezuelan
coast, has two narrow outlets, la Boca de la

Sicrpe (the Mouth of the Serpent) on the

south, and la Boca del Dragon (the IMouth of

the Dragon) on the north— both names be-

stowed by Columbus. (Compare 'Scritti di

Cristoforo Colombo,' edited by Ccsare de Lollis,

Rome 1894.) Nearer the latter than the former,

and overlooking the gulf from hills several

hundred feet above sea-level, is Port of Spain,

the capital of the island: a city of 54.100 in-

habitants, celebrated for its views, cool breezes,

and good climate— though in IQ03 its hospitals

were crowded with patients suffering from an
infectious disease.

More than one third of the inhabitants of

the island are East Indian coolies ; even more
numerous are the negroes and mulattoes, the

latter of mixed African, Spanish, French, and
English blood ; there is a small English element,

and the commerce of the ports attracts a few
Venezuelans, Portuguese, etc. The number of

East Indians was given in 1901-3 as 86,357; it

was estimated at 98,000 in 1897-8 by Mr. Hill,

in whose work, <Cuba and Porto Rico, with the

Other Islands of the West Indies,' appears the

following account : "They are brought from
Hindustan, under contract, at the expense of

the colony, and under care of the government
agents. They are apprenticed to owners for

five years. . . . They dwell by themselves
in little huts of a peculiar type, and maintain
their own dress, priests, and religious cere-

monials. Rice, cassava-roots, and fruits supply

their scanty meals. They are bound by law to

work nine hours a day for 280 days in the year,

and receive a regular rate of wages, usually less

than sixpence a day. The law concerning this

.ipprenticed larbor is very strongly enforced
both upon the coolie and his employer. Each
estate employing coolies is obliged to provide

hospitals under the inspection of medical visi-

tors, and all the labor arrangements are subject

to the inspection of government agents, who
visit the estates constantly and report each
week to the agent-general of immigrants ; he
in turn reports to the governor, who has abso-
'ute authority to cancel the contract and re-

move any and all coolies from an estate. When
the time of indenture is ended the coolie is en-

titled to transportation back to his native land.

In lieu thereof he can make a new contract for

a year, or he can remain and work wherever he
chooses, and receive the amount of his return

passage in cash. . . . Low as their wages
are, most of them accumulate considerable sums,
which are often converted into silver bracelets

and bangles for the arms and ankles of their

women, who thus preserve the family treasure."

The various forms of agriculture are shown in

recent statistics of the areas devoted to each,

namely, to cacao 190,800 acres; sugarcane

52,000 acres; ground provisions 34,500 acres;

pasture 15,200 acres; cocoanuts 14,000; and
coffee 4,000 acres.

The average annual values of exports and
imports, based upon statistics of the years

1899-1901, inclusive, are : exports from the island

$12,671,815, and imports $12,813,040. But bul-

lion and specie are included in both of these total

amounts; furthermore, as stated by the collector

of customs at Port of Spain, "The great bulk

of the Orinoco trade is done through Trinidad.

There cargo is transfered to or from river

steamers having a draft of about 10 feet. These
are able, without leaving smooth water, to enter

the Macareo, and by that channel to reach Ciu-

dad Bolivar, which is about 300 miles from Port

of Spain." (Compare Bulletin, Sept. 1903, Bureau
of American Republics.) In other words, Port of

Spain is the place of reshipment in the foreign

trade of Venezuela. Among the articles ex-

ported from Trinidad in 1901 were : cocoa,

valued at $4.771,455 ; sugar, $2,261,050; and as-

phalt, $798,165. The asphalt, largely used as

material for pavements in the United States, is

obtained from the so-called "asphalt lake," which
is situated about 60 miles south of Port of Spain.

This "lake," covering nearly 100 acres, "has a

black surface, with inky pools of soft bitumen
and spots of yellow bubbles and water-cracks.

The surface is yielding and a strong odor of

sulphuretted hydrogen prevails. Anything more
black and repulsive can hardly be imagined. It

has been likened to a vast asphalt pavement with
many holes filled with inky waters in which
swim ugly fish and black beetles. When pieces

of pitch are taken from the lake, nature at once
begins to repair the damage, and in 24 hours
the hole is filled again." (Compare Hill, page
369.) The island's chief imports in igoi were:
textiles, valued at $1,930,000; machinery and
hardware, $1,012,020; flour, $893,350; and rice,

$581,400. The annual average revenue of Trini-

dad and Tobago for the years 1899, 1900, and
1901-2 was $3,375,670, and their annual average
expenditure during the same period, $3,370,200.

Items of the expenditure in the fiscal year
1901-2 were : public works, $748,810 ; debt

charges, $253,115; police, $236,490. The public

debt in 1902 was $4,961,430.

Trinidad and the adjacent island of Tobago
(area of the latter 114 square miles) are admin-
istered together as a British colony, having a

governor (salary $25,000), executive council of

six members, and legislative council of 22 mem-
bers, all nominated. The annual appropriation

for the support of the schools (237 public

schools, with 30,706 pupils) is about $194,175.

There are many private schools, and two colleges

(the Queen's Royal and attached Roman Cath-
olic). The distribution of the Christian popula-

tion in Trinidad and Tobago is : Roman Cath-

olics, 89,213; Church of England, 72,920; other

denominations, 29,967. There are 81^ miles of

railway; 1,147 miles of telegraph and telephone;
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and lines of steamships connecting the island

with England, North America, Holland, and
Venezuela. The police force numbers 567 men.
Police volunteers and special constables are
readily secured for service in emergencies, as
was proved on 23 March 1903, when a riot oc-

curred in the streets of the capital as a result

of general disapprobation of the methods of the

government, the special cause of complaint being
an onerous water-tax. Banks are : The Colo-
nial ; a branch of the Union Bank of Halifax;
and the Government Savings Bank.

To the aborigines (probably of the Carib
stock), their island was known as lere, a word
signifying "Land of Humming-birds" ;_ it re-

ceived the name which it now bears in July
1498, when Columbus, in the course of his third

voyage, was drawing near to the coast of South
America. His son Ferdinand Columbus writes:

"One day about noon as he was thus sailing,

Alonso Perez Nirando, a sailor of the town
of Huelva, while going up to the round-top,
saw the peaks of three mountains to the west-
ward, distant about 15 leagues. Not long after-

ward they beheld land extending northeast-

wardly as far as they could see. When they had
given thanks to God and said the Salve Rcgina
and other prayers used by seamen in times of
distress or joy, the admiral called the discovered
island, la Isla de la Trinidad [the Island of the

Trinity], for he had thought of giving that

name to the first land they should find on the

voyage, and now God had graciously granted
him the sight of three mountains near together
as has been mentioned." In the letter from
Christopher Columbus to the king and queen,
describing his third voyage, this beautiful inci-

dent is narrated, the details being substantially

the same, but their grouping less effective. The
island has further interesting historical associa-

tion with the successful expedition of Cortes to

Mexico and the disastrous undertaking of Sir

Walter Raleigh in Guiana (q.v.). Robert Dud-
ley, Earl of Leicester, in 1594 explored Trinidad,

and on his return to England wrote the appre-
ciative description of it which appears in his

brief account of the voyage. (See West In-
dies.) From the date of his visit to the end
of the i8th century, Spain, France, and England
contended for the possession of the island, and
each in turn held it for a while : some of the
ethnological consequences have been mentioned
above. The indigenes of the "Island of Hum-
ming-birds" vanished long ago from the scene

;

the present inhabitants of the "Island of the
Trinity" are Africans, and non-Christian East
Indians, with the proportion of white people
of pure blood practically unchanged in the pass-

ing centuries. Mareion Wilcox,
Authority on Latin-America.

Trinita'rian, one who believes in the doc-
trine of the Trinity, the union of three persons,

Father, Son and Holy Spirit, in one Godhead.
The received doctrine of the Christian Church
among Trinitarians holds that it is taught in

the Scriptures that there is but one God, and
yet that tliere are three equal subjects in the

one Godhead, who are described as persons, but
that wi can not determine in what sense these

three are separate and in what sense they are
united in one. The incorporation of the doc-
trine of the Trinity in the creeds of Christendom
is the result of the attempts to reconcile two

seemingly conflicting teachings of the Bible, the

first that the Father, Son and Holy Spirit each
possess the divine attributes, and is worthy to

be worshipped, and the second that there is but
one God, and that polytheism is sinful.

Under the name Trinitarians, a monastic
order (see Orders, Religious) was founded in

the year 1197 by Pope Innocent III. for the ran-

som of Christians captured by the Moors and the

Saracens. John de Matha (d. 1213) and Felix
de Valois (d. 1212) were the leaders of the or-

der, the former becoming its first genera! and the

latter its first abbot. By 1200 a.d. 200 Christians

had been redeemed out of slavery in Morocco
by the Trinitarians and the society spread rap-

idly in France, Italy, and Spain. Aided by Ho-
norius III. and Clement IV., it afterward spread
into Portugal, the United Kingdom, all of south-
central Europe and finally to America. From
the character of the work done by the order its

members came to be known as Redemptionists,
and in France by the middle of the 17th century
there had been 246 redemptions, releasing 30,720
prisoners, while the numbers for Castile and
Leon were 362 redemptions and 11,809. By the

i8th century the order possessed over 300 houses,

but it was rapidly nearing its end, which came in

the latter half of that century; it is now almost
extinct, having outlived its usefulness.

Trin'ity, (i) A river which has its rise

in Trinity County, in the northeastern part of

California. It flows into the Klamath River in

Humboldt County. Its length is about 130 miles.

(2) A river in Texas which has its rise in the

northern part of the State. It is formed by the
union of two rivers, the East and West Fork.
It flows east and southeast, and enters Trinity

Bay, an arm of the Gulf of Mexico. The total

length is 560 miles. At high water it is navi-

gable for small boats a distance of 500 miles. It

flows through a rich agricultural country.

Trinity Bay, Newfoundland, a large, irreg-

ular bay on the southeast coast, cutting off, to-

gether with Placentia Bay, the peninsula of

Avalon from the main part of the island. Its

chief port is Heart's Content.

Trinity College, located at Hartford,
Conn. It was founded by Bishop Brovviiell of

the Protestant Episcopal Church in 1823 ; and
was then chartered as Washington College. In

1831 the name was changed to Trinity College;

in 1872 the original campus was sold to the city

of Hartford as the site for the State capitol,

and the college moved to its present site. The
college offers the following courses: (i) a
course in arts leading to the degree of A.B.,

(2) a course in letters and science leading to the

degree of B.S., (3) a course in science, leading

to the degree of B.S., (4) a course in letters,

leading to the degree of B.L., (5) a course in

civil engineering, added to the curriculum in

1903-4, three years in length ; those taking this

course may receive either the degree of A.B.
or B.S., according to their electives. The Col-
lege has a large number of scholarships, one
fellowship, and a graduate scholarship. Among
the buildings are the Saint John Observatory.
Boardman Hall (natural history building) and
the Gymnasium and Alumni Hall. The library

in 1904 contained 46.000 volumes; the productive
funds amounted to $850,000; the students num
bered 125. and the faculty 20.
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Trinity College, Cambridge, England;
founded by Henry VHI., in 1546 on the site and
out of the revenues of Michael-house (1324),

King's Hall (13,37), and other ancient societies,

is the largest college of the university. To the

60 fellowships and scholarships of the founda-
tion Queen Mary added 20 scholarships. The
scholarships, which are tenable up to the M.A.
degree, have a yearly value of from $150 to $500,

the sizarships of about $350, and there are

further tliree annual minor scholarships of $350
and three of $250, tenable for three years, besides

16 exhibitions for scholars from Westminster,
St. Paul's, Lynn, Shrewsbury, etc., and numer-
ous prizes. The fellows, with certain excep-
tions, must take holy orders within seven years

after their M.A., and the college may elect pro-
fessors or other distinguished literary or scien-

tific men to regular or honorary fellowships.

Trinity is more conspicuous for the extent than
the special architectural beauty of its buildings.

Noteworthy, however, are Nevill's Fountain, the
three great gateways by which the three chief

courts are entered, the Gothic Hall with its high-
peaked roof, the chapel (re-decorated 1875), the
library designed by Wren, and containing nearly
100,000 volumes, the Master's Lodge, with its

state rooms, where royalty and the judges are re-

ceived, and the rich collection of busts and
statues of former members— of Newton, by
Roubillac, Porson by Chantrey, Byron by Thor-
waldsen, Barrow, Macaulay, Whew'ell, Sedg-
wick, Tennyson, etc.

Trinity College, Oxford, England, was
founded by Richard de Hoton, prior of Durham,
in 1290, for the education of the student monks
of Durham. It was rebuilt and improved by Sir
Thomas Pope in 1554, and after Balliol was the
first college re-endowed by a layman, and further
remarkable in view of the Reformation, as being
like Saint John's, indebted for this to a Roman
Catliolic. The faculty consists of a president, 12
fellows, several honorary fellow^s and lecturers.

There are 21 scholarships, nine exhibitions, and
he average annual attendance of undergraduates
is about 200. The college has in its gifts ten
church livings. The buildings surround a fine

quadrangle, and include a Renaissance chapel,
built in 1694 in which is a fine altar-piece, and a
beautiful carved screen. Among the dis-
tinguished alumni are Sheldon, Ludlow, Ireton,
Newman, Pitt, North, Stubbs, Rawdinson, and
Bryce.

Trinity College, or The University of
Dublin, Ireland, is said to have been founded
by Queen Elizabeth in 1591. Some authorities,
however, assert that she merely endowed and
Protestantized the school and tliat its estab-
lishment was due to Alexander Bigner or Big-
nor, an ecclesiastic of the 13th century. It is the
largest and most important educational institu-
tion in Ireland and has extensive buildings
which enclose several quadrangles. Corinthian
columns ornanient the principal front, the chapel
has a Corinthian portico and the decorations of
the fine library are also Corinthian. See Dub-
lin, Universitv of.

Trinity College, located at Durham. N. C.
It was founded as a school of secondarv grade in
1838, and was then located in Randolph County;
in 1851 it became a norma! college, and the next
year established a full college course and was

Vol. 15—28

granted power to confer degrees. In 1857 it was
placed under the control of the North Caro-
lina Conference oi the Methodist Episcopal
Church, South, and in 1859 the name was
changed to Trinity College. During the Ci\il
War the college was compelled to close; and
was reopened in 1866. In 189 1 it was moved
to its present site in Durham. Women were ad-
mitted to all privileges of the college in 1896.
The college ofifers three groups of studies, all

leading to the degree of A.B., the first group
requires Latin and Greek in the first two years,
the second group substitutes French or German
for Greek, and the third group is for students
intending to do advanced work in mechanical,
electrical or civil engineering; the work of the
last three years is partially elective. Provision
is also made for graduate work for which the
degree of A.M. is conferred. There are 50
scholarships, and two loan funds for the aid of
poor students : tuition is free for those studying
for the ministry. The grounds, consisting of
73l4 acres, are known as Trinity College Park,
and are under the municipal government of
Durham; the buildings include the Washington
Duke Building, the Crowell Science Building,
the Epworth Building, the Mary Duke Building,
the Craven Memorial. Hall, the Angier Duke
Gymnasium, a dormitory (erected 1902) and the
library (completed 1903). The productive funds
in 1904 amounted to $429,000 ; the students num-
bered 375, and the faculty 23.

Trinity College, a Roman Catholic institu-
tion for the higher education of women, located
at Washington, D. C. It was founded by the
Sisters of Notre Dame (Namur), and v/as first

opened to students in igoo. It offers two college
courses leading to the degrees of A.B. and B.L.
respectively; and has no preparatory depart-
ment. The library in 1903 contained over 5,000
volumes; the income amounted to $25,000; the
students numbered 51.

Trinity, Doctrine of the, the Christian doc-
trine of the triune nature of God. The doctrine
of the Trinity is nowhere expressly taught in the
Old Testament.

^
The doctrine in regard to the

divine nature which is most strongly insisted on
throughout the Old Testament is the unity of
God as opposed to polytlieism, and by the names
by which God revealed himself to Moses (Ex.
iii. 14, IS, and other passages) it is implied that
the divine nature is inscrutable to human intel-
ligence. The plural form used to designate the
Deity in the account of the creation, and many
other incidental circumstances or expressions,
are, however, held as implying, if not teaching,
this doctrine.

In the New Testament it is evident that the
doctrine of a Trinity in the divine nature is

clearly and copiously taught. In the Gospels
Christ himself asserts a mysterious union between
himself and the Father, appropriates to himself
by an evident allusion the mysterious name of
God revealed to Moses, and repeatedly refers to
the Holy Spirit along with the Father as partak-
ing of the same divine nature and union. The
same doctrine is implied in the teaching of John,
the forerunner. In the baptism of Christ by him
the Holy Spirit is represented as descending
visibly upon him while he is recognized by an
audible voice from the Father, and in the rite
of baptism instituted by Christ the names of
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Father, Son, and Holy Ghost are used as the
joint designation of the divine being. The
apostles and other writers of the New Testa-
ment Epistles constantly employ this form both
in the introductory assertion of their authority
and in their closing benedictions.

Among the definitions which resulted from
the conflict of opinion in the early Church with
regard to the doctrine of the Trinity, that which
was adopted by the Catholic Church, and is gen-

erally accepted by orthodox Christians, fairly

claims the merit of the fvillest harmony and
iTiost comprehensive consistency with the va-

rious statements of Scripture. It is that three

are in the Godhead three persons, one in sub-

stance, co-eternal, equal in power, the Father,
Son, and Holy Ghost. It was only, however,
after a severe and protracted conflict that this

definition came to be generally accepted, and as

soon as the definition proceeds one step further

a wide schism again separates the Church. The
Eastern Church holds that the Holy Ghost pro-

ceeds from the Father; the Western, throughout
all its divisions, adopting the amended form of

the Nicene Creed, holds that he proceeds from
the Father and the Son. The three creeds com-
monly called the Apostles', the Athanasian, and
the Nicene, all contain the points of agreement
between the two divisions of the Church, while
on the point of difference the Athanasian and
the commonly known form of the Nicene ex-

press the faith of the Western Church. The
word "Trinity" is not in Scripture. The term
persons is not applied in Scripture to the Trin-
ity, but something analogous to the conception
of personality seems to be implied in the apos-
tolical arguments of the epistles. See Arians;
Nice, Councils of; Nicene; Creed Unitarians.

Trinity University, situated at Toronto,
Canada, and since 1903 in federation with the
University of Toronto. The University was
founded by Royal Charter in 1852, and at that
time was organized with the faculties of Arts,

Divinity, and Medicine, the latter two having
been previously established independently.
Since that time all courses of the University
have been opened to women, and Saint Hilda's
College, the residential building for women,
erected. New departments have also been
added and the faculty of Medicine reorganized
until at the time of the federation with the
University of Toronto the organization of Trin-
ity, with its affiliated schools, included Trinity
College (the Faculty of Arts), Saint Hilda's,

College, the Faculty of Divinity, the Faculty of

Law, Trinity Medical College, the Ontario Med-
ical College for Women, the Toronto Conser-
vatory of Music, the College of Pharmacy, and
the Dental College. The federation of Trinity
and Toronto was legalized by the proclamation
of the Lieutenant-Governor-in-Council, 28 Nov.
igo3, and took effect i Oct. 1904. The distinc-

tive feature of Trinity in comparison with the
other schools included in the University of

Toronto is its provision of residential buildings
for students in the Arts Department ; in this it

has been modelled after the English universi-
ties of Oxford and Cambridge. There are also
certain courses in religious subjects in the regu-
lar Arts course; some of which are prescribed
for only such students as are members of the
Church of England. See also Toronto, Uni-
versity OF.

Triple Alliance The, or Dreibund, dri-
boond, a defensive alliance between Germany,
Austria-Hungary and Italy, which continues,
under the existing pact, until May, 1909.
In 1873, the German emperor, the emperor of

Austria and the Czar of Russia entered into a
mutual understanding known as the Dreikaiser-
bund, for the preservation of peace in Europe.
It was not an alliance, but a friendly agreement
between the sovereigns. It caused the first Ger-
man einperor, however, to hesitate to enter into
any new arrangement which might seem at va-
riance with the understanding in question, until

the growing cordiality between France and Rus-
sia made Germany apprehensive as to the fu-

ture. In 1879 a dual alliance was effected be-
tween Germany and Austria-Hungary, Prince
Bismarck acting in behalf of Germany, and
Count Andrassy for Austria-Hungary. The
terms of the alliance bound each of the con-
tracting powers to come to the assistance of the
other with its militar)' and naval forces, in case

of an attack from two sides, such as an attack
by Russia and France on Germany, or by Russia
and Italy on Austria-Hungary. Italy was un-
der obligations to Germany for the results of

the war of 1866, which established Italian unity,

but had causes of difference with Austria on ac-

covmt of the territory, chiefly Italian as to its

people, still held under Austrian dominion.
The latter influence was at last outweighed by
jealousy and distrust of France, when the
French seized Tunis, and gave evidence of in-

tent to further extend their possessions in North
Africa, which the Italians regarded as a field for

Italian expansion. In 1883, therefore, Italy

joined Germany and Austria in what has since

been known as the Triple Alliance. Although
the general purpose of the Triple Alliance has
been set forth by the statesmen of the countries

interested, the exact terms have been kept
secret. It is understood, however, that Italy is

to be assisted by Germany and Austria in resist-

ing any aggression by France, and must send
troops to the aid of Germany and Austria, or

either of those powers, should they be invaded
by France or Russia or both. The alliance

would have terminated in May, 1903, by lapse

of the period agreed upon, and much doubt was
felt as to whether Italy would consent to a re-

newal. The relations between France and Italy

had become more amicable, France agreeing
not to stand in the way of Italian aspirations in

the direction of Tripoli, and Italy being willing

that France should have a free hand in Morocco.
The dual alliances between France and Rus-

sia, and England and Japan, and apprehension
that Italy might come to a closer understanding
with France, made Germany anxious to renew
the Triple .'Mliance as a guaranty of German se-

curity and European peace. Inducements were
offered to Italy in the form of more favorable
treatment for her commercial products, and it is

supposed, although not stated on authority of

the statesmen of either country, that Italy was
told that she might curtail her military ex-

penses.
The influences in favor of renewal prevailed,

and a new treaty was signed at Berlin, 26 June
igo2, which prolonged the Triple Alliance in its

original form for a further period of six years.

Trip'ler, Charles Eastman, American in-

ventor: b. New York 10 Aug. 1849. Early in
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life he became an expert mechanician, and in

1871 constructed several models of canal boats

propelled by their own motive power. In i&y2

he was engaged on a naphtha engine to be used

in launches, its principle being the recondensa-

lion of naphtha so that it could be used over

and over. Experiments in the field where he has

since become distinguished were also begun at

this time. In the early part of i8gx) he made
his first regenerative coil, and he shortly dis-

covered principles hitherto unutilized in the

process of liquefying air. His inventions and
rights are controlled by the Tripler Company.

Triplet, in music, a combination of three

notes to be played in the time of two. They are

joined by a slur and distinguished by having the

figure 3 above them.

Tri'pod. This name, sigliifying generally

any three-legged utensil, came to be applied to a

bronze altar consisting of a caldron raised on

a three-legged stand of bronze. Such was the

altar of Apollo at Delphi. It had a round flat

plate on the top, on which the priestess sat

when giving responses. Tripods of fine work-
manship and of precious metal were placed in

later times as votive gifts in the temples, es-

pecially those of Apollo (q.v. ).

Tripoli, Tripolis, or Tarabulus, a town
in Syria, Asiatic Turkey, in the vilayet of Bei-

rut, about 40 miles north-northeast of the city

of Beirut and two and a half miles from El-

Mina, its port of entry. It is sii;nated at the

foot of a spur of Mount Lebanon and at the

mouth of the Kadisha. The ancient town was
situated on a triangular promontory jutting out

into the Mediterranean Sea, and for several cen-

turies continued to occupy that position. Earth-

t|uakes destroyed a greater portion of the town
in 450 and again in 550; in' 638 it was captured
by the Saracens ; it became an important strong-

hold at the time of the Crusades, and in noS
was captured by the Crnsaders, after having
successfully withstood a siege lasting several

years. At that time a large and valuable library

was burned. It was destroyed by the Egyptian
Sultan, Kalaun, in 1289, but soon afterwards the

town was rebuilt on its present site and now
enjoys considerable prosperity. In May 1864 the

government powder magazine exploded, destroy-

ing a large portion of the town and 300 or 400
lives. Among the buildings are a custom-house,
foreign consulates, churches, a synagogue, sev-

eral mosques, an American mission station and
girls' school, an orphanage and girls' home of
the French Sisters of Charity, a monastery, and
an old castle standing on an adjacent height.

The main source of income is derived from the

export of raw silk, sponges, ivory, sugar-cane,
olive-oil, cotton, wool, ostrich feathers, tobacco,

galls, cochineal, soap, etc. Population about
30,000, mostly Mussulmans.

Tripoli, or Tarabulus, North Africa, the
capital of the Turkish vilayet of Tripoli, situated
on the Mediterranean coast, 100 miles from the
boundary of Tiuiis. It lies in a fertile region, is

surrounded with a wall, with its domes and
slender minarets, has a pleasing aspect. It is a
clean and comparatively well built city, with a
handsome palace of the bey, good caravansaries,
public baths, numerous mosques and two Chris-
tian churches. There are manufactures of car-

pets and cloths and a considerable caravan trade

over Sahara. Pop. (1900) 30,000.

Tripoli, North Africa, a Turkish province

or vilayet, forming one of the Barbary powers,

situated along the Mediterranean coast from
Egypt to Tunis, and extending inland from 60

to 600 miles to the Libyan Desert and French
Sahara. It consists of Tripoli proper, the semi-

detached district of Barca or Benghazi in the

northeast and the oasis district of Fezzan in

the south ; and is bounded on the north by the

Mediterranean Sea, on the soutli by the Sahara,

on the cast and southeast by the Libyan Desert

and on the west by Tunis. The total area of

Tripoli and its dependencies is about 398,900

square miles.

Topography.— There are practically no har-

bors of any importance with the exception of

Tripoli, the capital city, as the coast line

stretches for over 700 miles in an irregidar line

and is almost unbroken by protecting headlands

or indented with bays. The eastern half forms

the Syrtis Major or Gulf of Sidra and is broken

by numerous rocky points, which are, however,

of insufficient size to form harbors ; the western

half, extending from the Gulf of Cabes, or Les-

ser Syrtis, east to Mesurata Point, is low and
sandy. The greater portion of the interior, even

up to the Mediterranean shores, is a desert coun-

try consisting of sandy plains or naked moun-
tains and plateaus. Two mountain ranges

stretch from west to east, running nearly par-

allel to the coast, to the south the Suara Moun-
tains and to the north the Gharian Mountains,

the latter about 20 miles from the coast, having
a width of from 12 to 15 miles and consisting

for the most part of volcanic rocks and isolated

peaks. In the southwestern and southern parts

of Tripoli proper is the Hammada-el-Homra, an

interminable stony tableland covering about

40,000 square miles and about 1,500 feet above
sea-level, south of which is the Fezzan depres-

sion, in the oasis of which dwell tribes nomi-
nally subject to Tripoli, but practically independ-

ent.' The eastern part of the country (Barca)
is practically a continuation of the desert in the

south, the mountains to the north being a con-

tinuation of the two ranges in Tripoli proper.

Fezzan.— This province covers an area of

about 150,200 square miles. In the northern

part are low mountains or hills and sandy plains

and a few fertile valleys are in the southern

part. To the south, especially in the district

surrounding the capital, Muzruk, are numerous
oases, which, together with the Valley of Wady
Lajal, form the most fertile section of Fezzan,

corn and dates being cultivated in large quanti-

ties. The most common animals found in the

hills are foxes, jackals, gazelles, the ostrich, vul-

ture and falcon. There are no streams of water
and but a few natural springs and small lakes,

the rainfalls being very slight and with long

periods intervening.

Barca.— To the western and northern parts

of this province, which is about 500 miles long

by 400 miles wide, is the elevated plateau of

Cyrenaica, which encloses the Gulf of Sidra and
which is separated on the south from the Libyan
Desert by the Aujila depression, a remarkable
chain of low-lying oases. South of this depres-

sion the land gradually rises to a height of 1,200

. feet and then again depresses to the level of the

desert. The sides and summits of the hills in
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the east and north are well cultivated and afford

excellent pasture.

Climate.— The climate is dry and warm, but

healthful, droughts prevailing from May to Sep-

tember and rains from November to March.

Industries.— In the hilly districts a large por-

tion of the land is left for grazing purposes and

cattle-breeding has become an important branch

of trade, but olives, figs, almonds and other fruits

are cultivated to a "considerable extent. The

coast region in the extreme west, particularly

the district of Mesheea, is a fertile fruit and

cotton-raising district, the chief products of

which are wheat, barley, millet, Indian corn,

pomegranates, lemons, figs, jujubes, apricots,

plums, watermelons, cotton, silk, tobacco, saf-

fron, madder, and caster-oil ; while from the in-

terior come senna, dates and galls. Esparto-

grass, barley and other grains, straw mats, earth-

en jars and other manufactures, beside the

surplus products of the date and olive planta-

tions, are exported by sea. The principal arti-

cles manufactured are carpets, cloaks, etc., sack-

ing, prepared skins, morocco leather, earthen-

wares, etc. There is a considerable trade by

caravan with the Sudan, carrying European

goods south, and ivory, ostrich feathers, rubber

and gold north. The total value of the com-

merce is about $5,000,000 annually.

Government and Population.— Tr\^o\'\ is un-

der the despotic rule of the Sultan of Turkey,

who appoints the governor. The governor ap-

points beys, deys, or pashas, to control tlie

government of the individual provinces into

which Tripoli is divided. The revenues of the

country are raised by direct tribute from the

Arabs and district governors, a land tax, a

tax on Jews and merchants, and export and

import duties. The state religion is Mohamme-
danism and the official language is Arabic. The
inhabitants are, with the exception of a few

thousand Jews and Christians, practically all

Mohammedans, Moors in the towns and nomadic

Bedouins in the country. The population of

Tripoli, including the dependencies, has been

variously estimated at from 800.000 to 1.300,000.

History.— In ancient times Tripoli belonged

successively to Carthage, Numidia and Rome.

Later it passed into the hands of the Vandals

and Greeks. It was captured in 644 by the

Arabs, who turned the state religion from Chris-

tianity to ^Mohammedanism. The city of Tripoli

was cnptured in 1510 by Ferdinand the Catholic

and from 1530 to 1551 was under the control of

the Knights of Saint John. In 1551 Tripoli be-

came a Turkish province, then fell into a state

of anarchy and remained a nest of pirates until

in 1S35 Turkey reasserted its authority and re-

duced' what had been known as one of the
•• Barbary States " to a vilayet.

As a piratical stronghold Tripoli became in-

volved with various European nations and finally

with the United States. Both England and

France sent expeditions against it in the latter

part of the i8th century, and after numerous
trilnites and ransoms to insure peace had been

paid by the United States to the " Barbary

States" as a whole, a treaty with Tripoli was
concluded in 1796 for peace without ransom.

The pasha, however, inside of four years broke

the treaty, demanding $225,000 and $25,000 an-

nually, and on refusal of payment declared war

14 May 180T. An American squadron under

Commodore Dale blockaded the harbor of Trip

oli and under Commodore Preble (1803-4') bom-
barded the port five times. The city of Derme,

in Barca, was also captured by General Eaton.

Fearing further bombardment from the squad-

ron and disaster by land, as well as disaffection

and insurrection among his own troops, the

pasha signed a treaty of peace on 3 June 1805.

In 181 5 Decatur forced the pasha to release all

ships and prisoners of whatever nation which

he had seized and also to pay indemnities on

pain of having the city destroyed. Since that

time several rebellions have occurred, the most
notable taking place in 1842 and 1844, but all

have been successfully suppressed by the Turkish

government. See Barb.\ry ; B.\rb.\rv Powers,

United States Treaties and Wars with the;
Barca ; Fezzan.

Trip'oli, or Tripolyte, a name applied to a

silicious ooze composed chiefly of silicious shells

of diatoms, and hence often called diatomaceous

earth or wrongly infusorial earth. It resembles

clay or chalk, but is a little harsh between the

fingers and scratches glass. It often forms thick

deposits below peat swamps. In the Miocene

beds of the Atlantic coast is a more or less im-

pure diatomaceous deposit over 200 feet in thick-

ness. See Tertiary.

Triporitan War, in American history, the

name applied to a war between the United States

and Tripoli in 1801-5. It was caused by the

refusal of the United States to increase its pay-

ment for immunity from the depredations of

the Tripolitan corsairs. After several conflicts

conflicts peace was concluded 4 June 1805.

Tripos, a term applied in Cambridge Uni-

versity, England, to the list of successful candi-

dates "for honors in the final examinations of the

different departments of the university; also the

honor examination. The word is supposed to

be derived from the fact that the candidate for

honors formerly sat on a three-legged stool

(tripod or tripos) during his disputation with

the professor.

Tripp, Bartlett, American diplomatist: b.

Harmony. Maine, 15 July 1842. He was grad-

uated at Waterville College (now Colby Uni-

versity) in 1861, and completed a law course at

Albany in 1866. He practised first at Augusta,

Maine, but in tlie spring of 1869 removed to

Yankton. Dak. In 1877 he served on the com-

mission appointed to revise and codify the laws

of Dakota, and was president of the first con-

vention that drafted a constitution for the new
State of South Dakota. During 1885-9 he was

chief justice of the Territory, and in 1893 was
appointed United States minister to Austria.

Returning from his diplomatic post in 1897, he

was, two years later, appointed chairman of the

commission having in charge the settlement of

complications arising between England, Germany,

and .\merica over the affairs of Samoa.

Triptolemus, trip tol emus, in the Greek

myth, the son of Celeus, king of Attica, and of

Metaneira. The goddess Ceres loved him and

wished to make liim immortal, but was pre-

vented through the meddling curiosity of his

mother. She^ however, taught^ him plowing

and agriculture, and instructed him how to sow

corn and make bread. She also gave him her

chariot, drawn by two dragons, in which he
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traveled over the earth, and distributed^ corn

to all the inhabitants of the world. He is the

hero of the Eleusinian mysteries and founder of

the Thesmophorian celebration. In the Attic-

Eleusinian fable he is represented as the judge
of the dead.

Triptych, trip'tik, in art, a picture, carving

or other representation in three compartments
side by side ; most frequently such as is used for

an altar-piece. The central picture is usually

complete in itself. The designs on either side

are smaller.

Triqueti, Henri, ofi-re tre-kc-te, French
artist: b. Conflans, Department of Loviet, 1802;

d. Paris 11 May 1874. He seems early to have
wavered between devotion to the chisel and the

brush ; but eventually decided on adopting the

former as his implement of art. The pictures

which he exhibited at the Salon in 1831 were
quite eclipsed in interest and importance by his

marble group 'Death of Charles the Bold,* by
whose success he was induced to devote himself

henceforth exclusively to sculpture. Among his

statuary the most noteworthy are 'Jesus feeding

the Birds': 'The Holy Family*; 'Bacchus';
'Dante' ; etc.

Tri'reme, in classical antiquity, a galley or
vessel with three benches or banks of oars on a
side, a common class of war-ship among the

Greeks, Romans, Carthaginians, etc. The
trireme was also provided with a large square

sail, which could be raised during a fair wind
to relieve the rowers, but was never employed in

action.

Trisac"ramenta'rian, a name given to
those Lutherans and other Protestants who
maintained that the sacraments of Baptism, the

Lord's Supper, and Penance were necessary to

salvation. This opinion was held by some Lu-
therans at Leipsic, and was advocated in England
in the "Institution of a Christian Man," pub-
lished in 1536.

Trissino, Giovanni Giorgio, j6-van'ne jor'-

j6 tres-se'no, Italian author: b. Vicenza 18

June 1478; d. Rome 8 Dec. 1550. He studied
the Greek language under Chalcondylas, and be-

came also a graceful Latin and Italian writer.

At a mature age he was employed by Popes Leo X.
and Clement VII. upon several diplomatic mis-
sions. He wrote 'Sofonisba,' the first Italian

regular tragedy; 'L'ltalia liberata dai Goti,' an
epic in blank verse; and 'La poetica,* a treatise

on poetical art. To his suggestion is attributed

the present method of writing the v and j of the

Roman alphabet different from the u and i with
which they were before confounded. He also

endeavored to introduce distinct signs for the
different sounds of o and e.

Trist, Nicholas Philip, Ainerican lawyer
and diplomatist: b. Charlottesville, Va., 1800; d.

1874. He studied at West Point, but left the
Military Academy without graduating; studied
law with Thomas Jefferson ; in 1824 took a
clerkship in the United States Treasury Depart-
ment ; and in 1829 became private secretary to

President Jackson. He was consul at Havana
in 1834-6, and in 1S45 was made chief clerk in

the Department of State. On 15 .'Vpril 1847
President Polk appointed him special agent to

negotiate a peace with Mexico, American suc-
cesses having practically determined the result

of the war with that country. (See Mexican

W.\R.) A quarrel with General Scott hindered

the performance of his mission, and his efforts

were unavailing until the new government suc-

ceeded that of Santa Anna. Meanwhile Trist's

commission had been canceled ; but having be-

come reconciled with Scott, he followed his

counsel and continued the negotiations, which
resulted in the Treaty of Guadalupe-Hidalgo

(q.v.).

Tris'tan, Tristram, or Tristrem, the central

figure of a circle of Celtic myths, which with

modifications subsequently appeared in all Euro-
pean literatures. According to the story, Tris-

tan, son of Rouland Rise, Lord of Ermonie. and
Blanche Fleur, sister of Mark, king of Corn-
wall, was sent by his uncle to woo vicariously

and bring home as bride to the British king the

fair Isolt. Yseult, or Ysonde, princess of Ireland.

Tristan does so, but they unfortunately partake

of a love charm which is not intended for them.

They fall passionately but hopelessly in love with

each other. The intrigue was carried on for

years, and the story narrates the adventures —
grave and gay— which resulted from the some-
what difficult position of the actors. They died

simultaneously, and the king generously allowed
them to be buried side by side. But "even in

our ashes live their wonted fires," a vine and a

rose-bush grew from the graves, and, meeting,

twined their branches together. The most im-
portant romance extant on the subject is that

composed about 1170 by the Norman-English
chevalier. Luce de Gast. The legend got
abroad to France, and from thence mixed with
the .A.rthurian myths to Germany, where Gott-

fried of Strasburg re-narrated part of the story

in a lively poem (1210), which had great popu-
larity in the Middle Ages. Hans Sachs is one
among a host of old writers who have treated

the subject. The Auchinleck MS. of Sir Tris-

tan was published by Water Scott in 1806. See
Arthurian Legend ; Morte d'Arthur.

Tristan da Cunha, tris-tan' dii koon'ya, or

d'Acunha, a group of three small islands in

the south Atlantic Ocean, belonging to Great
Britain, and situated in lat. Z7° 6' S., and Ion.

12° 2' W.. about 1,680 miles west by south of

Cape Town. The principal and only inhabited

member of the group is 45 square miles in area.

It is an extinct volcano rising almost abruptly

to a height of 8,200 feet. The climate is mild,

but wet. Cattle, sheep, and vegetables are raised.

The island was discovered by the Portuguese
navigator Tristan da Cunha in 1506, and in

1S17 was taken possession of by Great Britain.

Pop. (1900) 70.

Tris'tram Shan'dy, a celebrated novel by
Laurence Sterne, the full title of which is 'The
Life and Opinions of Tristram Shandy, Gent.'

The first volume appeared i Jan. 1760, when
Sterne was 46. Up to this time he had lived the

life of an obscure, easy-going, fox-hunting
churchman, but this, his first effort, so amused
the public, that he continued to compose in the

same strain, completing the gth and closing

volume in January 1767.

Tri'theism, the doctrine that there are
three Gods, instead of three Persons in the God-
head. It has been taught both in the early
Christian period, and in recent times, although
so far as known to the public it has no pres-

ent advocates. The Gnostics, according to Cyril
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of Jerusalem, were the first to teach it. A simi-

lar doctrine was formulated in the 6th century

by Ascugnages of Constantinople, after whom
one of his pupils, Philoponus, founded a tri-

theistic sect, which was followed hy another sect

called Cononites. Tritheism seems to have been

dead or dormant for several centuries, until

Rosellinus, in the lith century, brought it for-

ward in a novel form. He taught that the name
of God was the abstract idea of a genus con-

taining the three Persons, the Father, the Son
and the Holy Ghost. Having been condemned
by the Council of Soissons in 1092 he recanted.

Tritheism was not heard of again until 1691,

when Dr. Sherlock, Dean of St. Paul's, Lon-
don, maintained that "there are three infinite

and distinct minds and substances in the Trin-

ity.'' This teaching was condemned by the heads

of the houses at Oxford, as "false, impious and

heretical,'* and the controversy which followed

was suppressed by an order in council.

Trit'icum, a genus of grasses (q.v.) one
species of which (7". vulgare) is wheat (q.v.).

See Grasses.

Tritoma, a florist's name for a genus
(Kniplwfia) of African plants of the_ order

Liliacccc, one of which (K. aloidcs) is also

widely known as flame-flower, red-hot-poker-

plant, torch-lily, etc., and is planted among
shrubbery that needs an enlivening color be-

tween midsummer and the coming of frost. The
"bulbs" send up long, narrow, radical leaves

from among which the_ rocket-like spikes of

flamboyant red flowers rise four or more feet.

North of Washington the plants
_
are usually

taken up and stored during the winter, and in

places where the ground is likely to freeze and
thaw alternately they should be mulched. They
succeed well in any well drained, warm, loamy
soil well protected from wind. Ordinary care

in cultivation and fertilizing is sufficient. _This

species has a score or more of named varieties.

Triton, tri'ton, in Greek mythology, son of

Poseidon and Amphitrite, with whom he lived in

a golden palace at the bottom of the sea. The
Triton Sea, a fabled ocean in Africa, appears

to be his haunt in the Argonaut cycle. He is

variously described, but his body is generally a
compound of the human figure above with that

of a dolphin below. He is also horned_ and
prick-eared as if an ocean satyr. He carries a

large shell, which serves him as a horn on which
he blows loudly to rouse the waves, or softly to

assuage their fury. Numerous tritons some-
times appear, creatures who in addition to the

torso of a man and the tail of a dolphin prance

through the billows with the forefeet of a horse.

A most beautiful example of this conception is

the 'Triton and Nereid' of the Vatican, in

which Triton amid a group of sportive Cupids is

carrying off a Nereid. Consult: Escher, 'Tri-

ton, und seine Bekiimpfung durch Herakles'

(1890) ; Brunn, 'Griechische Gotterideale'

(189.3).

Triton. See Trumpet-shell.

Triumph, a solemn procession granted to

a victorious general of ancient Rome. It was
bestowed only on one who had held the officeof

dictator, consul, or prretor, and after a decisive

victory over foreign foes, or on the complete
subjugation of a province. On the day of the

triumph all the temples were thrown open;

every shrine was decorated with garlands, and
every altar smoked with incense. The general

assembled his soldiers without the city, delivered

to them a commendatory oration, and distributed

rewards and money as their share of the spoil of

the enemies. He then mounted his car and ad-

vanced to the triumphal gate {porta tiium-

phalis), where he was met by the senate, and the

procession was formed and marched along

the Via Sacra to the Capitol. It was led by the

senate, headed by the magistrates, and included

a train of carriages laden with spoils— models
of captured forts and cities, pictures of the coun-

try conquered, trumpeters and flute-players, white

bulls or oxen destined for sacrifice, attended by
priests with their insignia and implements ; the

most distinguished captives, etc. The triuinph-

ant general rode in a circular chariot drawn by
four horses ; in his right hand he bore a laurel

bough, and in his left a sceptre ; he was attired

in a gold-embroidered robe and a flowered tunic,

and his brows were encircled with laurel. In

the car he was accompanied by his children of

tender age, and .sometimes by very intimate

friends. A public slave held over his head a

gold Etruscan crown ornamented with jewels.

The legates, tribunes, and equestrians, with the

grown-up sons of the conqueror, followed on
horseback. The infantry followed in marching
order, their spears adorned with laurel, shout-

ing, lo triumphc! singing hymns to the gods,

and praising or ridiculing their general, accord-

ing to the license of the day, as their humor
might dictate. As the procession ascended the

Capitoline Hill some of the captives were with-

drawn from it and conducted to prison to be put

to death. As soon as their execution was in-

timated the victims were sacrificed, offerings_ pre-

sented to Jupiter, and tlie general and his friends

parted in the temple, returning home in the even-

ing accompanied by flutes and torches and a

crowd of citizens. Sometimes when the spoil

was great the procession extended over more
than one day. The ovation was a lesser

triumph, so called because the sacrifice on the

occasion was a sheep. The general entered the

city on foot, and was not attended by the senate.

He was preceded by flutes, but not by trumpet-

ers, and was not necessarily accompanied by his

army.

Triumphal Arch. See Arch, Memorial.

Trium'vir, in ancient Rome, one of the
three men united in office. The triumvirs were
either ordinary magistrates (as the triumviri

capitales, who were police commissioners, having
charge of tlie jails, and acting as magistrates, the

triumviri monctaics, who were commissioners of

the mint, and had the charge of coitiing money),
or they were extraordinary commissioners ap-

pointed to jointly execute any office. The term
is specifically applied to the members of the two
triumvirates. See Triumvir.\te.

Trium'virate, an office administered by
three men (triumviri). When Caesar was mur-
dered, Antony, Octavius, and Lepidus received

power to restore order in the state : they were
called triumviri rcipuhlica constituendcc, and
their office the triumvirate. The coalition be-

tween Cssar, Pompey, and Crassus is also called

a triumvirate, but it was merely a union or con-

spiracy of three private citizens without the pub-

lic sanction. See Rome.



TRIVANDRITM — TROJAN WAR

Trivandrum, tre-viin'droom, Trivandram,
or Tiruvanantapuram, India, the capital of

the native state of Travancore, situated on the

west coast near the southern extremity of India.

It has a college and a fine modern palace of the

raja, and on the outskirts are a fort, a military

cantonment and an ohservatory. It is connected

by a canal with the port of Quillon. Pop.
(igoi) s;8,882.

Triv'ium, the name given in the Middle
Ages to the first three of the seven liberal arts—
grammar, rhetoric, and logic. Tlic other four,

consisting of arithmetic, music, geometry, and
astronomy, were called the quadrivium.

Tro'car, a surgical instrument consisting

of a sharp-pointed rod sliding in a canula or

tube, and used in the operation of tapping, or

the puncturing of a cavity to drain off fluid.

The rod projects a little beyond the canula, and
is withdrawn after the combined instrument has

been thrust in. Duchenne's trocar is an in-

strument for removing small portions of tissue

from deep parts for the purpose of microscopic

study. Durham's or the piloting trocar is a
guide for the introduction of a jointed tracheot-

omy-tube.

Trochelmin'thes, a phylutn of the animal
kingdom, containing a comparatively small num-
ber of minute aquatic organisms, characterized

by having that larval form denominated a
trochophore (see Larva). It is principally com-
posed of a single class, the Rotifcra (q.v.), plus

two other groups of microscopic and little known
marine "worms,* the Dinopliilea and the Cas-
trotricha: Consult Parker and Haswell,

'Zoology* (New York 1897).

Trochil'idae, the family of the humming-
birds (q.v.).

Troch'osphere, a form of larva (q.v.), es-

pecially characterizing the Trochchninlhcs
(q.v.), but also seen in some other lowly forms.

Trochu, tro-shii, Louis Jules, French sol-

dier : b. Belle Isle, department of Morbihan, 12

Way 1815 : d. Tours 7 Oct. i8g6. He was edu-
cated at the school of Saint Cyr, entered the

army at an early age and in 1840 was attached

to the general staff with the rank of lieutenant.

Sent to Algeria in 1846, he was made adjutant to

Marshal Buglaud and after some years of ser-

vice in the ministry of war, acted in the same
capacity with Marshals Canrobert and Saint
Arnand in the Crimea, gaining special distinc-

tion in the storming of the Malakoff bastion at

Scbastopol. He fought against Austria in 1859
doing excellent service at Solferino, wliere he
held the rank of general of division. Once more
in tlie ministry of war and in favor with the
government, he made himself persona non grata
by the publication of his 'L'Ainee francjoise en
1867,* in which the deplorable conditions prevail-
ing in the army were ruthlessly pointed out and
a reorganization of the national forces on the
German iiiodcl was urged. After the outbreak
of war with Germany he was made governor of
Paris, but placed himself in opposition to the
empire, and after the proclamation of the republic,

4 September, became president of the government
of national defense, retaining at the same time
his ofiice of governor of the capital. In his de-
fense of the city against the besieging German
army he displayed a half-heartedness which his

enemies ascribed to timidity, but which was
probably due to his conviction of the hopeless-

ness of resistance. He resigned the governor-

ship a few days before the capitulation of the

city, but remained at the head of the provisional

government till the meeting of the National As-
sembly. In his defense he published *L'empire

et la defense de Paris devant le jury de la

Seine' (1872) ; <Pour le verite et pour la jus-

tice' (1873) ; *La politique et le siege de Paris'

(1874).

Tro'chus. See Top-shells.

Troglodytes, the name given by the

Greeks to tribes living in subterranean caverns.

The ancients mention some tribes of Troglodytes
in Asia, ^Ethiopia, and Egj'pt, but give little in-

formation concerning thcni. See Cave-dwellers.

Trogon, a bird of the family Trogonida, of

the order Coraciijonncs or Coccygomorph^,
and unique in the structure of the feet, in which
the first and second toes are directed backward
and the third and fourth forward, whereas in all

other yoke-toed birds the first and fourth toes

are directed backward. The bill is short, stroing

and of wide gape ; the tail generally long and in

some species very long; the feet small and often

feathered almost to the toes. They form a well-

marked family of insectivorous and frugivorous

forest-haunting birds of small size, whose dense,

puffy plumage exhibits the most exquisite tints

of pink, crimson, orange, brown, or metallic

green, often relieved by delicate bands of pure

white. In one Guatemalan species {Pharomac-
rus mocinno), the long-tailed trogon or quetzal,

the tail-coverts of the male are enormously
lengthened into waving plumes of rich metallic

blue-green, as graceful and marvelous as those of
the birds of paradise. This is the "national

bird" of Guatemala, a distinction which it owes
to its ancient association with the great Mexi-
can deity Quetzalcoatl (q.v.).

Trogons are unable to use their feet for

climbing, and usually take their station on the

branches of a tree, dashing on insects as they
fly past, or on some fruit at a little distance

from them, and returning to their seat to eat

what they have secured. The family includes

about 10 genera and 50 species which abound in

tropical America with a few representatives in

Africa and the Oriental region. A single species,

the coppery-tailed trogon {Trogon ambiguus),
just enters the United States from Mexico. It

is a magnificent metallic golden-green bird less

than a foot in length which nests in holes in trees

and feeds upon fruits, insects, small lizards, etc.

Consult: Gould, 'Monograph of tlie Trogonida:*
(London 1S75) ; Godman and Salvin, 'Biologia
Americana-Centrali' (London 1896).

Troilus (tro'ilus) and Cres'sida, (l) A
poem by Geoffrey Chaucer, written about 1369
and adapted from Boccaccio's 'Filostrato.' (2)
A play composed by Thomas Dekker and Henry
Chettle, and first acted in 1599. (3) A tragedy

by Shakespeare first played at the Globe about
1600. It was licensed to be printed in 1603 and
1609 and is included in the First Folio of 1423.

(4) A play by Dryden printed in 1678.

Tro'jan War, The. According to Greek
legend a 10 years' war carried on by the con-
federated Greeks led by Agamemnon, the king
of Mycenx and Argolis, against the men of

Troy with their allies. The purpose of this war
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was the recovery of Helen, wife of King Mene-

laus of Sparta, who had been carried off by

Paris, one of the sons of Priam, king of the

Trojans. The earliest and latest dates that have

been assigned for this struggle are almost two

centuries apart, the former being 1335 B.C., the

latter 1 149 B.C. The commonly accepted date at

present is that of Eratosthenes, 1183.

Trolley. See Street Railway Construc-

tion.

Trolling, tro'ling, a method of angling

that consists essentially in dragging a bait or

bright object through the water, so that fishes

are led to mistake it for a moving bait-fish.

Trolling is ordinarily practised with a trollmg-

spoon, so-called because it was originally fash-

ioned from the bowl of an ordinary teaspoon to

which a hook was soldered. The modern spoon-

bait is a flat piece of metal nickeled or silvered

and brightly polished and variously shaped to

suit the tastes of the angler so that it will spin

or skip along the surface when drawn rapidly

through the water. A stout hook projects from

one end and the other is attached by a swivel to

the line which should be protected for a foot or

so by a wire or other snood to prevent it from

being cut by the sharp teeth of those fishes which

are generally caught by this means. Many fancy

forms of spoons, consisting of several pieces of

metal variously arranged, with gangs of hooks

and bunches of feathers, etc., are manufactured,

but these should be discarded for the
_
simple

form with a single hook. Dead minnows,

hooked by the mouth or bowed so that they will

revolve, pieces of white cloth, bacon rind or

some other bright object, may be substituted

for the spoon and for many marine fishes prove

equally alluring, or baits are sometimes em-
ployed with little obvious advantage in combina-

tion with the spoon. A stout braided silk or

linen line and a good multiplying reel should be

employed when rod-fishing, as is generally done

when pike are sought, but a cotton line will

answer for sea-fishing by hand. The spoon or

bait is trailed at a considerable distance be-

hind the rowboat, sailboat or launch by which

it is drawn. Trolling is effective in fishing for

predaceous, surface-feeding fishes, such as pike

and pickerel, blue-fish, tarpon, tuna, bonito, va-

rious species of mackerel, etc., but by employing

a copper wire as a substitute for the line may
be successfully used in the capture of maski-

nonge and lake trout when they retire to deep

waters.

Trollope, trol'up, Anthony, English novel-

ist, son of F. M. Trollope (q.v.) : b. London 24
April 1815; d. there 6 Dec. 1882. He was edu-

cated at Harrow School and from 1834 to 1867

was in the postal service : for the first seven

years as clerk, and in 1841 as post-office surveyor

in Ireland. He did excellent service in the regu-

lation of foreign mails and rural deliveries, and
he invented the postal pillar box. His novel,

<The Three Clerks> (1858), is founded upon his

experiences in the civil service. His earliest

novels, 'The McDermotts of Ballycloran>

(1847); <The Kellys and the O'Kellys'

(1848); and <La Vendee' (1850) attracted lit-

tle attention, but in 'The Warden' (1855), the

first of what are termed 'The Barsctshire

Series,' was entirely successful. It portrayed

cathedral society with equal minuteness and

fidelity and with the utmost good humor. The
scene is laid in the cathedral city of Winchester,

styled Barchester in the tale, and many of the

dramatis persona figure in the later issues of the

series, 'Barchester Towers' (1857); 'Doctor

Thorne' (1858); 'Framley Parsonage' (1861);

'The Last Chronicle of Barset' (1867). That

Trollope was a creative artist has been more
than once denied, yet the Barsetshire novels con-

tain at least two very real creations, the famous

Mrs. Proudie, wife of the bishop of Barchester,

and Rev. Jeremiah Crawley, curate of Hoggle-

stock. Next to this series in interest and popu-

larity are the so-called political novels, 'Can

You Forgive Her?' (1864); 'Phineas Finn'

(1869); 'Phineas Redux' (1873); ^The Prime

Minister' (1875) ; 'The Duke's Children'

(1880). Trollope was the author of some 70

books in all, and among the best of his novels

not already cited are: 'Orley Farm' (1862);

'The Small House at Allington' (1864) ; 'The

Claverings' (1867) ; 'The Eustace Diamonds'

(1873); 'The American Senator' (1877); and

'He Knew He Was Right,' a masterly study of

causeless jealousy (1869). Among other books

may be mentioned 'The West Indies and the

Spanish Main' (1859); 'Thackeray' (1879);

'Life of Cicero' (1880). During the novelist's

lifetime his books were widely popular both in

this country and in his own, but soon after his

death his fame suffered a partial eclipse, partly

due, no doubt, to his assertions in his autobiog-

raphy that he was simply industrious and that

anyone could do very much as he had done by

simply keeping at work. In other words it was,

as he put it, "merely a question of cobbler's

wax and sticking to the chair." In this matter

Trollope underestimated his powers. His_ gifts

in certain directions were very great and in his

novels he has given a picture of English life

in the third quarter of the 19th century, which is

nothing less than masterly in its faithfulness.

He was a realist of the best type and he has not

unjustly been styled the successor of Jane Aus-
ten so far as his careful, minute studies of

English middle class life are concerned. Within

a few years a revival of interest in his work has

taken place and much of his former popularity

has returned. His men and women are both

well drawn, but perhaps in his analysis of the

character of English maidens and their love af-

fairs he is at his best. He has enriched Eng-
lish literature with his wholesome delightful

fiction, and he deserves well of posterity. Con-
sult Autobiography with preface by his son

(1S83); T. A. Trollope, 'What I Remember'
(1887) ; Henry James, 'Partial Portraits'

(18SS) ; Yates, 'Recollections and Experiences,'

chapter 13 (1884) ; Harrison, 'The Victorian

Writers' (1895) ; Saintsbury, 'English Litera-

ture of the igtli Century' (1896).

Trollope, Frances Milton, English novel-

ist: b. Stapleton, near Bristol, 1780; d. Florence,

Italy, 6 Oct. 1863. In 1809 she was married

to Thomas Anthony Trollope, a barrister, but

the marriage proved unhappy, and in 1829 she

was left a widow with six children. After the

death of her husband she came to this country,

where she tried to establish some kind of busi-

ness in Cincinnati, but not succeeding returned

three years later to England, where she turned

her residence in America tn account by pub-

lishing a book on the 'Domestic Manners of the
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Americans* (1832). The work procured Iier the

reputation in her country of a clever and
pungent, if somewhat prejudiced, satirist, but in

the United States it gave great offense, although

the justice of some of her strictures is now
readily recognized. Mrs. Trollope followed up
this first success with a long series of works,

chiefly novels, becoming one of the most
voluminous novelists of her day. After 1844

slie passed the greater part of the remainder of

her life in Italy. The most successful of her

novels was 'The Widow Barnaby* (1839), with

its sequels: <The Widow Married' (1840) ; and
'The Barnabys in America, or Adventures of

the Widow Aiarried' (1843). Among her other

novels may be mentioned *Trcmordyn Cliff*

(1839); 'Petticoat Government' (1859); 'Fash-
ionable Life, or Paris and London,' her last

work (1856). Consult 'Life' (1895) by her

daughter-in-law, Frances Tiernan Trollope.

Trollope, Thomas Adolphus, English au-
thor, eldest son of F. M. Trollope (q.v.) : b. 29
April 1810; d. Clifton, Gloucestershire, II Nov.
1892. He was educated at Winchester and Ox-
ford. After 1841 he lived in Italy until 1888,

ivlien he made his home in Devonshire. During
his Italian residence he was a correspondent of
tlie London 'Standard* for a time, and Italian

correspondent of the New York Tribune. His
many published works include travels, novels and
Italian histories. Among them are : 'A Summer
in Brittany' (1840) ; 'A Summer in Western
France' (1841); 'La Beata' (1S61); 'Marietta*

(1862); 'Beppo the Conscript* (1864); 'Lindis-

farn Chase' (1864) ; 'History of the Common-
wealth of Florence' (4 vols., 1865) ; 'Dream
Numbers' (1868) ; <A Siren' (1870) ; 'Life of

Pius IX.' (1877); 'Sketches from French His-

tory' (1878); 'What I Remember' (1887-9),

the last a sprightly, entertaining autobiography.

Trolls, trdlz, supernatural creatures of

Norse mythology; giants in Icelandic literature;

dwarfs in modern Scandinavian folklore. These
latter dwell underground in a hill or mound, in

this respect resembling the brownies of Scotland.

Trolls are well disposed to the human race—
but given to stealing provisions or even children

and women. They can make themselves invis-

ible, can foresee the future, and endow human
beings with e.xtraordinary physical strength or

wealth.

Trom'bone, a musical instrument of the
trumpet kind, formerly called the sackbut. It

is a large deep-toned instrument with sliding

tubes, and is capable within its compass of pro-
ducing every sound of the chromatic scale in

perfect tune. In the orchestra three trombones
are used, which harmonize with each other.

The range of the alto trombone is from C above
the second line of the bass to G above the treble

staff; tliat of the treble trombone is from B, the

second line below the bass staff, to G, the second
line of the treble ; that of the bass from C, the
second line below the bass staff, to G, the second
line of the treble.

Tromp, tromp, Cornelis, Dutch admiral: b.

Rotterdam 9 Sept. 1629; d. 29 May 1691. He
was a son of Marten Harpertzoon Tromp (q.v.).

Entering the service at an early age, he was
barely 19 when entrusted with the command of a

vessel despatched against the Algerine pirates,

and two years later was made rear-admiral.
After distinguished service in the Mediterra-

nean, he fought under the supreme command
of De Ruytcr against the English under the Duke
of York, and after the defeat of the I'utch at

Lovcstoft (13 June 1665), displayed great skill

in effecting the retirement of the vaiiquished

fleet. In the following year he was -.gdin under
De Ruyter and fought with distn.ction, but
owing to his impetuosity in attacking an English

fleet without orders, was retired from active

service. Restored to his command in 1673, he

displayed consummate bravery in a series of en-

gagements fought in June and August of that

year. After the conclusion of p.;ace with Eng-
land he was placed in command of a fleet sent

to the aid of the Danes against the Swedes, and
won several notable victories. On the death of

De Ruyter he was made commander-in-chief of

the naval forces of the United Provinces.

Tromp, Marten Harpertzoon, Dutch ad-

miral: b. Briel 1597; d. 10 Aug. 1653. Hewent
to sea at 10, and after a period of service in the

merchant marine was taken prisoner by the Eng-
lish and kept in confinement for several years.

In 1624 he entered the navy as captain of a

frigate, and in 1637 became lieutenant-admiral.

On 18 Feb. 1639 he gained an overwhelming
victory over a Spanish fleet in the North Sea, off

Gravelines, and in October of the same year re-

peated his exploit by shattering a great Spanish
armament in the Downs. War between England
and the Dutch broke out in 1652, and he fought
an indecisive battle with Blake oft' Dover, 29
May 1652, but lost a great part of his fleet during

a severe storm in the Channel. Supplanted by
De Ruyter in the command of the fleet, he was
speedily restored, and on 10 December defeated
Blake near Dungeness, wresting from the Eng-
lish the mastery of the Channel. A rather

apocryphal story represents Tromp as trium-
phantly parading the Channel with a broom at

his masthead. From 28 Feb. to 2 March 1653 he
held his own in a running fight with a greatly

superior English fleet, and though he sustained
some loss, succeeded in bringing into safety a
large convoy of merchant ships. On 13 June
he was defeated by Dean and Blake in the Eng-
lish Channel, but took the sea again in July, and
on 10 August joined battle with Monk in the
Channel. The fight was turning in the favor of
the Dutch when the Dutch admiral fell, shot
through the heart.

Tromso, trom'se, Norway, capital of the
province of Tromso, at the northwest, stands on
a small island of the same name, which consists

of low fertile land and is five miles long. It is

a bishop's see, and has a Roman Catholic church,
town-hall, museum, etc. Its fisheries are impor-
tant, and there is considerable trade in oil, her-
rings, dried and smoked fish. Pop. of town
(igoo) 6,955; of the island 74,296.

Tro'na, native hydrous sodium carbonate,
or soda. It has a hardness of 2.5 to 3, specific

gravity, 2.1 1 to 2.14; vitreous, glistening lustre;

gray or yellowisli-white color; alkaline taste;

and is not altered by exposure to a dry atmo-
sphere. It occurs as thin crusts in Fezzan, Af^
rica, in an extensive bed in Churchill County,
Nevada, and in fine mouoclinic crystals at Borax
Lake and elsewhere in California.

Trondhjem, trond'yc-m (German, Dront-
liciiii), Norway, a seaport town on the west coast,

the ancient capital of the country, beautifully

situated on a bay at the mouth of the Nid. on the
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south side of the Trondhj em-fiord. It has spa-

cious, regular, and remarkably clean streets, the

houses being chiefly of wood. The most remark-
able edifice is the cathedral, which mainly dates

from the latter part of tlie 12th to the end of the

13th century, and is entitled to rank, as a whole,

as the most remarkable ecclesiastical structure

in the kingdoin; it has long been undergoing
extensive restorations. Among' other buildings

are a residence of the royal family, an academy
of science, containing a valuable library and
antiquarian collections, an arsenal, etc. The
manufactures are not of much importance, but

there are breweries, distilleries, paper-mills, and
ship-yards. A new harbor has recently been
constructed, and two railways now terminate

here. The trade consists chiefly in exports of
timber, dried and salted fish, tar, and copper.

Pop. (1901) 38,180.

Troost, Gerard, American geologist: b.

Bois-le-Duc, Holland, 15 March 1776; d. Nash-
ville, Tenn., 14 Aug. 1850. He was educated
at the University of Leyden, and was, in 1809,

sent by Louis Bonaparte, king of Holland, on a
tour of scientific observation to Java. The cap-
ture, by a privateer, of the vessel in which he
sailed having interrupted this undertaking, he
came in 1810 to the United States and settled

in Philadelphia where he became a member of
the Academy of Natural History, of which he
was elected the first president, holding office

until 1817. In 1814 he established the first alum
works in the United States; and in 1825 joined

Robert Owen's community of New Harmony,
from which he retired at the end of two years.

Removing to Nashville in 1828, he was appointed
professor of chemistry, mineralogy and geology
in the university there, and in 1831 geologist to

the State of Tennessee, both of which positions

he held until his death. He published reports on
the geology of Tennessee, etc. His mineral col-

lections were the largest in the United States.

Troos'tite, a variety of the mineral wille-

mite (q.v.), occurring at Ogdensburg, N. J.,

in large rough crystals usually of reddish-
brown, flesh, red or gray color.

Tropae'olum, a genus of annual and peren-
nial herbs of the order Gcraniaccic. The species,

of which there are about 40, are natives of South
America, particularly Chile and Peru, whence
many have been taken to all the warmer parts of
the world to be grown in gardens for their odd,
conspicuous flowers. They are mostly climbing
vines, with alternate, usually simple, peltate

leaves, from the axils of which the generally

long-peduncled, irregular, usually yellow, orange
or red, sometimes blue or purple, flowers are
produced singly. Several species, especially T.
tuberosum, produce edible tubers which are used
for food in the tropics. The leaves and flowers
of a few species are used as salads, for which
their peculiar peppery flavor especially fit? them.
Their young, tender pods are often pickled and
in this form are frequently employed as a sub-
stitute for capers. The species most used in this

.way are T. maj'us and T. minus, known as nas-
turtium, Indian cress and yellow larkspur, names
which better fit plants of other families. An-
other species in popular use is T. lobbianum,
which, like T. majus, is commonly employed as a
climber upon porches, balconies, and banks. The
canary-bird flower (T. f<^rcgrinum) is probably
more often grown indoors than out, in the north.

T. minus is a dwarf, non-climbing species which
blossoms earlier and more profusely than others

;

it is frequently used in beds and borders. Few
plants are more generally satisfactory and popu-
lar than the nasturtiums. They will thrive in

any garden soil if well exposed to the sun, and
not allowed to become very dry. Since they are

tender to frost they are either sown rather late,

or are started under glass and transplanted when
the weather becomes settled. Especially fine

specimens may be propagated by cuttings, and
tuberous species should be dug and stored during
the winter. The perennials seem to require

richer soil than the annuals.

Trophonius, tro-fo'ni-us, builder of the
temple of Apollo at Delphi. After his death
he was reverenced as a hero, and had an oracle
in a cavern near Lebadeia in BcEotia. Pausanias
describes how, after purifying himself, he was
drawn through the mouth of this cave by an un-
seen power, and details all that he witnessed
there. Don Quixote's famous visit to the oracle

preserves its memory in modern literature.

Trophy, in antiquity, a monument or me-
morial in commeinoration of some victory. It

consisted of some of the arms and other spoils

of the vanquished enemy, hung upon the trunk
of a tree or a stone pillar by the victorious army.
The custom of erecting trophies was most gen-
eral among the Greeks, but it passed at length to

the Romans. It was the practice also to have
representations of trophies carved in stone, in

bronze, or similar lasting' substance. In modern
times trophies have been erected in churches
and other public buildings to commemorate vic-

tories, or heroic action in war.

Tropic-bird, a sea-bird of the family
Phatontida:, related to the pelicans. The bill in

these birds is sharp, curved superiorly, and is

as long as the head. The tw-o middle feathers of

the tail are very long and narrow, giving the

birds the names boatswain-bird or marlin-spike

among sailors. They inhabit the tropical seas,

and can fly for days together without visiting

land, resting and sleeping on the water. A large

and well known species is Phaeton crtiicrcus,

which averages about 2j4 feet in length, the tail-

feathers being about 13 inches. It is most often

seen in the Indian Ocean, where it breeds on
the Mascarene Islands. The yellow-billed tropic-

bird {P. Aavirostris) is smaller and more often

seen in the western Atlantic, since it annually

visits Bermuda and the Antilles to breed, laying

but a single, heavily blotched egg in a hollow

of the beach, or sometimes in a rude nest in a

tree. Consult Newton, 'Dictionary of Birds'

(New York 1896).

Tropical Forests. The beauty of a tropi-

cal forest is greatly overestimated by dwellers

in temperate climes. The testimony of nearly

all travelers to the tropics is to the effect that

nowhere did they see such an expanse of flowers,

and charming forests as those they had left, and
they all complain of the monotonous greenness

of the trees, which have never to prepare for

winter. Where the trees are most immense and
crowded, as in the Amazon district, and in the

East Indies, the forest is lonely and silent,

shadowy and sombre in the subdued light. The
trunks rise without branches for many feet, tied

togefilier with creepers and lianes, in an indescrib-

able confusion of festoons and ropes and cables,

reaching from tree to tree, and to the ground

;
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some flat, seme twisted either around each other

or smothering a tree; some hmp and swaying,

others drawn tant Uke the stays of a sliip"s

mast. Many of them are chmbing palms {Cala-

mus) and many are armed with cruel fishhook-

like thorns. The lianes, and the trees themselves,

support myriads of small epiphytic or parasitic

plants, ferns, fungi and countless other species.

Overhead the forest is roofed by the tops of the

trees and of the creepers; the foliage is sharply

defined against the sky, even the finely-cut deli-

cate leaves of the great leguminous trees charac-

teristic of these forests. Nearly all the flowers

of the deep forests are confined to this upper

stratum, where the sun's rays can reach them,

and they are not always easily seen, being often

green or white, and inconspicuous amid the ver-

dure. The flow-ers of the most tropical trees,

moreover, are, even when brilliant, very fuga-

cious; one reads of people walking through the

fallen scarlet petals of a day, as through the

maple leaves in autumn. The forest trees, how-
ever, are very prolific, and many of them bear

bud, blossom, unripe and mature fruit at the

same time. The forest giants in some instances

have protected themselves against the dangers of

the great height and top-heaviness. Tapangs
and figs have great buttresses like_ undulating

wooden walls ; others, as the screw-pines and the

mangroves, perch on aerial roots, sent down
from trunk and branches. The last are found
along sea-shores, stepping far out into the water,

backed by the screw-pines and nipa-palms and
presenting an almost impenetrable front, woven
into a thicket by interweaving creepers, inter-

minably long and even thorny. It is at such
edges of the forest, in clearings and along road-

sides, that one sees the imagined beauty of the

tropics. There the under-shrubs have a chance

to grow and bloom, interspersed with graceful tree

ferns and waving palms. The creepers and tree-

branches descend and hang waving and blossom-

laden over the masses of ferns and ground
plants; and there the brilliant blossom of orchid

and parasite and epiphyte are visible.

African forests are often like those of tem-
perate zones, with open glades and clumps of

trees. One can hardly call the oases of palms in

the deserts, forests. In Abyssinia the country
has been likened to the Scotch Highlands.

It is Australia, however, which has the most
peculiar tropical forest, for in spite of the fact

that her gum trees are the tallest trees in the

w^orld, it is -a shadcless land. So burning^ are

the sun's rays, that the leaves of the predominat-
ing eucalyptus are so disposed as to present

always their edge to the sky; the acacias have
delicate compound leaves, the ti-shrub has re-

duced its foliage to mere needles, and the weird
she-oak has dispensed with leaves altogether,

string-like branchlets taking their place. The
first impression of an inland Australian forest is

one of monotony in color and appearance, and
of burning heat and desolation heightened by
the flapping strips of the bark of the gum-trees,
which is cast away as northern trees shed their

leaves.

Tropics, (i) In astronomy, two circles on
the celestial sphere, whose distances from the
equator are each equal to the obliquity of the

ecliptic, or 23^/° nearly. The northern one
touches the ecliptic at the sign Cancer, and is

thence called the tropic of Cancer, the southern
one being for a sitnilar reason called the trox)ic of

Capricorn. The sun's annual path in the heavens

is bounded by these two circles, and they are

called tropics, because when the sun, in his jour-

ney northward or southward, reaches either of

them, he, as it were, turns back, and travels in an

opposite direction in regard to north and south.

(2) In geography the tropics are two parallels of

latitude, each at the same distance from the

terrestrial equator as the celestial tropics are

from the celestial equator. The one north of the

equator is called the tropic of Cancer, and that

south of the equator the tropic of Capricorn.

Over these circles the sun is vertical when
farthest north or farthest south, that is, at the

solstices, and they include between them that

portion of the globe called the torrid zone, a

zone 47° wide, having the equator for its central

line.

Tro'pine, CH.sNO, an organic basic sub-

stance obtained by action of heat and baryta on

the alkaloid atropine. Colorless crystals soluble

in water and alcohol.

Tro'pisms, influences exerted by their en-

vironment upon plants or animals leading to in-

voluntary actions, or to mechanical alterations

of posture, growth, etc. Such influences are

exercised by chemical agents, by the earth,

water, sunlight, heat, electricity, etc. See

Chemotropism ; Geoteopism ; Hf.i.iotropism ;

Stereotropism ; Thermotropism, etc.

Troppau, trop'pow, Austria, capital of

Silesia, on the Oppa, 78 miles northeast of

Bninn. It is well built and consists of an inner

town, with pleasure-grounds on the site of

the former fortifications and of three suburbs.

Handsome public buildings include several fine

churches, an upper gymnasium, a museum, a

library of 35.000 volumes, an upper real-school,

and other educational institutions. The chief

manufactures are woolen and linen cloth, beet-

root sugar, beer, liquurs, paper. A congress of

sovereigns was held here in 1820, occasioned by

the revolutions of Spain, Portugal, and Naples.

Pop. (1900) 26,72s.

Trossachs, tros'aks, Scotland, a romantic

defile forming an approach to the Western

Highlands, in Perthshire, about 8 miles west of

Callander. It extends for about a mile be-

tween Lochs Ackray and Katrine, winding be-

tween Ben A'an on the north and Ben Venue on
the south, and confined by lofty_ rugged preci-

pices covered to their summits with birch, pine,

and other trees. It is a favorite region for

tourists.

Trotter, Newbold Hough, American artist:

b. Philadelphia, Pa., 4 Jan. 1827 ; d. Atlantic

City, N. J., 21 Feb. i8g8. He was graduated

at Haverford College in 1845 ; engaged in busi-

ness till 1858, when he turned his attention to

the fine arts. When the Civil War broke out he
joined the Germantown Home Guards and took
part in the battle of .'Kntielatn. After the war
he was appointed by the United States govern-
ment to paint all the mammalia of North .Amer-

ica in a scries of volumes to be issued by the

government. His best known pictures include:

'Grizzly Bears'; 'Wounded BntTaloes* ; 'The
Last Stand'; and 'Indian Encampment'; and
three paintings representing the progress of the
means of travel in Pennsylvania during 50
years.

Trotting. See Horse-racing.
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Troubadours, troo'ba-doorz, The. See
Provencal Literature.

Troubetzkoy, troo-bets'koi, Amelie Rives,

Princess, American novelist : b. Richmond. Va.,

23 Aug. 1863. She was married to John Arm-
strong Chanler in 1888, but secured a divorce

from him on account of incompatibility, and in

1896 was married to a Russian artist, Prince

Pierre Troubetzkoy. Her first marked literary

success was her novel 'The Quick or the Dead?'
(1888). Her other works include: < Virginia of

Virginia* (1888); 'The Witness of the Sun>

(1889); 'Barbara Bering' (1892); 'Tanis, the

Sang-Digger> (1893) ; 'The Mocking of the

Gods' (1902J; 'Selene' (1905).

Troup, troop, George Mcintosh, American
statesman : b. on the Tombigbee River, then in

the Territory of Georgia, 1780; d. Laurens
County, Ga., 3 May 1856. He was graduated at

Princeton in 1797, was admitted soon after to

the bar, and at 21 was elected a member of the

State legislature. He was a representative in

Congress from Georgia 1807-15, and in 1816

was elected a L'nited States Senator. From
1823 to 1827 he was governor of Georgia, and
in 1829 was a second time elected to the Na-
tional Senate. He was a man of great integ-

rity, an impassioned speaker, and one of the

most earnest and able of the advocates of state

rights and state sovereignty.

Trout, any of the various smaller
species of fresh-water fishes of the family

Salmonidcc (q.v.) ; especially a "charr" of the

genus Sakrlinits, and specifically the speckled
or brook trout of eastern North America (6".

fantliialis). The name comes originally from
the European brown trout (S. faris). The dis-

tinction between the closely related salmon-
trouts (q.v.) and the true trouts, or charrs, is

most surely found in the character of the den-
tition. Harris has explained the difference as
follows

:

"Put your finger in the mouth of your cap-
ture, and if you find the vomer, a bone situated

on the front part of the roof of the mouth, flat,

with teeth on its body, and behind these an ir-

regular single or double series of teeth, you
hold in your hand a salmon-trout. If you find

the vomer much depressed, convex, and shaped
like a boat, with teeth on the head of the bone,
and none on its shaft, you have a charr under
inspection."

AH of the American charrs, except the Dolly
Varden and three of the Arctic species, are
natives of the waters east of the Alississippi,

the common brook or speckled trout being the
most widely distributed. The last species may
be known at sight by the worm-like markings
on the back, red spots on the sides, the large
mouths, blunt snouts, and dark- mottlings on
their dorsal and tail fins. It is the most beauti-

ful of all the charrs, by reason, as Harris writes,

of the mantle of rose and violet which it wears,
the mellow diffusion of which suggests and
justifies the descriptive phrase so often applied
to it by anglers— "the bloom of the trout." It

is to be found in the streams flowing north into

the Arctic Ocean, as far west as Victoria Land;
ranging north and westward to the tributaries

of the Great Lakes, and as_ far south as the
southern spur of the Georgia Alleghanies. It

also occurs near the sources of some of the

rivers flowing into the Mississippi River and the
Gulf of Mexico. The habits of trout are as

various as the streams in which they dwell and
the moods of the weather, and anglers find con-

stant novelty in studying them in an effort to

overcome their devious and cunning ways.
Their breeding is after the general method of
tlieir race, but they never go down into salt

water. They mate late in summer, and the male
keeps off intruders. The female uses her tail

in making the nest, whipping the gravel until a

hole is made about two inches deep, and then
cleans the bottom for a foot or more around the

hole. When she is ready to spawn the male
knows it and approaches her. The ova are then
dropped and the milt is deposited upon the eggs,

the male being within a few inches of his con-
sort. This occurs in northern New England in

November or early December; farther north at

early dates. But many of the eggs fail to be-

come fertilized, dropping down stream on the

current; they are devoured by minnows or other

fish who are lurking in the vicinity. Probably
not 5 per cent of the ova dropped on natural

spawning beds ever mature, while of those

raised by the improved methods of the fish cul-

turist fully 80 to 90 per cent come to maturity

in the hatching ponds. Unfortunately those
raised by the artificial process are generally

placed, when fingerlings, in streams abounding
with their natural enemies, and but a small per-

centage of these innocents become yearlings, at

which age they are able to take care of them-
selves.

The charrs are also represented in Maine
and New Hampshire by the Sunapee trout {Sal-

vcliiiHS alt'inus anrcolus), which is classified by
ichthyologists as a local variety of the European
charr or saibling C-?- alfiiius), peculiar in its

local coloration, and other characteristics. It

is "brownish, sides silver-gray, with small

orange spots on sides above and below lateral

line ; caudal grayish ; belly orange ; anal orange,

edged before with white ; ventrals orange with

a white band on outer rays; no mottlings any-

where." This beautiful charr is as good to eat

as it is good to catch. It reaches a weight of 10

pounds, and rises freely to the fly in May and
early June, after which, as the water grows
warmer, it settles into deeper water, and in July

and August takes a live minnow and fights finely

at a depth of 50 to 60 feet. It is connected \vith

its European type by the arctic trout, a variety

(arcturus) of the Arctic coast north of Hudson
Bay, and variety sicignalis of the rivers of

Greenland and Boothia.

The quasky, or blueback trout (S. oquassa),

is the smallest and one of the handsomest of

the charr trouts. It never exceeds 12 inches in

length, and is dark blue, the red spots small and
round, and usually confined to the sides of the

body. Its habitat is confined to Moosclucma-
guntic Lake, of the Rangeley system, in Maine,
although Professor !Merriam states that identical

fish have been caught in the lower Saint Law-
rence River weighing 6 or 7 pounds. The blue-

back lies concealed in the deep water during the

greater part of the year, but about 10 October
comes near the shore and ascends in shoals the

Kennebago River for the purpose of spawning.

Half a mile above its mouth the Kennebago
receives the outlet of Lake Oquassa ; the trout

then leaves the Kennebago to the left and runs
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toward Oquassa Lake, when its voyage comes

to an end. About the middle of November it

goes back to Moosclucmaguntic Lake and is seen

no more until October of the next year.

The blucback resembles the Sunapee trout

more than any other of the charr species, yet

differs from it in size, spawning habits, and
markings of the young. Varieties of it are

known in certain lakes in northern Quebec, and
in the rivers of the Arctic coast.

The only trout native to the waters west of

the Rocky Mountains is the red-spotted, bull

or Dolly Varden (6". ma!}iia). It is found in

the streams east and west of the Cascade Range
from the upper Sacramento to Montana. It is

a gaudy and large species, and good, but is not

the equal of its Eastern congeners in game qual-

ities.

Trout are justly regarded as the most inter-

esting of all the smaller fishes that attract the

angler. They are taken with the garden worm,
the grub, the live minnow, and the artificial fly

by the method explained in the article Angling
(q.v.).

For artificial cultivation, see Fish-culture.
Consult: Goode. 'American Fishes' (New

York i88S) ; Day, <Fish of Great Britain' (Lon-
don 18S0-4) ; Mayer, 'Sport with Rod and Gun'
(New York 1892); McCarthy, 'Familiar Fish'

(New York 1900) ; Sage and Cheny, 'Salmon,
Trout' (New York 1902).

Trouvere, troo-var', a member of the class

of ancient poets of northern France, correspond-
ing to the troubadour of Provence. Their pro-

ductions partake of a narrative or epic character,

and thus contrast broadly with the lyrical, ama-
tory, and more polished effusions of their south-

ern rivals.

Trouville, troo-vel, France, a fashionable
watering-place on the English Channel, in the
department of Calvados, situated at the foot of
a hill on the right bank of the Touques at its

mouth, near the mouth of the Seine, 10 miles
south of Havre. It has a harbor, comprising
an inner and an outer basin, and a splendid beach.
The Casino or Salon offers all the attractions

usually found in such institutions. The season
is at its height in August. Pop. (1901) 6,137.

Trowbridge, tro'brij, John, American
scientist: b. Boston, Mass., 5 Aug. 1843. He
was graduated from the Lawrence Scientific

School, Harvard University, in 1866, and served
as instructor there 1866-9. He was assistant

professor of physics at the Massachusetts Insti-

tute of Technology in 1869-70, and filled the
same position in Harvard 1871-81. He was pro-
fessor of experimental physics at Harvard
1880-8, and in the year last named became Rum-
ford professor of applied science there and di-
rector of the Jefferson Physical Laboratory,
which post he still (1904) occupies. In 1878
he was elected a member of the National Acad-
emy of Sciences, and later was vice-president
of the American Academy of Arts and Sciences.
He has published: <The New Physics' (1884);
<\Vhat is Electricity?' (1S96) ; 'The Resolute
Mr. Pansy' (1897) ; 'Three Boys on an Electric
Boat'_ (1894);. 'The Electrical Boy' (1891);
'Philip's Experiments, or Physical Science at
Home' (1898) ; and many papers on physics
and more especially on electricity.

Trowbridge, John Townsend, American
author: b. Ogden, N. Y., 18 Sept. 1827. He
received a common school education, farmed
in Illinois, and then went to New York in 1846,
where he wrote for journals and magazines, and
in 1S48 removed to Boston. In 1850 he edited
for a time Ben Perley Poore's journal, 'The
Sentinel,' but an editorial by him against the
fugitive slave law put an end to his labors in

that quarter. His story, 'Neighbor Jackwood'
(1856), was an eloquent and effective protest

against slavery, which was very successfully
dramatized and was a most important factor in

the formtion of public opinion at the North.
He was managing editor of 'Our Young Folks'
1870-3, was one of the original contributors to
'The Atlantic Monthly,' in which magazine his

autobiography, 'My Own Story,' appeared in

1903. He is best known at present as a writer
of juvenile fiction, but he has written several

novels and collections of short stories, and sev-
eral -books of verse. 'The Vagabonds' is his

best-known poem, but as a poet he is seen at

his best in such poems as 'Midsummer' and
'At Sea.' Among his juvenile fictions may be
mentioned the 'Jack Hazard Series' (1871-5) ;

'The Tide Mill Series' (1S82-7) ; and 'The
Little Master,' which is more or less autobio-
graphic ; while among his books for older read-
ers are: 'Father Brighthopes' (1853); 'Cudjo's
Cave' (1864), which had a phenomenal sale of
13,000 copies in a week; 'Lucy Arlyn' (1866);
'The Vagabonds and Other Poems' (1869) ;

'Coupon Bonds and Other Stories' (1871) ;

'The Emigrant's Story and Other Poems'
(1875) ; 'The Lost Eari and Other Poems'
(1888). His complete poetical works were
issued in 1903. For many years he has lived

in Arlington, Mass.

Trowbridge, William Petit, American en-
gineer : b. in Oakland County, Mich., 25 May
1828; d. New Haven, Conn., 12 Aug. 1892. He
was graduated at West Point in 1848, served
there during the last year of his cadetship as
assistant professor in chemistry, later as assist-

ant in the astronomical observatory, and in 1851
was assigned to the coast survey. His work
on the Pacific coast in 1853 embraced a series

of magnetic and tidal observations covering a
distance of over 1,300 miles, from San Diego to

Puget Sound. In i860, at Key West, Fla., he
superintended the erection of the first perma-
nent self-registering magnetic observatory in

the United States. After the outbreak of the
Civil War he furnished minute descriptions of
the rivers, harbors, and inlets of the South-
ern coast to the War Department, and
later was stationed at New York, where he
superintended the accumulation and transmis-
sion of field-supplies. Besides these duties he
superintended tlic construction of fortifications

at Willett's Point and at Governors Island,

and the repairs of Fort Schuyler. In 1870 he
became professor of mechanical engineering in

the Sheffield Scientific School at Yale, and
later held a professorship in the Columbia
School of Mines, and at both institutions ren-
dered an efficient service in the establishment
and development of new courses of instruction.

To him belongs the credit for the design of the
first cantilever bridge, details of which are given
in his work, 'Proposed Plan for Building a
Bridge across the East River to Blackwell's
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Island' (1869). A company was formed to

carry out the scheme, but the financial crisis of

1873 put an end to the plan. He was the in-

ventor of a coil-boiler, utilizing the latest know-
ledge in forced circulation of water. His publi-

cations include <Heat as a Source of Power'

(1874), and 'Turbine Wheels' (1879).

Troy, troi, or Ilium, a famous ancient city

in the northwestern part of Asia Minor, the

capital of the Troad, a region lying on the coast

of the /Egean Sea, at the entrance to the Helles-

pont (Dardanelles). The fame of Troy rests

upon the two Homeric epics, the Iliad and the

Odyssey (see Homer), which, incidentally to

their main themes, give an account of the long
war in which the city was finally destroyed.

The date of the latter event is generally placed

at 1 184 B.C. The cause of the war was the ab-

duction of Helen, the wife of King Menelaus
of Sparta, by Paris, son of the Trojan king,

Priam. Almost all the states of Greece proper
united to avenge the insult, and, under the
leadership of Agamemnon, king of Mycenas,
landed on the Trojan coast with a large army.
After besieging the city in vain for nine years,

they finally took it by a stratagem. They placed
outside the walls a large wooden horse in whose
interior a number of Greek heroes were con-
cealed, and the rest of the army then retired to
the ships as if they had given up the siege. The
Trojans in exultation dragged the horse within
the walls, and during the night the Greeks came
forth and were joined by the main army which
had returned from the ships. The city was now
given over to fire, plunder, and massacre.
Among those who escaped was /Eneas, who
reached Italy, and, according to the legend, was
the ancestor of the first Roman kings. The
Homeric legend of Troy is believed by modern
scholars to be woven around a nucleus of fact.

About the 6th century B.C. a new Troy, Ilium
Novum, was founded on what has ever since

been believed to be the site of the Homeric city.

The place is now called Hissarlik, and lies a
few miles from the southwestern entrance to the
Dardanelles. Here Dr. Schliemann began ex-
cavations in 1871 and again in l8go, and his

researches prove that the site has been occupied
successively by seven cities. The second of these
from the bottom bears marks of having been
destroyed by a conflagration. Within its walls
were found the ruins of a palace, and a number
of gold and silver ornaments. Dr. Schliemann
considered this second city to be the city of
Priam and the Homeric legend, but later excava-
tions have shown that only the sixth (the fourth
from the top, later discoveries having increased
the total number to nine) city can be referred

to the period de,scribed in Homer. Of this city

nothing remains except portions of the colossal
and well-built outer walls. Consult : Schliemann,
<Trojanische Altertiimer,' 'Ilios,' <Troja'

;

Schuchardt, 'Schliemann's Ausgrabungen'

;

Schmidt, 'Schliemann's Sammlung trojanischer
Altertiimer.'

Troy, Ala., city, county-seat of Pike
County; on the Central of Georgia and the
Alabama Midland R.R.'s; about 80 miles south-
west of Columbus, and 72 miles south by cast

of Montgomery. It is in an agricultural region
in which cotton is one of the principal products.
Its industries are connected chiefly with the cul-

tivation and marketing of cotton. The educa-

tional institutions are Troy Industrial Academy
for colored pupils, and public schools. There
are two private banks. Pop. (1890) 3,449;

(1900) 4,097.

Troy, Mo., city, county-seat of Lincoln
County ; on the Saint Louis & Hannibal rail-

road; about 50 miles northwest of Saint Louis.

It is in a region rich in deposits of glass sand,

iron ore, and coal, and surrounded by fertile

agricultural lands. The chief manufacturing
establishments are flour mills, butter and cheese

factories, and tobacco factories. The shipments
are chiefly farm and dairy products, tobacco

products, and live stock. There is one high
school, public elementary schools, and a library.

There are two state banks. 'Pop. (1890) 971;
(1900) 1,153-

Troy, N. Y., city, county-seat of Rens-
selaer County; on the east bank of the Hud-
son, 150 miles north of New York, 191 miles

west of Boston, 235 miles south of Montreal,
Canada, and 296 miles east of Buffalo. It

is at the head of tidewater navigation on the
Hudson River; and the Erie and Champlain
canals have their main outlets opposite the
city. Through the Erie Canal Troy has con-
nection with the Great Lakes and the_ North-
west, while the Champlain Canal gives an
opening to Canadian territory. The enlarged
canal, called the "Thousand-Ton Barge
Canal," which has received the sanction of
the voters of New York State, will have a
new outlet into the Hudson which will en-
trench the commerce of Troy more firmly
than ever. Steamers and barges ply regu-
larly betweenTroy and New York and the
intervening cities. The United States has
spent large sums of money in improving
the channel in the river so the larger vessels
for the new canal system will have no difficulty

in reaching the canal. The steam railroads
operating in Troy are the New York Central
& Hudson River, the Delaware & Hudson,
the Boston & Maine, and the Rutland. There
are also long-distance trolley roads, some of
them maintaining freight service, that extend
through the Hudson Valley to Lake George
on the north; through the I^Iohawk Valley
on the west; south through the Hudson Val-
ley, and eastward to the manufacturing vil-

lages along the Wynantskill Creek, a distance
of 12 miles. These transportation facilities

give Troy great advantages as a manufactur-
ing and distributing point, so there are built
up opposite the city, not half a mile from its

borders, but not included in its population,
the cities of Watervliet, 14,321 population,
and Cohoes, 23,910 population, and the vil-

lages of Waterford, 6,157 population, and
Green Island, 4,770 population. With those
places Troy is connected by bridges over the
Hudson River, there being four; one, the
Waterford bridge, is the oldest covered
wooden bridge in the United States. It was
opened for wagon and foot traffic in 1804,
and at the present time carries trolley cars
weighing over 30 tons each. It is 800 feet
long and 30 feet wide.

Trade and Manufactures.— Troy ranks sixth,
in population, among the cities of the State,
but fifth in industries. The chief manufac-
tures are collars and cuffs (q.v.)— about 89 per
cent of all the collars and cuffs made in the
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United States are made in Troy. So great
has this industry become in this city that spe-
cial machinery has been invented and is man-
ufactured here. It has an extensive system
of laundries, and for this industry special ma-
chinery has also been invented and is manu-
factured in this city. It is noted for its high
grade of merchant iron; its valves and hy-
drants (q.v.) (valves 96 inches inside diameter
are novif made here). Other manufactures are
stoves, knit goods, paper, cars, electrical ma-
chinery, mechanical and engineering instru-
ments, bells, paints, clay products, floor
cloths, brushes, malt liquors, tobacco, cigars,

and carriages. The famous machine-made
horseshoe invented by Henry Burden is

manufactured here. He also made the larg-
est over-shot water-wheel yet (1903) made in

America. It is 60 feet in diameter. The guns
for coast defense of the United States are
made at the government arsenal at Water-
vliet, opposite Troy. The machine shop is

1,000 feet long and traveling cranes operate
through its entire length, carrying guns of
the largest calibre, weighing 125 tons, as
though they were toys. This shop contains
some of the largest lathes and boring ma-
chines in the world. There is a _

State dam
across the Hudson at Troy and six factories
are operated by the power here obtained.
There is considerable water power on
the Wynantskill and Poestenkill creeks ; each
stream has a fall of about 200 feet in the
hills east of the city.

In 1900 the city contained 789 manufactur-
ing establishments with $26,489,272 capital,
employing 24,504 persons, paying $9,700,726
in wages, and $12,889,944 for materials. The
total output was $31,987,536.

The city is situated on a narrow alluvial
plain, extending north and south along the
river front for six and one half miles. From
the plain, and paralleling the river, a range of
hills arises, in some places to a height of
500 feet. While most of the city is conlined
to the level ground, the finest residential part
is on the hills, of which the most prominent is

Mount Ida. On a spur of this hill, jutting out
boldly into the centre of the city, stands Pros-
pect Park. The waterworks reservoirs are
located on the hills east and northeast of the
city. A new gravity system is being installed
at a cost of $1,250,000, with a daily capacity of
18,000,000 gallons, and the old gravity systems
will supplement this with 9,000,000 gallons.
There is also a pumping station on the bank
of the river at the north end of the city.
From these pumps has been obtained the sup-
ply of water for the lower level of the city,
while a small gravity plant has given insuf-
ficient supply to the more elevated portions.
The new sj-stem will provide an abundance
of water for all parts of the city for years to
come.

There are a number of cemeteries in Troy,
but Oakwood, containing 400 acres, crowns
one of the hills east of the city, overlooking
the valley of the Hudson opposite the delta
of the !Mohawk. The cemetery plateau is 300
feet above the plain, to which it inclines vvith
precipitous sides. The Hudson is in sight for
miles, while the Mohawk breaks through the
hills to the west, tumbles over a rocky preci-
pice 60 feet in height, then passes peacefully

through its four mouths into the Hudson.
Oakwood cemetery is a resting place for two
distinguished national heroes,— Gen. John E.
Wool, the commander-in-chief of the Ameri-
can forces in the Mexican War, and Gen.
George H. Thomas, "the Rock of Chicka-
mauga.® General Wool's monument is a
monolith; the largest stone ever cut in this

country, 60 feet high, and weighing more than
100 tons. The Earl Crematory, a prominent
object in Oakwood, is a memorial building
erected at great cost, and contains, aside from
a perfect incinerating apparatus, some fine

mosaics, rare marbles, and rich stained glass.

The streets of Troy are regularly laid out
until the river front is reached, when the
streets are intersected by River Street, which
follows the curvatures of the Hudson River.
These irregular intersections form triangles

misnamed squares. In one of these stands
the Soldiers' and Sailors' monument, 93 feet

high,, costing over $50,000. On the lower
sides of the stone work are bronze bas-reliefs

representing battle scenes ; one of them being

a representation of the engagement between
the Alonitor and the Merrimac. This is a par-
ticularly appropriate scene because most of
the armor plate of the Monitor was rolled
in Troy. Tliere are 100 miles of streets in

Troy, of which 45 67-100 miles are paved.
There are i6g 2,000-candlepower arc-lights.

Buildings.— Troy has many public buildings

of note and many of its citizens have built

beautiful and substantial memorials for chari-

table and educational work. The Emma Wil-
lard Seminary (q.v.) consists of three buildings
— the Gurley Alemorial, the Plum Memorial,
and the Sage Memorial Hall. In front of
this group of buildings is a beautiful bronze
statue of Emma Willard. Another educa-
tional enterprise which has done much to
make Troy famous is the Rensselaer Poly-
technic Institute (q.v.), an excellent school
of civil engineering, and its graduates have
designed some of the greatest engineering
works of modern times. The post-office, a fine

granite structure ; the savings bank building,

which cost about $600,000, and which con-
tains a fine music hall with seating capacity

of about 1,500; the public library, while marble
in the Italian Renaissance style, cost about
$300,000; the court house, city hall, Rowe Me-
morial, Young Men's Christian Association,

Young Women's Association ; R. P. I. Alumni,
Ilium, the new union station, and the Rensselaer
Hotel. The charitable and religious institutions

are the Troy Orphan Asylum, a .group of build-

ings of the Elizalicthan stylo of architecture;

three Roman Catholic orphanages, a reformatory,

a hospital, and a home for the aged; Saint
Paul's Church (P. E.), Saint John's (P. E.),

Saint Mary's (R. C), Saint Peter's (R. C),
State Street (M. E.), and Second Presbyte-
rian. The public and parish school buildings
recently erected are all models of complete-
ness and of beautiful architecture.

Finances.— The assessed valuation of tax-

able property in 1903 was: real estate,

$50,989,946; personal, $3,024,342. Property ex-
empt by law, $8,997,069; and the net bonded
debt was $1,735,168. The maintenance and
operation of the city was $860,935. Of this

amount there was expended on schools,

$215,000; police department, $112,000; fire
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department, $81,000; streets, $139,000; munici-
pal lighting, $83,000.

There are six national banks with an
aggregate capital of $1,390,000; surplus,

$1,035,000, and deposits, $7,870,102; one state

bank with a capital of $50,000, and two trust

companies with capital, surplus, and deposits
of $4,798,021. There is one savings bank
with deposits of $10,065,516.

History.— The site of Troy was the seat of

several farms, in 1786, w'hen Albany had been
called a city for a hundred years. The i\Iohe-

gan Indians formerly had a fortified village

on the site of Troy at a point just north of
the Poestenkill Creek. The ;\Iohawk tribe

of Indians had a palisaded village on the

west side of the Hudson River on an island

formed by the third and fourth branches of
the IMohawk River at its mouth._ Hostilities

broke out between tribes, in which the Mo-
hawks were successful, and the Mohegans
were finally driven to the Connecticut River.
The Dutch families, wdio afterward took pos-
session of this ground on the east side of the
river, found a natural meadow land, and they
called it "Pafraets' Dael," *The paradise of a
lazy man."

The islands forming the delta of the Mo-
hawk River, opposite Troy, were the scene
of much activity during the Revolutionary
War. The American army encamped here to
obstruct the march of Burgoyne. The island

which was formerly the site of the Mohawk
Indian village, above referred to, was forti-

fied on its north side by earthworks, under
the superintendence of Thaddeus Kosciusco.
Gen. Philip Schuyler commanded the Ameri-
can troops, with his headquarters at Van
Schaick's house, which is still standing. The
fortifications may yet be plainly seen. From
these islands the American army marched
north under Gen. Gates, who succeeded
Schujder, and soon afterward fought the
British at Schuylerville in what is known as
the battle of Saratoga.

Three miles above the site of Troy stood
a village called New City, afterward Lansing-
burg. In 1787 New City had nearly 500 in-

habitants, Albany had about 3,000, and Troy
consisted of a few farm houses. The deeper
channel in the river at Troy made naviga-
tion so much easier than at New City that

the enterprising settlers who began to arrive

from New England, seeing its advantages,
located here. The settlement grew rapidly,

being known at this time as "Van der Hey-
den's." In 1789 the settlers changed the name
to Troy. The falls on the Poestenkill Creek
were taken advantage of, and three mills were
here erected, a saw mill, a grist mill, and a paper
mill, the last the first of its kind in northern
New York, was built in 1792. In 1808 a rolling

mill was established on the Wynantskill Creek.
Troy soon outstripped Lansingburg, and in 1793
the State legislature decided on Troy as the

county-seat of Rensselaer County.
During the War of 1812 the merchants of

Troy supplied large quantities of provisions
to the American army. Samuel Willson, who
slaughtered cattle and packed beef in Troy,
supplied his beef to the army "packed in full

bound barrels of white oak." It soon became
known as "Uncle Sam's," as Samuel Willson
was familiarly called, and from this grew the

well-known appellation, "Uncle Sam," as ap-
plied to the United States.

The charter incorporating Troy as a city

was passed by the legislature in 1816.

The State dam was constructed across the
Hudson River at Troy in 1823. This marks
the tidal point of the Hudson River. At this
time commerce with New York was mainly
by sloops, of which 39 were recorded as
owned by Troy merchants. In addition to
its rapidly growing commerce, Troy now be-
gan to acquire fame as an educational city

;

the Emma Willard Seminary was established
about this time, and in 1825 the Rensselaer
Polytechnic Institute was opened. The popu-
lation of Troy was now 7,859. The popula-
tion and industries increased rapidly, and it

became an important manufacturing centre.
Its collar and cuff and iron industries gave
its growth a great impetus. Its remoteness
from the mines has caused it to lose its

supremacy in the iron industries, but the col-

lar and cuff industry has steadily increased.
Troy has had several destructive fires. The
most notable was the one of 10 May 1862,
when the total value of property destroyed
was $2,677,892; about 800 buildings were
burned.

The village of Lansingburg and the city

of Troy gradually grew toward each other
until the dividing line was not apparent to the
eye, yet each maintained its separate gov-
ernment. In 1900 an act was passed by the
legislature annexing Lansingburg and other
outlj'ing territory to the city of Troy. This
act did not take effect until I Jan. 1901, too late

to receive notice in the United States census of
1900. However, an enumeration was taken by
the census oflicials, as shown in the census re-

ports, giving the population of Greater Troy as

75,057. All figures given in this article relating

to the various expenditures and the output of its

industries relate to Greater Troy and its popula-
tion of 75,057. Consult: Weise, *Troy's One
Hundred Years.'

Arthur Merriam Wight,
Secretary of Chamber of Commerce.

Troy, Ohio, village, county-seat of Miami
County ; on the Miami River, the Miami & Erie
Canal, and on the Cleveland, C, C. & St. L.
and the Cincinnati, H. & D. R.R.'s ; about 78
miles north by east of Cincinnati. It is in an
agricultural and stock-raising region, and has
considerable manufacturing interests. The prin-

cipal manufactories are planing mills, foundries,

bent wood and wagon factories, and a flour and
grist mill. There is considerable trade in farm
and dairy products, and in the local manufac-
tures. The educational institutions are a high

school, Saint Patrick's Academy, public and
parish schools, and a public library. The two
banks have a combined capita! of $300,000. Pop.

(1890) 4,494; {1900) 5>8Si.

Troy Weight. See Weights and Mea-
sures.

Troyes, trwii, France, capital of the de-

partment of Aube, and formerly of the province

of Champagne, 103 miles east-southeast of Paris

by rail, on the left bank of the Seine. Many of

the streets are narrow and irregular, and lined

with medi.-eval timber houses. The principal edi-

fices are the cathedral, a splendid specimen of

florid Gothic; the churches of Saint Urbain, of
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Saint John, and of Saint Madeleine, in the flam-

boyant style; the hotcl-dc-vitle, die prefecture,

the hospital, museum, palais de justice, and pub-

lic library, containing loo.ooo printed volumes
and nearly 5,000 manuscripts. The manufac-
tures consist of cottons, woolens, hosiery, soap,

artificial flowers, paper, gloves, etc. There are

numerous worsted and cotton mills. It carries

on an important trade in grain, wine, brandy,

colonial produce, famous sausages, hemp, wax,
wool, wood, iron, lead, zinc, etc. The town was
in existence previous to the conquest of Gaul
by the Romans, by whom it was called Augusto-
bona. The Treaty of Troyes between Charles

VI. and Henry V. of England was concluded
in 1420. Nine years later the English were
expelled by Joan of Arc. Pop. (1901) 53,159.

Troyon, trwa-yon, Constant, French
painter: b. Sevres 25 Aug. 1810; d. Paris 21

Feb. 1865. He was one of the first and greatest

of the French "Naturalists," and was trained as

a painter on porcelain. His pictures rank high
among those of his contemporaries, and his cattle

and landscapes rival the best productions of the

Dutch school. There are several good examples
of his work in the New York Metropolitan Mu-
seum, and among them 'Cow,* and 'Landscape
and Cattle.' Consult: Dumesnil, 'Constant
Troyon> (18S8) ; and Hustin, <Les Naturalistes

Frangais' (1893).

Trozo, tro'tho, or San Jose, san ho-sa',

Philippines, a suburb of the city of Manila
occupying the centre of the northeast quarter of

the city, southeast of Tondo. The people are

largely engaged in the mechanical industries

;

there are also a few Chinese and native resi-

dents of the upper class.

Tru'ant School, the popular name for a

school or reformatory for truant or vagabond
children ; organized under State auspices and
managed by the State educational officials. In

1850, Massachusetts passed a law permitting the

punishment of truancy by confinement. New
Hampshire, New York, Rhode Island, and Con-
necticut made similar legislation before 1865;

and New York and other cities made like pro-

visions ; but where the law was not a dead

letter, habitual truants were classed as "juvenile

disorderly persons'' and were sent to almshouses

or reformatories. In 1880, Massachusetts began

to establish county schools for truants. In 1900

there were in the United States six county

schools and seven city schools of this nature,

five in New York, one in Boston, and one in

Chicago. Many States and cities provide for

the arrest of truants and their being replaced in

the pulilic schools, a method followed in conti-

nental Europe, where there are no institutions

exactly parallel to the American truant school.

In Great Britain there are two provisions for

school offenders, the day industrial and the

truant schools, based on the Industrial Schools

Act of 1866, for "any child found habitually

wandering, or not under proper control, or in

the company of rogues, vagabonds, disorderly

persons, or reputed criminals"; or any child

whose parents neglect to provide for its instruc-

tion.

Truce, a temporary suspension of hostili-

ties between two armies or states for negotiation

or other purposes. A truce to become binding

requires the sanction of the commander-in-chief,

but may be ended before the period previously

Vol. is — -9

agreed upon on due notice being given to the
opposite party.

Truce of God, the title given in the Middle
Ages to a limitation of the right of private war-
fare introduced by the Church in order to miti-

gate an evil which it was unable to eradicate.

This truce of God provided that private feuds
should cease, at least on the holy days, from
Thursday evening to Sunday evening in each
week ; also during the whole season of Advent
and Lent, and on the octaves of the great fes-

tivals. This salutary regulation was first intro-

duced in 1033 in Aquitaine, then in France and
Burgundy. Under William the Conqueror it

was introduced into England, and in 1071 into

the Netherlands. At many councils it was a
chief subject of discussion, and was enjoined by
special decrees. Whoever engaged in private

warfare on the prohibited days was excommuni-
cated. The truce of God was also extended to

certain places, as churches, convents, hospitals,

churchyards, etc., and certain persons, as clergy-

men, peasants, merchants, pilgrims, and in gen-

eral, all defenseless persons. At the Council

of Clermont (1095) it was made to include all

Crusaders. This institution died out when the

rulers of the various countries became strong

enough to curb effectually their turbulent and
powerful subjects.

Truck Farming. See Horticultuke.

Truck System, the practice of paying the

wages of workmen in goods instead of money.
This practice has prevailed in various places

and trades, particularly in the mining and manu-
facturing districts of Great Britain, and the

workmen have often had to pay exorbitant

prices for their goods. Several acts of parlia-

ment have been passed with the object of

abolishing the system. In the United States the

system is practically followed in some parts of

the Pennsylvania coal fields where miners are

paid in store checks; at the end of the week
or month their wages have been consumed by

rent, supplies, groceries, and other necessaries

of life.

Truckee, triik-e', a river, the outlet of

Lake Tahoe in California. It flows north, then

enters Nevada and flows east, then north, enter-

ing Pyramid Lake, which has no apparent outlet.

The river is about 125 miles long. Reno, Nev.,

is the most important town on the river.

True, Alfred Charles, American statisti-

cian: b. Middletown, Conn., 5 June 1853. He
was graduated at Wesleyan University, Conn.

;

and after a post-graduate course at Harvard,

1S82-4, was an instructor at Wesleyan 1884-8.

He then entered the United States Department
of Agriculture; was editor in the office of the

experiment station in 1889-90, was vice-director

of the same in 1891-2, becoming director of the

experiment station in 1893. He is editor-in-chief

of the 'Experiment Station Record' and the

'Experiment Station Work,' and has supervision

of expenditures for agricultural experiment sta-

tions in all the States and^ Territories, as well

as of investigations in irrigation, and agricul-

ture in .\laska, Porto Rico, and Plawaii.

True, Frederick William, .\merican biolo-

gist; b, Middletown, Conn., 8 July 1858. He
was graduated at the University of the City of

New York in 1878; entered the government ser-

vice in 1S78; and was expert special agent on
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fisheries for the loth census, 1879. He was
curator of the department of mammalia at the
United States Museum 1881-92, and executive
curator 1892-7. In tht year last named he was
appointed head curator of the department of
biology at the United States National Museum.
He has written < Review of the Family of
Delphinidat' ; etc.

True'blood, Benjamin Franklin, American
publicist : b. Salem. Ind., 25 Nov. 1847. He was
graduated from Earlham College, Richmond,
Ind., in iS6g, and entered the ministry of the
Society of Friends the same year. He was
president of Wilmington (Ohio) College 1874-9,
and of Penn College, Oskaloosa, Iowa, 1879-90.
In 1890 he became foreign secretary of the
Philadelphia Arbitration and Peace Society, and
since 1892 has been secretary of the American
Peace Society, in Boston. He has published
'The Federation of the World' (899) ; and a
translation of Kant's <Zum ewigen Frieden'
(1897).

Truffles, subterranean saprophytic fungi
(q.v.), chiefly European Tiiheracea; the mycelia
of which grow in leaf-mold. Their fructifica-
tions are edible, solid tuber-like bodies, ranging
from the size of a filbert to that of a potato,
and iiltimately set free by the decay of the
mycelium. There are several species of truffles,

which are not only nutritious but very much
esteemed for their aromatic flavor and piquant
taste, and are used in fine cooking, pates, etc.
Although white truffles are somewhat in demand,
it is tlie black or queen truffles ( Tuber cibaritim,
T. astk'um, or T. mclaiiospcr)iniin), of England
and France, which are in most demand, those
of Perigord being considered as the finest.

These are of varying size, and have a gray or
seal-brown or nearly black skin, which is peb-
bled, or warty, with small angular protuberances.
The firm interior, with such a texture as has
an immature puff-ball, is also dark-brown, some-
what mottled by reason of its chambered struc-
ture, and reticulated with the white films of
hyph?e. Truffles are practically never cultivated,
in spite of various attempts, but are occasionally
cared for in situ. They thrive best in limestone
soils, and in such light, moist, but well-drained
woodlands, as are frequented by the various
species of trees near which the truffles prefer to
exist— possibly on their decaying roots. The
tubers are entirely subterranean, occurring either
deep in the ground or close to the surface, ripen
in winter, and are dug out, eitlicr laboriously by
unaided man with a sharp spud, or by the aid
of dogs and pigs. The latter are commonly
used in Perigord, their rooting instincts, and
fine nose for scent being turned to account. A
trained sow will sniff the peculiar, pervasive
odor exhaled by a ripe tuber, and will make
directly for it, either laying it bare or uprooting
the solitary tuber, Ic be rewarded with an acorn
or chestnut. Good intelligent sows in a prolific

forest will unearth 10 or 12 pounds of truffles

in a day, which will bring in a good price. Dogs
are also used in the same manner, especially by
poachers. The red truffle (Mclanogaslcr varie-
gatus) is, like the false truffle (Scleroderma
vtilgare), allied to the puff-halls; and Terfezia
leonis is the white, potato-like truffle of Italy.
The African species of Terfezia and Tirmannia,
somewhat inferior in quality, in some parts of
Algeria and Tunis form an important fnod-
supply for the people.

Trujillo, troo-hel'yo, or Truxillo, Peru, the
capital of the department of Libertad, situated
closeto the Pacific coast, 300 miles northwest
of Lima. It is surrounded by walls, and has
a cathedral, a national college, and a university.
I he port is Salavery, connected with the city
by a short railroad. Pop. 11,000.

Trumbull, trum'biil, Annie Eliot, American
novelist, daughter of J. H. Trumbull (q.v.) :

b. Hartford, Conn., 2 March 1857. She was
graduated from the Harvard High School in
1S76 and has published: <A Cape Cod Week>
(i8g8); <Rod's SaIvation> (1898); 'Mistress
Content Cradock' (1899); 'Life's Common
Way> (1903J ; and other works.

Trumbull, Gurdon, brother of H. C. Trum-
bull (q.v.), American artist: b. Stonington,
Conn., s May 1841 ; d. Hartford, Conn., 28 Dec.
1903. He learned his art in Hartford and New
York. It was in studies of fish that he achieved
his reputation, and his most noted works were
'Over the Fall'; 'A Plunge for Life'; and
'A Critical Moment.* He was the illustrator of
the work of his sister, Mrs. Annie T. Slosson,
'The China Hunters' Club,> and was author
of the work entitled 'Names and Portraits of
Birds.'

Trumbull, Henry Clay, American author
and editor: b. Stonington, Conn., 8 June 1830;
d. Philadelphia, Pa., 8 Dec. 1903. He was edu-
cated at Williston Seminary, East Hampton,
Mass., and at first engaged in railroad business
at Hartford, but in 185S became State mission-
ary of the American Sunday School Union for
Connecticut. He was ordained to the Congre-
gationalist ministry in 1862, entered the Union
army as chaplain, and served through the war
with the exception of a portion of 1S63, when
he was held a prisoner by the Confederates. He
was appointed missionary secretary for New
England of the American Sunday School Union
in 1865, normal secretary in 1871, and in 1875
he removed to Philadelphia. He purchased the
chief interest in the Philadelphia 'Sunday-
School Times' in that year and was its editor
until his death. He discovered the site of
Kadesh-barnea on the southern border of Pales-
tine while on a tour of the East in 1881. His
works include: 'The Sabbath School Concert'
(1861); 'The Knightly Soldier' (1865);
'Kadesh-barnea' (1884); 'Studies in Oriental
Social Life' (1894); 'War Memories of an
Army Chaplain' (1898); 'Old Time Studen'
Volunteers* (1902); etc.

Trumbull, James Hammond, American
philologist, brother of H. C. Trumbull (q.v.) :

b. Stonington, Conn., 20 Dec. 1821 ; d. Hartford,
Conn., 5 Aug. 1897. Pie was educated at Yale,
assisted Rev. James H. Linsley in compiling
catalogues of the mammalia, reptiles, fishes, and
shells of Connecticut in 1842-3, was assistant
secretary of the State of Connecticut in 1847-52
and again in 1858-61, and secretary during the
Civil War, 1861-5. He was corresponding secre-
tary of the Connecticut Historical Society in

1849-63, and its president in 1863-89. In 1863-91
he was librarian of the Watkinson Library of
Reference at Hartford, was an original member
of the American Philological Society from its

organization in 1869, and was its president in

1874-5. He was elected to the National Acad-
emy of Sciences in 1872 and was appointed
lecturer on the Indian languages of North
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America at Yale in 1873. He prepared the cata-

logue of Americana belonging to George Brinley
wliich added mucli to his reputation as a bibli-

ographer, and devoted the closing years of his

life to the compilation of a dictionary and vo-
cabulary from John Eliot's Indian Bible, which
he was reputed to be the only living American
able to read. His manuscript was published
under the title 'Natick Dictionary* (1903). His
other works include: 'Colonial Records of Con-
necticut' (3 vols., i850-<)) ; <The Best Method
of Studying the Indian Languages' (1871) ;

'Historical Notes on the Constitution of Con-
necticut' (1872) ; 'Indian Names of Places in

and on the Borders of Connecticut with Inter-

pretations' (1881) ; 'Memorial History of Hart-
ford County' (2 vols., 1886) ; etc.

Trumbull, John, American jurist and poet:
b. Westbury (now Waterbury), Conn., 24 April
1750; d. Detroit, Mich., 10 May 1831. Gradu-
ated at Yale in 1767, he began in 1770 to con-
tribute to the Connecticut Journal and New
Haven Post-Boy a series of essays called 'The
Correspondent,' patterned after 'The Specta-
tor,' in which he satirized the controversial

writers of the time and the American slave-

traflic; and published in that year 'An Essay on
the Use and Advantages of the Fine Arts.* In
1771 he became a tutor in Yale, and began the
study of law, which he continued in John
Adams' Boston office in 1773, in which year he
was admitted to the bar. He practised at New
Haven in 1774-6, at Westbury in 1776-81, and
from that time at Hartford. In lyig-gs he was
State's attorney for Hartford _ County, in 1792
and 1800 was elected to the legislature, in 1801-7
was judge of the Connecticut Superior Court,
and in 1808-19 of the Court of Errors. From
1825 he resided at Detroit. His 'Progress of
Dulness* (part i. 1772; part ii. 1773) was his

first elaborate work in verse. It was a clever

satire on the defective culture of contemporary
American society, and its epigrammatic ridicule

made a great stir. But he is known for 'Mc-
Fingal* (1782), a burlesque epic, in the metre
and much in the style of 'Hudibras,* which it

follows, however, without sacrifice of origi-

nality. It admirably developed the humorous
characteristics of that disturbed time, and from
the first had an unprecedented popularity. Its

hero is Squire McFingal, a Scottish-American
Tory politician of Massachusetts, with a gift

for tedious and inflated speechifying, his Whig
opponent, Honorius, seems to be, accord-
ing to Tyler, a portrait of John Adams. It was
the most representative of the distinctly literary

productions of the Revolution, to whose move-
ment it greatly contributed. No contempo-
raneous record presents so well the thought of

the period. In pointedness, in ingenuity of
rhyme, in the skilful arrangement of its ludi-

crous narrative, it is admirable. Many extracts

such as

:

No man e'er felt the halter draw,
With good opinion of the law,

passed into the general anthology of quotations.

It was reprinted by Lossing, with introduction
and notes, in 1857, and another edition of it

appeared in 1881. In all, about 40 editions have
been circulated in the United States and Eng-
land. For its full tmdcrstanding the work now
requires some study of the Revolutionary epoch.

Trumbull's 'Poetical Works' were collected in

1820. Consult the excellent account in Tyler,
'Literary History of the American Revolution'
(1897).

Trumbull, John, American artist: b.

Lebanon, Conn., 6 June 1756; d. New York
10 Nov. 1843. He was graduated at Harvard
in 1773 ; studied painting in Boston ; served in

the Revolutionary War; and in 1780 went to
England to study under West, but was im-
prisoned on a charge of treason and forced to
leave the country. Subsequently he returned to
England and became the pupil of West. In
1786 he produced his first historical picture, the
'Battle of Bunker Hill' ; which was soon fol-

lowed by the 'Death of Montgomery Before
Quebec* and 'Sortie of the Garrison from
Gibraltar.' In 1817 he was employed by Con-
gress to paint four pictures for the rotunda of

the Capitol at Washington, namely 'The Dec-
laration of Independence,* the 'Surrender of
Burgoyne,* the 'Surrender of Cornwallis,' and
the 'Resignation of Washington at Annapolis.'

He was for many years engaged in finishing his

sketches, many of w-hich, together with por-

traits and copies of old masters, 54 pictures in

all, he surrendered to Yale College in considera-

tion of an annuity of $1,000. Consult his 'Auto-
biography' (1841).

Trumbull, Jonathan, American patriot: b.

Lebanon, Conn., 12 Oct. 1710; d. there 17 Aug.
1785. Graduated from Harvard in 1727, he
studied theology and was licensed, but in 1731
left the ministry for the law, was a member of
the Assembly in_i733, its speaker in 1739, and
deputy-governor in 1767-8. From 1769 until his

resignation in 1783 he was governor. During
the Revolution he worked with vigor for inde-

pendence. He is said to have been the original

"Brother Jonathan" (q.v.), that being Washing-
ton's familiar name for him. He was the only
colonial governor to take the popular side in

the struggle ; and when notified by Washington
(August 1776) of the inadequacy of the army,
called for nine inore regiments of 350 each,

in addition to the five Connecticut regiments
already supplied. These troops arrived at New
York just in time to meet the British advance.

In 1766-g Trumbull was also chief justice of the

superior court of Connecticut, and as such he

has been highly praised by Bancroft. Consult
the 'Life' by Stuart (1857).

Trumbull, Jonathan, American politician,

son of the preceding: b. Lebanon, Conn., 26
March 1740; d. there 7 Aug. 1809. He was
graduated from Harvard in 1759, and prior to

the Revolution was a member of the Connecticut
legislature and speaker of the House. He was
paymaster-genera! in the Continental army,

1775-80, and military secretary to Washington,
1780-3. He sat in Congress 1789-95, being
speaker of the House of Representatives 1791-5,

was United States senator 1795-6, lieutenant-

governor of Connecticut 1796-8, and governor
from 1798 till his death.

Trumbull, Lyman, American politician: b.

Colchester, Conn., 12 Oct. 1813 ; d. Chicago, III.,

25 June 1896. He studied law in Georgia, was
admitted to the bar and settled in Belleville,

111., in 1837. He was secretary of state of

Illinois in 1841-2; and justice of the Supreme
Court of the State in 1848-53. He was United
States senator 1855-73, and although formerly
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a Democrat, became prominent as a Republican.
He "seciired the passage of the 14th Amendment;
and was one of the Republicans who voted
against the impeachment of Andrew Johnson.
After 1872 he supported the Democratic party.

Trumpet, a musical wind-instrument, gen-
erally made of brass, and sometimes of silver.

The orchestral or slide trumpet consists of a

tube about S'A feet long, twice curved, and end-
ing in a bell. The slide is on the second curve.

The scale of the slide trumpet begins with A
sharp in the first space of the bass stave, and
extends to C above the treble stave, but C below
the bass stave can be produced. The natural

notes are C (below bass), C (octave), G, middle
C, E, G, B flat, C, D, E, F, G, A, B flat, B, C.

A univalve trumpet was introduced by Bassett in

1876. The addition of the valve greatly im-
proves the slide trumpet in respect of accuracy
and completeness without injuring its charac-

teristic tone in any way. The trumpet, frorn its

exciting effect, is well-fitted for military music.

Trumpet-fish, or Trumpeter, one of the
most important food-fishes (Latris hecateia) of

the southern hemisphere. It ranges from 30
to 60 pounds in weight, and is considered the

best flavored of any of the fishes of New Zea-
land, Tasmania, and South Australia. Large
numbers are smoked and sent into the interior.

The name is also applied to several species of

fishes belonging to the small families Aulosto-

mida, Fistulariidcu and Macrorhamphosidic, all

belonging to the order Hemibranchii, and all

having the facial bones much elongated to form
a tube bearing the small nearly or quite tooth-

less mouth at the end. They are fishes of

peculiar aspect, the body as well as the head
being elongated and sometimes protected by bony
plates, and in the Fistulariidcc the caudal fin

bears a pair of long, slender filaments. These
fishes are variously known also as tobacco-pipe

fishes, cornet-fishes, snipe-fishes and bellows-

fishes, all these names having reference to the

tubular snout. They are tropical, and species of

each family occur in the Gulf of Mexico and the

southern waters of the United States.

Trumpet-flowers, plants belonging to the
allied genera Tecoina and Bignonia, having
trusses of gaily-colored flowers with funnel-form
corollas. T. grandiAora is the showy trumpet-
flower or trumpet-creeper from China, with
drooping, salmon-yellow and scarlet flowers

three inches broad, but is not so hardy as Amer-
ican T. radicans, which is a very common shrub
of the South, and is called Virginia trumpet-
flower by foreigners. It climbs high by rootlets,

sending out long, pendulous sprays with opposite

pinnate leaves, and ends in a corymb of tubular
flowers, orange colored as to the tubes, and
expanding into a five-lobed scarlet limb. Both
of these species are planted extensively, as
ornamental vines, to cover walls, verandahs, etc.

The yellow elder, or upright trumpet-flower
(7". stalls), is an evergreen shrub of erect

growth introduced from Central America, and
growing readily in southern Florida. The leaves

are pinnate, and immense panicles of golden-
yellow flowers bend down the branches with
the weight of their bloom. The Cape honey-
suckle (T. capensis) is an evergreen climber
which can be trained into shrub form, and is

useful for Florida; it can also be grown as a

climber, or like T. sinilhii, as a pot-plant, in

northern greenhouses. Bignonia venusta of
Brazil is another greenhouse climber in the

North, but can be grown out of doors in warm
climates. Its hanging, string-like shoots are
clothed with axillary and terminal clusters of
large tubular orange-yellow flowers, for four

or five feet of their length. The cross-vine, or
quarter-vine {B. crucigera) of the southern
United States, so called because a transverse

section of the stem shows a cruciform marking,
is also known as the tendriled trumpet-flower.

The leaves are pinnate' with only two leaflets,

and terminate in a branched tendril ; the flowers

are large and campanulate with undulate or
slightly lobed limb borne in few-flowered cymes.
Gelscmium sempervircns, formerly classified

among bignonias, is not only called yellow jas-

mine, but also the evergreen trumpet-flower.

Various species of Solandra, Bninfclsia, Catalpa,

and Datura, are known as trumpet-flowers ; es-

peciall}' tropical tree-species of Datura, such as

in Java form boundary hedges about the coffee

plantations, and are a marked feature in the

landscape. Thevetia ncriifolia, of tropical Amer-
ica, is an oleander-like, poisonous plant, with
yellow, fragrant flowers, and curious fruit, and
is known as yellow-oleander, or trumpet-flower;

it g'rows luxuriantly in Florida.

Trumpet Shell, a large marine gasteropod
{Triton varicgatus) of the South Seas. The
shell, which is a foot or more in length, is

white mottled in irregular spiral rows with ruddy
brown and yellow, deepening into chestnut at

the point ; interior white ; lip with smooth white
ridge on a black ground. It is employed by
the Australian natives and the South Sea Island-

ers as a trumpet. To fit the shell for this pur-
pose a round hole is bored at the side, about
one fourth the length from the tip, and a loud
hoarse sound is produced by blowing across
the hole, as a performer plays a flute. While
blowing, the right hand is placed in the cavity of

the shell. The large conch shells of the West
Indies are frequently pierced and used for the

same purpose.

Trumpeter, a genus (PsopJiia) of wading-
birds, related to the cranes, found in South
America, and so named from their hollow cry,

which results from the peculiar conformation
of the windpipe or trachea. The bill is short and
stout, and except for their long legs and necks
these birds resemble fowls. The most familiar

species is the golden-breasted trumpeter (P.
crepitans), which is readily tamed, and becomes
a favorite inmate of the house. The head and
neck are velvety-black; the breast is glossy-

green; the back gray; and the wings, tail, and
under parts black. This species, like the others,

lives in the forests in flocks ; and feeds upon
fruit, seeds, and insects. They run swiftly but
seldom fly. The eggs, numbering 10 or 12, are

light-green in color, and are deposited in a mere
hole scratched in the ground. Only about five

other species are known, all belonging to the

single genus and constituting the family

Psophidcc.

Trumpets, Feast of, a Jewish feast on the

first day of the 7th month (Tisri), which was
to be kept as "a sabbath, a memorial of blowing
of trumpets, an holy convocation." No servile

work was to be done in it ; but an offering

of fire was to be presented to Jehovah (Lev.

xxiii. 23-25). It preceded by 10 days the Great
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Day of Atonement {27). In Numbers (xxix.

1-6), details are added as to the "offering of

fire," which was to include the burnt offering, a

meat offering, and a sin offering. The first of

Tisri was New Year's Day of the civil year. It

is still observed as a Jewish festival.

Trunk, an oblong box or bag constituted

of wood, leather, or metal, used by travelers as

a receptable for clothmg and other personal

belongings. In the i8th century few trunks
or valises were needed as there was little trav-

eling. The business of manufacture was then
generally conducted by those who were sad-

dlery and harness makers. In New York in

1840 there were 11 makers, and in 1901 there

were five large factories whose sales amounted
to 2,000,000. In the United States in igoo there

were 391 establishments engaged in the manu-
facture of trunks and valises, employing 7,084
persons and paying out $2,834,892 in wages.
The cost of materials used represents an outlay

of 86.045,387, and the value of produced goods
$12,693,225.

Trunk-back. See Le.\ther-turtle.

Trunk-fish. A variety of fish of the order
Plectognatlii and the sub-order Ostracodermi

.

See Coffer-fish.

Trunk-hose, a kind of short wide breeches

gathered in above the knees, or immediately

under them, and distinguished according to their

peculiar cut as French, Gallic, or Venetian.

This garment prevailed during the time of

Henry VIII., Elizabeth, and James I.

Truro, troo'ro, Thomas Wilde, B.\ron,

English statesman: b. London 7 July 1782: d.

there 11 Nov. 1855. He was educated at Saint

Paul's School, studied law, and in 1817 was
called to the bar. He was retained for the

defense of Queen Caroline in 1820 and made
himself famous by his conduct of the case. He
entered Parliament in 1831, sitting for Newark-
on-Trent, and continued to hold that seat until

1841, with the exception of the years i832-.5.

He subsequently represented Worcester until

1850 when he took his place in the House of

Lords. He was appointed Solicitor-General in

1839, and Attorney-General in 1841, though he

occupied the latter oiiice but a few months. He
introduced Rowland Hill's postal reform plan

to the House in 1843, and in 1846 w-as re-

appointed Attorney-General by Lord Russell, an

office which he vacated a few days later to

become chief justice of the court of common
pleas. He was sworn as lord-chancellor in

1850 and at the same time was created Piaron

Truro. His career as chancellor was eminently

successful, a fitting conclusion to his long and
honorable career.

Trus'dell, Charles Gregory, American
philanthropist: b. IMontgomery, N. Y., I May
1826; d. Chicago, 111., 16 Feb. 1903. He received

an academic education, studied theology, and in

1857 was ordained in the Methodist ministry.

He held various charges in Iowa until 1865. in

which year he became presiding elder of the

Iowa City district. He subsequently accepted

the pastorate of a church in Chicagfo and
preached there until the fire of 1871 when he
was appointed to superintend the distribution of

the relief fund. In this capacity he expended
nearly $5,000,000 for the relief of the fire suf-

ferers. The Relief and Aid Society was con-

tinued afterward for the benefit of the Chicago
poor and Trusdell remained superintendent until

his death. He was appointed presiding elder of

Chicago in 1885.

Truss, in surgery, an appliance for the
prevention of rupture or hernia (q.v.), or for

keeping the injured parts in place when reduced.

It consists of a pad of wood, hard rubber, or

other hard tnaterial, or of soft rubber filled

with water— a water-pad — for compressing the

aperture through which the hernia protrudes.

In an inguinal hernia this pad is held in place

by a steel-spring band, or some metallic band
molded to fit the inequalities of the body, passing

wholly or partly about the hips, and assisted by

a leather strap. Usually one or two pads are

attached to the band posteriorly where pressure

is exerted on one or both sides of the spine.

A fair temporary truss may be made of a com-
press of cloth, cotton, oakum, etc., held in place

by adhesive plaster and a spica bandage. An
umbilical hernia may be kept in place by a pad,

strips of adhesive plaster, and a cloth bandage.

An ill-fitting, uncomfortable truss does harm,
while a proper one not only affords comfort
but is sometimes curative.

Truss, in architecture, a combination of

timbers, or of iron-work, or of both together,

so arranged as to constitute an unyielding frame.

The simplest example of a truss is the principal

or main couple of a roof, in which the tie-

beam is suspended in the middle by the king-

post to the apex of the angle formed by the

meeting of the rafters.

Trust Companies. These distinctively
American corporations, sometimes, in minds un-
acquainted with financial matters, confused with
the so-called ''trusts,^' exist througliout the
United States and in two of its island pos-
sessions, Hawaii and the Philippines, deriving
their powers from State and Territorial Ijiws,

save in the District of Columbia, where the
authority and supervision of the comptroller
of the currency of the United States obtain.

Potvcrs and Rights of Trust CoiiiI'duies.—
The general functions of trust companies, al-

though differing in marked manner in various
sections of the country, usually comprise, stat-

ing the powers somewhat in an order of im-
portance, the following

:

To receive and hold money on deposit, pay-
able on demand or at some stated time, either
to an individual depositor, as is the practice in

commercial banks, or to those designated un-
der the terms of either trust agreements or ap-
pointments by courts and others ; to be, in the
same manner as though an individual, trustee,
executor, administrator, depositary, guardian
(of estate, and in some States as curator or
committee of person), receiver, assignee, or
fiscal agent ; to invest deposit fimds in real and
personal securities, accounting for the princi-
pal and income of such investments to owners
or beneficiaries, and maintaining these, as a rule,

both as to the trust investments and the rela-

tive bookkeeping, separately from the capital,

surplus earnings and general deposits lodged
with the trust company, these latter, as in bank-
ing business being partly retained in cash,
partly invested in legally prescribed securities,

or in real estate, and the remainder loaned upon
collateral securities or discounted commercial
notes ; to act as trustee under corporate mort-
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gages, countersigning issues of bonds of rail- and employees, and the general rule is that

roads and other corporations large and small

:

trust companies are debarred from making loans

to act as registrar and as transfer agent of is- upon their own stock. In some States deposits

sues of stock, countersigning the stock certifi- of some portion of the trust company's capital

cates ; to act as agent for the payment of are required to be lodged with the State author-
coupons, and pay dividends in behalf of corpora- ities, and specific investment of a portion of

tions which also employ the trust company as the capital funds is prescribed. In others de-

transfer agent ; to pay interest upon deposits,

—

posits may not be received by a trust company
in so far as the funds may not need to be in- to an amount e-xceeding lo times its paid-up
vested under the requirements of any trust.

—

capital and surplus. In some States the stock-

to depositors who lodge their money with the holders are subject to double liability, as are

trust company for long or short periods, a stockholders of the national banks. In certain

minimum rate of interest being paid, of course. States, and often according to the clearing

on demand deposits subject to withdrawal by house regulations of many large cities, the trust

check. The larger and more conservative of companies are compelled to keep a cash reserve

the trust companies, however, particularly in against deposits, usually equal to the percentage
the cities, do not pay interest on the deposit of reserve carried by banks clearing through the

balances of those who are also commercial bor- same clearing house. In recent years much
rowers, while many trust companies decline en- controversy has existed as to the question of
tirely to discount notes, holding that this is a sufficiency of trust company reserves, the con-
feature of commercial banking and should not tention of the banks being that trust companies,
be practised by trust companies. particularly in large cities like New York,

In addition to the foregoing, it should be ought to maintain a more substantial measure
stated that under ordinary or special charter of reserve than at present, even if not the per-

rights in certain of the States, trust companies centages required of national and state banks,

are empowered to insure titles ; to undertake, and the trust companies replying that, because
in the capacity of agent, the purchase, sale, and so much of their deposit money is lodged with
management of real estate ; to insure fidelity them in trust or under other conditions of in-

risks ; to receive valuables for safekeeping ; to activity, also because such large sums of cash

act as surety in legal causes; to become security are deposited by them with the banks, the re-

for the faithful performance of any contract serve requirements imposed upon the trust com-
er individual act: to purchase and sell bonds panics ought to be much less than those asked
and foreign exchange ; to issue domestic and of the banks. Growth and popularity of trust

foreign travelers' letters of credit; to prepare companies have given added value to the word
and take the custody of wills ; to issue de- "trust" as a part of a corporate title, and in some
benture bonds against mortgage loans by the States within very recent years a wise prohibi-

trust companies ; to receive savings deposits, tion has been enjoined against foreign business
generally as a regularly prescribed power, but corporations using this word as part of their

sometimes, in States where mutual savings title. The law in New York State since 1904,
banks also exist, the criticism has arisen that for instance, has been that in the use of such a
trust companies ought not to engage in this title, whenever the name sliall be written,
branch of banking business. In reply to this printed, engraved, or displayed, there shall be
the financial strength and continued success of added to it in legible characters the words "Not
the trust companies are pointed to as argu- a moneyed corporation."
ments in favor of permitting the companies to Organhation Arraugcwciifs.—The amount
engage even more generally m the receivmg of of capitalization and the number of directors
savmgs accounts, always provided, however, naturally varies in accordance with State
that there be no conflict with the savings bank

i^^^.^^ t^t generally, of course, larger cap-
laws of the particular State.

jtal jg required in the cities, as much as $4,375,-
Limitatums of Trust Compamcs.—Dmmg ^^ ^eing employed by one company in New

recent years branch bank methods have been imi- York citv, and the minimum of requirements
tated by the trust companies. This has oc- under present laws for companies organizing in
curred in a few large cities only, and notably jhat city being $500,000. In Chicago one com-m New York. The mam business at such pany has $5,000,000. and rarely, except in small
branches >s the receiving of deposits, but some-

jj,^^„^_ j^ ,^^5 th^^ $100,000 of capital permitted,
times loans are granted and the less important

j,,^ average throughout the country being about
matters of trusts, real estate management and ^^^ company. In New York city as
other trust company operations are undertaken ^-' ^

directors serve upon some boards,
by this means, always, however, with general

^nt from 5 to 15 is the customarv number in
control from the home office

most cities From the larger boards of directors
Tru.st companies, by virtue of such powers '"^''- \'y^='- .!»•

ashavebeendescribediwider. as they are, than committees are chosen, with mtenm powers,

those of any other class of American moneyed e>cercised as a rule, at weekly meetings, whereas

in.stitutions, have been given the appellation ^^"^ ful board may assemble only monthly or

"the department stores of financial business." quarterly.

There are. however, numerous restrictions. The modern practice of forming trust com-

Thcy do not issue circulatine notes, as do na- Pames almost invariably involves, as a safe-

tional banks, and as it was formorlv the right guard, the payment into the companies hands by

of state banks to do. In some of the'States they the stockholders of an amount of paid-in sur-

may not make investments beyond a certain per- pl"s. the paid-in amount sometimes being equal

rentage of their capital in any one issue of to as much as 50 per cent of the paid-in par

securities, usually 10 per cent. The same ap- of the stock.

plies to loans to any one person. In some States Ilistoyy and Groic'//!.— Historically consid-

loans are not made to directors, officers, agents, ered, we find trust companies appearing about
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30 years after the organization of tlie first

American bank. The Pennsylvania Company
for Insurance on Lives and Granting Annuities

was chartered in Philadelphia in 1812, although

regular trust powers were not granted this

company until several years later. Down to

the time of the Civil War, numerous charters

were granted, principally in the large cities in

the East. Some of the companies engaged in

fire insurance business, but their functions were
mostly of a trust character, and generally they

were forbidden the privilege of doing banking
business in any form. The increase of nego-
tiable securities, incident to the Civil War, and
the consequent increase of the national debt,

induced the establislmient of safe deposit com-
panies, which were first incorporated about 1866,

thus making a new field for trust company de-
velopment.

In New York city the oldest trust company,
the Farmers' Loan and Trust Company, dates
from February 1822, and this corporation seems
to have been the first formed specifically for act-

ing as trustee. Ohio trust companies date from
1834; Illinois companies from 1855: Massachu-
setts companies from i86g ; New Jersey com-
panies from 1875. About 1872 agitation arose
as to whether this class of institutions ought
not to be brought under some kind of stricter

supervision than had previously obtained. The
result was that in 1874 the New York State trust
companies were brought under the direct super-
vision of the State superintendent of banking.
Most of the States have since come to require
periodical reports, and to-day in many States
the trust companies are rigidly and regularly
investigated, annually or oftener, by State exam-
ining authorities, the system being fully as
thorough in some States as though the examina-
tions were conducted by the comptroller who
supervises the national banks.

In the early '8o's a sudden and marked in-

crease took place in the number of trust com-
panies, about 200 organizations being effected

during the 10 years ended with 1890, about
300 in the succeeding 10 years, more than 100

during 1901, about 150 in 1902, and 300 during
1903, until at the end of 1904, according to an
unofficial compilation made early in the succeed-
ing year, the total number of incorporated trust

companies amounted to 1,441. Of these the
notable numbers, by States, are: Pennsylvania,
290; New York, 85; Illinois, 6g ; Indiana, 65;
Ohio, 62; New Jersey, 62; Tennessee, 54; Cali-

fornia, 50; Massachusetts, 47; Iowa, 42: Texas,
41 ; while in every State, Territory, and island

possession, except Alaska and Porto Rico, there

is some form of trust company organization.

Incidental to this great growth many charters

were obtained which have not been availed of,

although there has by no means been a marked
lessening in the popularity of this form of finan-

cial organization.

Comprehensive trust company statistics for

the whole country had never been gathered until

30 June 1903, when, in New York, tlie United
States Mortgage and Trust Company published
and distributed gratuitously a collection of 912
companies' statements, with the names of offi-

cers, directors, and other data never before
gathered as a whole, or even available in detail

except in State reports.

On this da^e t^e "'.2 companies had com-

bined resources of $2,910,063,340, of which $627,-

454,802 were investments in stocks and bonds,

$1,548,225,457 in loans and notes, $435,159,584 '"

cash on hand and in bank, $173,928,964 in mort-
gages, $74,151,106 in real estate and banking
houses. Among the liabilities were $2,175,863,-

770 of deposits, while tlie companies had aggre-
gate capital stock of $317,292,175 and surplus
funds and undivided profits of $362,601,767-
With an aggregate of $3,000,000,000 of funds,

they equaled in volume very nearly 50 per cent

of the total funds held by the country's 4,959
national banks. Trust company resources in

the city of New York exceeded $1,000,000,000 on
the date named, as compared with national bank
resources of $1,203,000,000. In certain cities

there were more trust companies than national

banks, and in a few, like Cleveland, Ohio, New-
ark and Jersey City, N. J., and Providence,
R. I., trust company resources were in excess
of those of the national banks.

The banking power of the world was esti-

mated in 1904, by the comptroller of the cur-
rency at Washington, at $33,608,000,000, of

which about $13,826,000,000 is banking power of

the United States. With trust company re-

sources of $3,000,000,000, it will be seen that

these institutions comprise about 9 per cent of
the world's and about 22 per cent of this coun-
try's banking power.

Suggested Control by Federal Gozrrnmcnt.—
Seeing the growth of these institutions, and the

diversity of their powers, the question has, dur-
ing recent years, arisen as to whether the Fed-
eral government might not with advantage
assume the control of the trust companies. A
reason why this probably may not be possible

of accomplishment during many years to come
is that because of the breadth of powers, as

hereinbefore described, when compared with the

rather restricted character of business done by
the national banks, it would be very difficult to

establish even a uniformity of legal require-

ments. Some uniformity of laws as regards
supervision has been much sought for, however,
by the trust companies themselves, and the re-

sults which will eventually follow in this con-
nection will doubtless be measured only by the

skill and amount of organization existing in the

banking departments of the different State gov-
ernments. One solution which has been sug-
gested, regarding the idea of national control, is

that the national banks be permitted to broaden
their scope so as to administer trusts, make real

estate loans, and have other powers such as have
always been granted to trust companies but not
to national banks.

The payment of interest on deposit balances

by the national banks, and on the other hand
the receiving of savings deposits and other
forms of miscellaneous banking operations by
trust companies, both illustrating the growth
and broadening of American banking methods
in the last quarter of the igth and the be-

ginning of the present century, are proofs of
successful achievements by the trust com-
panies, and make tlie problem of broader pow-
ers for other banking institutions one requiring

settlement in the near future, without involving

that the main features of trust company opera-

tions need necessarily be curtailed.

Sireiiglli and Siiecess of Trust Coinf'anies.

— It is a curious and noteworthy fact that al-
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though the competitive lines between banks and
trust companies have come to be rather sharply
drawn many directors in banks have latterly

come to serve also in the directorates of trust

companies. Moreover, as a proof of the suc-
cess of modern trust company operations, it

may be stated that in the esteem of public in-

vestors no class of securities are more highly
regarded than trust company shares. The aver-
age bid price in the open market was computed
in 1903 for certain different cities and States,

as follows:

Per cent
of par.

New York City 556
Other New York State Companies 261
Philadelphia 242
Pittsburg 2S8
Chicago 233
Boston 247
Saint Louis 243
Louisiana 392
Georgia 293
New Jersey 245
Rhode Island 238
Maryland 213

Net earnings are correspondingly large. In

1904 three companies in New York earned over
$1,000,000 each upon their capital; 17 Boston
companies earned over 17 per cent on a com-
bined amount of capital of $11,000,000; a
Philadelphia company earned 33 per cent on
$2,500,000 of capita! ; a Pittsburg company
reported 302 per cent upon a capitalization
of $1,500,000. Among the larger city com-
panies, dividends of from 10 to 30 per cent
are not unusual, and when taking into ac-

count the fact that usually substantial sums
are carried to surplus or undivided profits

accounts, in addition to the amounts disbursed
in dividends, serve to explain the high market
prices at which the companies' shares of stock
change hands in the -market.

Interest rates on deposits have ranged in

recent years between 2 and 4 per cent, but the
latter rate, excepting upon very long term de-
posits in trust, has not met with favor by the
more conservative trust companies, the result

of paying as high a rate as 4 per cent interest

having been to conflict with savings bank rates

and to place the trust companies sometimes in

the unenviable position of seeming to bid for
deposits in an unwarranted manner. Similarly,

quite a degree of dissatisfaction has been felt

by the banks in the larger cities on account of
trust companies, when receiving out-of-town
checks for collection, giving immediate credit
for the amount to be collected, contrary to reg-

ular bank practice, and sometimes not charging
the rates of exchange ordinarily expected by
banks for the collection of these items. Trust
company business, however, involving as it does
more than mere interest profits, yields an income
composed of the same legal commissions as are
received by individual trustees, executors, etc..

fees also for the registration of bonds at about
SO cents per bond ; fixed annual sums for regis-

tering and transferring stock and paying cou-
pons, amounting sometimes to many hundreds
of dollars in the case of large issues, and usu-
ally with a minimum fee of $100. A principal
source of income is profit upon holdings of
stocks and bonds, the revenue of a company
from sales of these, when the investments have
been wise in their character, sometimes exceed-

ing the income from all other sources. In addi-
tion to these, important underwriting commis-
sions are frequently received by companies in

the principal cities, when issues of safe and
marketable securities require that temporary ad-
vances of large sums of money be made to syn-
dicates of bankers and capitalists who need to
employ such sums until their securities can be
sold, and are willing to pay liberally for the
accommodation. The charge has been brought
that the trust companies have not ahvays been
w-ise in carrying on their underwriting opera-
tions, but the income results reached have been
on an enormous scale, and complaints as to the
unwise use of funds by the companies have been
rarely reported.

Safety and Popularity of Trust Companies.—Trust company methods are mostly trust-
worthy and failures are of infrequent occur-
rence, which may be attributed to the fact not
merely of large capital and surplus funds, but
to able management by a number of trained
financiers as officers, charged with responsibil-
ities which too often, in banks, particularly the
smaller ones, are entrusted to one or two men.
Such failures as have occurred have been, as a
rule, due to unwise loans on Western mort-
gages and to other operations, carried on at

distant points; sometimes through depreciated
securities or excessive loans, but never with a
single exception or two, by reason of ofl^cial

malfeasance.
The American Bankers' Association has for

a number of years recognized the trust com-
panies, a trust company section having a part
in the association's annual deliberations and
otherwise working in great harmony with the
representatives of national, state, and savings
banks. In two States, New York and Pennsyl-
vania, there are State associations, devoted to

the furtherance of trust company interests, while
in the companies everywhere there are em-
ployees' associations. The purposes of these
latter are an interchange of ideas, the saving
of money, and the investment of funds for the
mutual benefit of members, but the officers of
the trust companies, while generally overseeing
such association work, do not share in the ad-
vantages of membership.

The American trust company has been copied
after in some other countries. Seventeen con-
cerns in the Dominion of Canada have various
powers similar to companies in the States.

Their business is, however, more in the nature
of executing trusts than in doing a general de-

posit and banking business. A trust company
in the province of Manitoba has in fact been
expressly prohibited from receiving deposits.

In England, Scotland, France, Australia, New
Zealand, South Africa, and Mexico, companies
more or less on the American plan have been
formed, An announcement was made in Japan
early in 1905 of a proposed trust company or-

ganization in Tokyo. In all of these companies
there has been much imitation of American
methods rather than a patterning after the

trust and other methods exercised by the Con-
tinental mortgage banks, credit societies of

France, and agency firms of India, all of which
bear some resemblance to the American trust

company plan.

The United States enjoys present financial

success and faces possibilities of even greater
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future wep'th, with no one more serious eco-

nomic problem before it than the providing of

safe and piofitable means of employmg the

money of its people. The trust company has
been likened to the holder of the talents, and
its fiduciary character and broad scope make it

a most potent influence, rendering as it does an
account of stewardship to the entire financial

public. During nearly a century it has seldom
been found wanting at any time, and the healthy

growth, which is an evidence of the standing of

the trust company in the public mind, as well as

its phenomenal financial success, indicated by tlie

earnings and the volume of assets as compared
with tlie banks, make it seem that the prospects
are limitable only by the future success of Amer-
ica's other great economic institutions, among
which it has its own and important part.

Edw.\rd T. Ferine.
General Manager The Audit Company of New

York.

Trustee', in law, a person to whom prop-
erty is legally committed in trust, to be applied

either for the benefit of specified individuals or
for public uses. The person for whom or in

whose favor the trustee holds the estate, or

any interest therein, is called the cestui que
trust. Trusts are generally raised by marriage
settlements or by wills. The ordinary trusts

in the former case, as to real estate, are, in the

first place, for securing to the wife payment of

lier pin-money during marriage, and of her

jointure on her becoming a widow; then for

raising the stipulated provisions for younger
children, and also for providing for their main-
tenance while minors. "Trusts are commonly
raised in wills for the maintenance or advance-
ment and portioning of children. Trustees may
be declared verbally as regards personal estate,

but as to land writing is necessary. No one is

compelled to undertake a trust, but if he once
accept he cannot renounce it unless the trust-

deed contains a provision enabling him to do so,

or by the consent of all those beneficially inter-

ested in the estate. Trustees are bound to act

in strict accordance with the terms of the trust,

and are liable for the consequences of any breach

of trust. However, courts may relieve a trustee

from personal liability, either wholly or partly,

if he has acted honestly and reasonably. They
are accountable for the interest which they do or
might make from the employment of the money
in their possession, as also for the whole profits

they may derive from trading with the trust

fund. As their office is considered purely hon-
orary, they are not entitled_ to any allowance
for their trouble in connection with the trust.

Trustees are liable for any misapplication of

the trust fund arising either from ignorance of
facts which they might by common diligence

have known, or from ignorance of the law in

any case, even though they may have acted in

good faith and in reliance on the opinion of
eminent legal advisers; but they may apply

for advice by petition to a judge or by summons
to a judge, and so be absolved from responsi-

bility. The estates of trustees deceased are

liable in the case of fraudulent administration.

The appropriation of the trust fund by the

trustee to his own use makes him liable to

prosecution and punishment by imprisonment.

Trusts.— T/ic Trust Deruied.— What is a

trust? The question is easily put, but not so

easily answered. For, while answers are easily

forthcoming, they are so diversified in character,

even among men who are supposed to think

along the same lines, that they usually result

in only adding more confusion to an already

much-confused subject. Thus, James B. Dill,

the eminent corporation lawyer, has defined

the trust as "a dominant combination of money,
property, business or commercial power or

energy," and Charles R. Flint defines it in

this wise: "A combination of labor is a trades-

imion ; a combination of intelligence a univer-
'

sity; a combination of money, a bank; an indus-

trial combination is a combination of labor,

intelligence and capital— work, brains, and
money." But to quote the more practical words
of S. C. T. Dodd, solicitor of the Standard
Oil Company, who, as a student of and acknow-
ledged authority on the characteristics of the

modern trust movement, seldom shuffles in his

definitions or hesitates in his logic, we find that

"The term 'trust* in its more confined sense

embraces only a peculiar form of business asso-

ciation effected by stockholders of different cor-

porations transferring their stocks to trustees.

The Standard Oil Trust was formed in this way,
and originated the name 'trust,' as applied to
associations. . . . The term 'trust,' al-

though derived as stated, has (now) obtained

a wider signification, and embraces every act,

agreement, or combination of persons or capital

believed to be done, made, or formed with the
intent, power or tendency to monopolize busi-

ness, to restrain or interfere with competitive
trade, or to fi.x, influence, or increase the prices

of commodities." That definition, first written
many years ago, still seems to be the best
known brief definition of the Trust. As ex-
plained, the original conception of the term was
a limited one, and when used in that sense,

it is not at all applicable to the industrial or
other business combinations of to-day. But in

the usage of to-day, the term "trust" is appli-

cable to any act. agreement or combination be-
lieved to possess the intention, power or ten-
dency to monopolize business, interfere with
trade, fi.x prices, etc. It will be noted that this

embraces those enterprises which are popularly
believed to have this intent, power or tendency,
and not merely to those which have, by demon-
stration, been shown to be possessed of such
power. Thus not only are consolidations of
former competing plants to be looked upon as
trusts, but all large businesses which possess or
are believed to possess the foregoing character-
istics are trusts, whether made up of one plant
or a hundred, and whether actually possessing
monopolistic features or not. Thu.s, franchise
corporations and groups are trusts; railroad
aggregations are trusts ; possessors of exclusive
powers or privileges of any sort, as well as mere
producers on a large scale, must be looked upon
as trusts. If there is any qualification at all in
the public mind as to the correctness of the
above definition, it is merely that the thorough-
going trust must be cliaractcrizcd by largeness.
Very small corporations, even if they possess
monopolies, are not popularly called trusts.

The Trust and Monopoly.— The word
"trust" is necessarily closely allied with the term
"monopoly." Everywhere are discussed together
the evils of trusts and monopolies. Almost
universally the term is used in an opprobrious
sense, and in the popular mind the terms have
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various interchangeable meanings, sucli as

"predatory wealth," "money-power,*' etc. The
public has become largely imbued with the

belief that a monopoly is a menace to their gen-
eral welfare, and this idea has, of course, been
persistently kept to the front by a large element
of writers and thinkers. On the other hand,
a more conservative element, and particularly

those known as the "capitalist class," persist-

ently insist that there is no such thing as mo-

result of this situation is that there exists a lack
of sincerity on all sides over the meaning and
application of this term. The average critic of
the modern industrial system sweepingly calls

everything of a wealth-producing nature a
monopoly, whereas the actual employees of
monopoly-power often deny the existence of
such an element, and it is this probable lack
of frankness, or at least of a clear understanding
of the real meaning and signification of the term,

THE GREAT STEAM RAILROAD CROUPS.

Chart Indicating the Remarkable Concentration of Control, Interdependence and Alliance of the American
Steam Railroad Interests.

Exi>lanation.—Starting with the centre, or Morgan Group, we can directly trace its alliance with the
other great groups, and also both the direct and indirect connections with the smaller railroad consolida-
tions and interests of the Nation.

nopoly in modern industrial and commercial life,

except in a very limited way. For instance, it

is claimed that while patents may be monopolies
in a qualified sense, yet, in view of tlie fact tliat

tlie granting of a patent confers a benefit on the
commiuiity, it sliould therefore be accorded a
definition wlu'ch is not so universally unpopular
and "vicious" in its meaning. The natural

Cofyrtght, 1904, by John Moody. All rights reserved.

which is probably at the bottom of much of the

heedless discussion W'hich is continuously going
on.

Monopoly is not combination itself; the
monopoly element, if there be any. is something
distinct from the mere organization or trust.

When men form corporate organizations or
make agreements, they do not form monopolies.
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They may take advantage of monopoly in one

way or another, but they do not create it. The
monopoly itself is rather a social product, which
exists with the consent of society, and men in

business take advantage of it where found, just

as they take advantage of any other factors for

the purpose of achieving their ends. For exam-
ple, it is first found that in the production of steel

rails, better results can be obtained by pur-
chasing raw material in enormous quantities,

^ X .rf^N PROD,
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even at the risk of tying up much capital ; and
later, it is proven to be still more economical

and advantageous in the long run to actually

own the raw inaterials, even to the ore in the

mountainside; and so the same tendency con-

tinues until the most profitable condition is

reached, when the great aggregate of all pro-

ducers combine in harmony and absorb all the

raw materials or sources of supply, with which
they may almost exclusively supply the entire

market with the finished product. Thus we see

here illustrated a condition of society which
men take advantage of to their direct benefit.

In the absorption and exclusive possession of

the source of supply is the securing of the

monopoly. Without the possession of this

source of supply the steel industry would have

no permanent monopoly, for an eiTcctive use of

monopoly consists in practically the exclusive

use or possession of it. Examined in this way
it will be found that, while all large businesses

are not necessarily monopolies, yet the element

of monopoly is frequently an important feature

in a large business or industrial enterprise, and
is often one of the chief factors making

_
for

stability and success. A monopoly, then, is a

special advantage or privilege either natural or

artificial. Governments confer monopoly-power,
but society itself creates monopoly. Even gov-

ernment itself, a creation of society, mayin a
sense be called a monopoly. Patents, copyrights,

franchises, tariff benefits, the privilege of holding
land out of use and all like benefits are govern-
mentally conferred monopoly-powers ; rights_ of

way of transportation companies, terminal sites

and coal, iron and other ore deposits are socially

created or natural nmnopolies. IMonnpoly is a
fundamental and universal factor in modern life,

but seems to be little understood, hence the

agitation against it is frequently characterized

by unfairness and superficiality. Men rail against

a vague thing which they call "monopoly," and
yet they do not usually know the real significa-

tion or meaning of the term. For it is a fact

that the mass of mankind are monopoly-seekers

in one form or another ; they arc all seeking for

benefits or advantages. Men naturally seek to

gratify their desires with the minimum of effort,

and when they can make any sort of a "short-

cut,>' they generally do it. This is one of the

fundamental tendencies of civilization, and any
sentiment or agitation which does not reckon

with this natural tendency will prove both futile

and ineffective. Such laws as the Sherman
anti-trust act prove little more than toys in the

face of these natural tendencies; a fact whichis
proven by the experience of our anti-trust legis-

lation of the past twenty years. Almost every-

where in trust circles it is pointed out that

success in modern business involves these "short-

cuts." And this claim certainly seems to be
verified very strongly in the modern trust move-
ment, which has been so largely a result of the

desire and necessity to eliminate waste and to

economize in the securing of results. These so-

called "short-cuts" in business methods are made
in many ways, and men are constantly breaking

through the lines of abstract justice to achieve

their ends. Where they do this, society often

appears to endorse these methods on the general

theory that the end justifies the means. It is

claimed that while the unwise use of monopoly-
power would of course tend to operate in-

juriously to society, yet judiciously administered,

the element of monopoly is a vast benefit, both

to the public and to its possessors. Thus, while

railroad companies arc the beneficiaries of a

natural monopoly, it is argued that the_ private

ownership and operation of railroads is mere

\
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advantageous to the public than would be their

public ownership and operation. This, of course,

is an open question. \\'e may, however, safely

say that monopoly docs exist ; that it is recog-
nized as the great characteristic in nearly all

.so-called "trusts," and tliat it is a factor of such
moment in our social life that it cannot be
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eliminated by the advocacy of superficial re-

strictive legislation, such as has recently become
so popular, any more than the sunlight itself can
be regulated by statute. In conferring on gov-
ernment the right to superintend and supervise

the production and distribution of wealth, we
do not eliminate monopoly ; we only concentrate

monopoly the more into the hands of the few

Growth of tliL- liUphone Trust."

Copyright 1904, by John Moody. All rights reserved.

— the ultimate goal of which is the ideal of the

socialist, to make the government the exclusive

possessor of all monopoly, of all wealth, and
even of man himself.

Magnitude of the Trusts.— In the matter of

capitalization the greater industrial trusts of the

United States, of which there are at the present

time (1904) seven, are represented by an aggre-

gate of outstanding stocks and bonds (par

value) which reaches no less a total than

$2,662,752,100. Of this amount, over one half,

or $1,370,000,000, is included in the capitalization

of the United States Steel Corporation and its

subsidiary companies. These greater industrial

trusts have all been organized since 1898, with

one exception (the Sugar Trust), and all are

incorporated under New Jersey laws. They
represent an aggregate consolidation of over

1,500 distinct plants. Of the lesser industrial

trusts, there are in active existence 298, with a

total par value capitalization of $4,055,039,433.

These 298 trusts represent consolidations of over

3,400 original plants. Adding various reorgan-

ized trusts, the aggregate capitalization outstand-

ing in the hands of the public of 318 important
and active industrial trusts in this country is at

the present time no less than $7,246,342,533,

representing in all, consolidations of nearly 5,300

distinct plants, and covering practically every
line of productive industry in the United States.

The Chief Characteristic of the Trusts.—
To view the immense aggregation of over
$20,000,000,000 of consolidated capitalization,

nearly all of which has taken the trust form
within the last decade, is to at once raise in the

mind the all-important problem as to what is

the underlying cause of this seemingly irresist-

ible tendency toward business centralization.

For there must clearly be such a cause, and a

deep-lying one. For many years, so-called au-
thorities have been busily creating and applying
remedies for the speedy removal of the trusts.

And still the trust movement has seemed all the
time to plunge forward with accelerated speed,
and there appears to be little in sight as yet to

frustrate it in the slightest degree. In spite

of all this babel of discussion, accusation and
crimination, the writer believes that the trust-

doctors and "trust-busters" are for the most part

as far from the real cause and real remedy as

daylight is from darkness. Instead of the
growth of the trust movement being an achieve-
ment to be laid at the door of Mr. Morgan or
Mr. Rockefeller, or any other leader of men,
it should be laid at the door of nature. For if

anything in this world is true, the following
proposition is

:

The modern trust is the natural outcome of
evolution of social conditions and ethical stan-

dards which are recognized and established among
men to-day as being necessary elements in the

development of civilization. The above definition

does not necessarily imply, however, that social

conditions or ethical standards are entirely what
they should be. The ethical standards which
appear to justify certain features of the trust

movement may be false ; and insofar as they
have contributed any vicious or unjust charac-
teristics to the working of the trust tendency,
they certainly are false. Now, while all suc-

cessful trusts are not monopolies, all successful

and permanent ones which are capitalized on
anytliing but a free-competitive basis, do at least

embrace elements of monopoly. For monopoly
is one of the necessary assets in modern methods
of financing; it is an element that reaches far

down and makes its influence felt in every walk
of life, and is, if not directly, at least indirectly,

Growth of the *' Tobacco Trust."

Oopyright, 1904, by John Moody. All rights reserved.

one of the great factors which makes for con-

centration throughout all civilized society. Busi-

ness could not be carried on under present

methods without at least a tacit recognition of

the legitimacy of the monopoly-factor. The
natural law which engenders monopoly is funda-
mental. That men naturally seek to gratify their

desires with the least exertion is a fundamental
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truth, and the experience of all civilized society

demonstrates it. And as men liave gradually

become more civilized, their minds have been
exerted more and more to devise "short-cuts"

to achieve their aims. Thus, machinery and all

other economical factors for production have
reduced time and labor to a minimum, and in

matters of business method, economy in com-
merce and finance, men have irresistibly gravi-

tated from expensive to economical modes of
labor, from small to large-scale means of pro-

duction and distribution. This tendency, work-
ing through many generations, has finally

brought mankind to the present civilized con-
dition of society. Reasoning along the same
line, we find that this same tendency has been
the creator of and is the underlying cause of
monopoly and the modern trust. For man, in

privilege or "monopoly," men found they could
accomplish the same ends far more cheaply and
satisfactorily than in the old ways, and do so
without the same exposure to what was fre-

quently expensive and costly in the field of com-
petition. It was then that men began to first

cultivate this element of monopoly, with the
result that it was not long before the more
aggressive recognized the importance of the
monopoly feature and hastened to take full

advantage of it. Coincident with the active

working of this new element in our modem life,

concentrated industry grew with great rapidity;

commerce took on greater strides ; great enter-

prises controlled by greater minds came into be-

ing; wealth grew with wonderful rapidity, and
instead of being distributed as before, began to

be put to use under the method of concentrated

Properties Controlled by the United States Steel Corporation,

seeking to accomplish his purposes quickly,

simply and cheaply, has, as pointed out above,

ever been alert to the possibilities of econoiny in

method through the seeking of "short-cuts." It

is his desire to achieve at all hazards, and in

all ways; it was this inherent tendency which
was the creator of competition, which came later

in commerce and industry, to be known as the
"life of trade," and, therefore, of commercial
society itself. And, up to a certain point,

_
it

certainly was true that competition was the life

of trade. But not so beyond that point. For
quite early in the modern commercial and indus-
trial life of men it was discovered that there
were advantages to be gained in the adopting
of methods somewhat different froin those in

vogue under the old regime of coiupetition. By
cnuiliining together and acquiring, either as a
result of this joint effort or otherwise, a special

capital, and through the effective and concen-
trated control of the master minds at the head
of the gigantic industries, a point has been finally

reached where wealth to-day is accumulated and
massed with greater aggregate result than ever

before in the history of mankind. And this

condition has been largely brought about by
the existence of monopoly power. As before

stated, this monopoly clement is not merely the

protluct of a tariff or of other so-called "class

legislation." It is far more fimdamental than

that. While it is true that patents are monop-
olies, and the protection of an industry by a
tariff fosters a monopoly, so also is a railway

or gas franchise a monopoly; railroad termiiials

and rights of way are monopolies ; building sites

are monopolies ; the National Banking Law
creates a monopoly; exclusive grants of land

and steamship subsidies are monopolies. The



TRUTH—TRYON
fact is, we find the element of monopoly all

about us, and how modern civilization is going
to get away from it or even retrench it by the
passage of ineffective laws is, in the light of the
foregoing facts, an exceedingly intricate ques-
tion. The anti-trust legislation which has thus
far been tried or broached in this country would
appear to be singularly inefficient and beside the
point. It does not seem to be in any sense in
conformity to the spirit of modern tendencies
and conditions. It aims merely to prick the
pimples of the social problem rather than to go
to the root of things. For when we realize
what monopoly is, its depth and vifidth and
general position in modern industrial and com-
mercial life, we can readily see that any kind
of legislation aiming to abolish or materially
retrench monopoly would have to be far-reaching
and radical in its effects and would constitute a
practical revolution in the bases of modern so-
ciety. Whether one may regard monopoly as a
curse or a blessing it is too deeply rooted in
civilized society to be whisked away with a
broom. The solution of the trust question really
embraces, however, nearly the whole problem
of_ modern industrial society. And in treating
this problem from the point of view of not one
interest nor one class of citizens, in viewing it

from the standpoint of the ordinary citizen as
well as from that of the capitalist and investor,
we must necessarily bear in mind two funda-
mental facts. The first of these facts is that
large-scale and economic production is the out-
come of a natural evolution and has undoubt-
edly come to stay. The other fact is that con-
centration and exclusive financial control are
chiefly the result of monopolistic conditions
which are themselves an evolution from custom?
and ethical standards which, whether true or
false, have for a long time been regarded as
justifiable or necessary by an apparent majority
of our citizens. That the evils of tlie trust and
of monopoly are many, goes without saying, and
the solution of the problem is a most serious
one ; but whatever steps men may take to
counteract these evils, it should never be for-

gotten that the chief considerations are the
preservation of equal individual liberty, and the
free working of natural economic laws.
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Truth, Sojourner, American negro lec-
turer: b. Ulster County, N. Y., about 1775; d.
Battle Creek, Mich., 26 Nov. 1883. She was
held in slavery even after its abolition in the
State. In 1827 she escaped, discarded the slave
name_ Isabella, and chose the above fanciful ap-
pellation— Truth— as the substance of her mes-
sage, and Sojourner because it was divinely
revealed. Though quite illiterate, she spoke
with some effect on emancipation and other
reforms. Consult 'The Narrative of Sojourner
Truth' (1884).

Truxillo, troo-hel'yo. See Trujillo.

Truxton, triiks'ton, Thomas, American
naval officer: b. Long Island, N. Y., 17 Feb.
}755 ; d. Philadelphia, Pa., 5 ]May 1822. He was
impressed into the British navy in 1767, and in

1776 was offered a commission which he refused
in order to enlist in the cause of the colonies.
He was appointed lieutenant in the American
navy in 1776, and assigned to the Congress,
equipped and commanded the Independence in

1777 and was later in command of the Mars with
20 guns. He cruised about the English Channel,
greatly damaging the British merchant marine,
and in 1781 was appointed to command the Com-
merce with 30 guns. His engagements through-
out the war were uniformly successful. After
the conclusion of peace he was employed for
several years in the West India trade, but in
1798 upon the organization of the United States
navy he was appointed one of its six captains
and assigned to the frigate Constellation, with
which, in 1799, he captured, after a severe battle,
the powerful French ship L'Insurgente, and in
1800 La Vengeance. He was made commander
of the West India squadron in 1801 and in 1802
was appointed to command the expedition
against Tripoli, but he retired from the service
in that year. He wrote: 'Remarks, Instructions,
and Examples relating to Latitude and Longi-
tude, also the Variation of the Compass' (1794).

Tryon, trl'on, Dwight William, American
painter: b. Hartford, Conn., 13 Aug. 1849. He
studied art at Paris under De la Chevreuse,
Daubigny and Guillemet. He has been awarded
numerous medals, and other testimonials to his
skill and success as one of the foremost land-
scape painters of this country.

Tryon, Sir George, English naval officer:
b. 4 Jan. 1832; d. off Tripoli 22 June 1893. He
entered the navy in 1848, served in the Crimean
war, in 1861 became commander of the Warrior,
the first British sea-going ironclad, and in 1874-7
commanded the Raleigh. He was secretary of
the admiralty in 1882-4, became vice-admiral
in 1889, in 1891 was appointed to command the
Mediterranean station, and in 1893 perished in

the flagship Victoria in collision with the Cam-
pcrdown, due to his error during naval maneu-
vers off Tripoli.

Tryon, George Washington, American
conchologist: b. Pliiladelphia, Pa., 20 May 1838;
d. there 5 Feb. iRSS. He was educated at the
Friends' School of Philadelphia, and in 1865
originated the movement for the construction of
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the present edifice of the Philadelphia Academy
of Natural Sciences. In 1865-71 he was the

editor of the 'American Journal of Conchology'
1865-71. His publications include 'Synopsis of

the recent Species of Gastrochjenidse' (.1861);

'Monograph of the Order of Pholadacre' (1862) ;

'Monograph of Terrestrial MoUusks of the

United States' (1865) ; 'Land and Fresh-Water
Shells of North America' (1873) ; 'American
Marine Conchology' (1873); 'Structural and
Systematic Conchology' (3 vols. 1882) ; 'Manual
of Conchology' (12 vols. 1879-85) ; etc.

Tryon, William, British colonial governor
in America: b. Ireland about 1725; d. London
27 Feb. 1788. He served with ability in the

British army, arrived in North Carolina as its

lieutenant-governor in 1764, succeeded Governor
Dobbs on the latter's death in 1765, and in 1771
was made governor of New York. In both
colonies he was noteworthy chiefly for the cruel-

ties of his administration. In North Carolina
he suppressed the Regulators (q.v.) and dis-

played much inhumanity toward his prisoners.

During the Revolution he led in person expedi-
tions which destroyed the Connecticut towns of
Danbury, Fairfield, and Norwalk. In 1778 he
resigned and went to England, where he be-
came a lieutenant-general in 1782.

Tr5T)et'idae, the family of fruit-flies (q.v.).

Tsar, tsar. See Czar.

Tsaritsyn, tsar-it'zTn, or Zaritzin, zar-Tt'zTn,

Russia, in the government of Saratov, on the
Volga, 230 miles northwest of Astrakhan. It

contains the remnants of old fortifications, a
castle, seven churches, a mosque, theatre, schools,

banks, etc. It is a railway centre and has
numerous factories. It carries on a brisk transit

trade in naphtha, corn, timber, fish, salt, wool,
and metals, in the country included between
the Don and Volga rivers. Pop. (1897) 55,967.

Tsarsko-Selo, tsar-sko'i sa'16, or Zarskoje-
Selo ("Czar's Town"), Russia, a town in the

government of Saint Petersburg, 14 miles south

of the capital, with which it is connected by rail.

It is the favorite summer residence of the im-
perial family, and was founded by Peter the

Great. In 1744 the Empress Elizabeth erected

the magnificent palace, which Catharine II. deco-
rated at great expense. The principal front is

about 1,000 feet long. The interior is gorgeously

ornamented, the walls of some of the rooms being

covered with amber, mother-of-pearl,
_
jaspers,

agates, and other precious stones. This palace

has not been for many years the residence of

the imperial family; they have preferred a less

pretentious building, erected by Alexander 1.

The palace grounds, which are 18 miles in cir-

ctmiference, are finely laid out, and ofi^er every

variety of landscape. Pop. (1897) 55,967.

Tschaikowsky, chT-kof'skT. See Tch.mkov-
SKY.

Tschermigite, cher'mi-git, native ammonia
alum. It occurs at Tschermig, Bohemia, in

white, fibrous masses, vitreous in lustre, trans-

parent or translucent, with a hardness of I to

2, and a specific gravity of 1.50. It is a hydroiis

sulphate of aluminum and ammonium. It is

extensively manufactured from the residues of

gas works and is used as a substitute for potash
alum.

Tschudi, choo'de, .ffilgidius or Gilg, Swiss
historian : b. Glarus 5 Feb. 1505 ; d. there 28 Feb.

1572. After receiving an education at Basel,

Vieima, and Paris, he traveled for a time and
served in the French army 1536-44, He was the

chief magistrate of Glarus in 1558, but on ac-

count of his opposition to the Reformation, the

spread of which he attempted to suppress by
force of arms, was banished in 1562. lie was re-

called in 1564 and spent his remaining years in

arranging historical matter which he had col-

lected. His 'Die uralt wahrhaftig alpisch

Rhetia' was published as early as 1538, but his

chief works, the 'Schweizerchronik' or 'Chron-
icon Helvetiorum,' covering the time from 1 100

to 1470 and the 'Beschreibung Gallia; Comats,'
were not printed till 1/34-6.

Tset'se-fly, an African gadfly (Glossina

morsitaiis), noted for the deadly effect of its bite

in many cases on all warm-blooded animals.

It is about the size of a house-fly, brown, with

a few yellow stripes across the abdomen. The
symptoms are at first those of a severe cold;

the eyes, nose, and mouth begin to "run," the

body then swells, while emaciation sets in. The
harm done does not result from a poison in the

mouth of the fly, as formerly supposed, but from
the communication to the blood of the victim of

a microscopic blood-parasite similar to that of

Texas fever (q.v.), which it has received from
a diseased animal and carried to

_
another.

Tsetse-flies not themselves infected with para-

sites are thus harmless. Cattle and other ani-

mals which recover from the disease are usually

immune, and attain a similar immunity after

residing for a time in South Africa. The great

dread of this fly formerly entertained has there-

fore proved to be unjustified.

Tsimshian, csim-she-an' ("people"), a
group of North American Indian tribes, forming
the Chimmesyan linguistic stock, residing be-

tween the Nass and Skeena rivers, British Co-
lumbia, together with the adjacent territory

and the islands off the coast. They subsist

chiefly on the products of the rivers and the sea,

especially salmon and oolachen, the latter fur-

nishing large quantities of oil. They also hunt
bear, mountain goats, and other large game, the
horns of the goats being carved into spoons and
ladles which are used in their communal feasts.

They also make dug-out canoes, but most of
their boats are purchased from the Haidas.
Their houses are constructed of immense cedar
beams and planks and often are large enough to

accommodate a hundred persons, who are pre-

sided over by a house chief. Each family and
town also has its special chief. The population
of the tribes forming the stock is about 4.100,

including about 950 forming Duncan's colony at

New i\letlakahtla on Annette Island, Alaska.
The principal tribes are the Nass and the
Tsimshian proper.

Tsi-nan-fu, tse'nan'foo', China, the capital
of the province of Shan-tung, situated near the
south bank of the Hoang-ho River, 220 miles
south of Peking. Pop. 300,000.

Tsitsikar, tset-se-kar', Manchuria, a town
in the province of Hilung-Chiang, situated on
the Nanni, a branch of the Sungari River, near
the Mongolian frontier, 470 miles northwest of
Vladivostok, It is an important station on the
Eastern Manchurian Railroad, has large fairs

and a considerable traffic in furs and grain.

Pop. about 30,000.
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Tsu-Shima, tsoo-she'ma, Japan, an island

in the Korea Strait, about midway between
Korea and the Japanese island of Iki Shima. It

is 50 miles long by 10 miles wide, and almost
cut in two by a deep bay. Pop. 38,636.

Tsung-li-yamen, tsoong' le' yii'mun, the
name of the department of foreign affairs in the

Chinese government. See China.

Tuam, tij'am, Ireland, an ancient town in

the county of Galway, Connaught, 126 miles west
by north from Dublin. It is the seat of the

Roman Catholic archbishop, and of the Anglican
bishop of Tuam. Its principal edifices are the
Protestant and Roman Catholic cathedrals, the
bishop's palaces, the college of Saint Jerlath,

for the education of Roman Catholic clergy;

the court-house, national and other schools.

The manufactures are confined to canvas and a
few coarse linens, but the trade in grain is con-
siderable. Pop. (1901) 2,896.

Tuamotu, twii-mo'too, or Paumotu Cpow-
mo'too) Islands, or Low Archipelago, Poly-
nesia, a group of islands in the Pacific Ocean,
belonging to France, and situated between lat.

14° and 25° S., and between Ion. 124° and 148°

W., south of the Marquesas Islands, and east

of the Society Islands. The group consists of
about 80 atolls with a combined area of 366
square miles. They are, with a few exceptions,

of low coral formation, and the surrounding
waters are beset with reefs. Cocoanuts, yams
and bread-fruit, and pearl, are about the only
products. Pitcairn and Ducie Islands belong to

Great Britain ; the rest are French, and admin-
istered from Tahiti. The group was discovered
by Quiros in 1606, and caine into the possession

of France in 1881. In 1903 a severe storm and
flood visited the islands and many of the inhab-

itants perished. Pop. about S,ooo.

Tuaregs, too-a'regz, Tuaricks, or Tawarek,
a fierce and powerful race of Berber origin,

professing to be Mohammedans, but different in

their practices, religious and social, from most
of the believers in that faith. They are virtually

independent, although roaming within the bound-
aries of several jurisdictions, French, Turkish
and Moroccan. The tribe is often predatory, and
members of it have been guilty of grave out-
rages on travelers in the desert. Both men and
women are of fine physique, and the women go
unveiled, and take part with the men in the
public affairs of the tribe. Tuareg is the
Arabic name for the tribe. They call them-
selves Imoshagh. See Berbers.

Tuatera, too-a-ta'ra, the native name of
Splicnodon punclatum, a large lizard-like reptile

formerly abundant on the mainland of New Zea-
land, but now restricted to some of the small
islands off the coast and probably doomed to

total extinction. It is the sole living represent-
ative of the order Rhynchoce/thalia and because
of its great zoological interest as a relic of that
ancient group should be preserved, and, indeed it

is protected by the Colonial Government. It is

about 2 to 2^ feet long, with four strong, 5-toed

limbs, a loose-fitting scaly skin and a fringed
crest extending from the head to the tip of the

tail. In color it has olive sides and limbs with
minute white specks, beneath yellowish; the

spines of the nuchal and dorsal crests yellow, of

the caudal brown.
The teeth are completely coalesced with the

jaws and palate to form two tubercalate ridges
on each side posteriorly in the upper jaw, and
a very hard polished beak in the front of the
mouth. Most interesting skeletal features are
the presence of two well developed post orbital

arches in the skull, the firmly-fixed quadrate
bone, the long series of abdominal ribs and the
presence of separate intercentra between the ver-
tebral bodies. On the roof of the skull in the
parietal bones is a conspicuous opening, the seat
of the pineal eye, which in this animal reaches
a high degree of development, but is shielded
from the access of light rays by a heavy curtain
of pigment which covers it.

_
These animals live in burrows which ter-

minate in large chambers lined with grass. Cer-
tain species of petrels occupy the tuateras' bur-
rows as nesting sites, and the two are reputed to

live peacefully together. During the day the
tuatera sleeps in its nest but issues at night to

seek its exclusively animal food, which consists

of insects, lizards, frogs, small birds, earth-

worms, etc., or along the seashore of crabs, ma-
rine worms and small fishes. They are pugna-
cious but sluggish creatures, and are very fond
of lymg in water. Sometime during the sum-
mer, from November to January, about a dozen
eggs are deposited in a hole in the ground, and
there they reinain for about 13 months when,
during the following summer they hatch. Con-
sult Howes, 'Transactions Zoological Society of

London, > Vol. XV.
Tuba, in music, a brass wind instrument,

the lowest as to pitch in the orchestra ; it has five

cylinders, and its compass is four octaves. Also,

a high pressure reed stop of eight foot pitch on
an organ.

Tubbs, Frank Dean, American educator:
b. [Mexico, N. Y., g April 1864. He was grad-

uated from the Ohio Wesleyan University in

1888 and ordained in the i^Iethodist ministry in

that year. He was president of the South Amer-
ican School of Theology, [Mercedes, Argentina,
m 1894-7, professor of biology and geology at

Kansas Wesleyan L^niversity in 1899-1901, and
since 1903 has been professor of science at

Marion High School, Ohio. He withdrew from
the Methodist ministry in 1902. He has trans-

lated several theological works from the Spanish.

Tube-weaver, a group of spiders (q.v.).

Tube Well, or Driven Well, a device for
obtaining water from the soil, consisting of an
iron pipe of small diameter, pointed at the lower
end, and driven vertically down into the earth by
means of a small pile-driver until it pierces a

water-bearing stratum. The tube is provided
with a number of lateral perforations near its

lower end, through which the water can enter

it. In some cases the water exists in the soil

under a pressure sufficient to cause it to flow up
through the tube and out at the top ; but more
commonly a pump must be applied at the upper
end, to draw the water up to the surface. When
the well is to be driven to a depth greater
than about 14 feet, the tubing is usually con-
structed in sections, which are united by means
of screw connections ; new sections being added
at the upper end as the sinking of the well pro-
ceeds.

Tuber, a shortened, thickened, fleshy, sub-
terranean stem in which the leaves appear as

scales with axillary dormant buds, collectively
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called "eyes" in the potato, and Jerusalem arti-

choke, which are good examples. Internally they

contain starch as a principal component. Their
office is to act as reservoirs of food and to propa-

gate the species when favorable conditions

present. Plants which bear tubers are all peren-

nials.

Tubera'ceae. See Fungi.
Tuber'cuUn, a substance used to test for

the presence of the disease tuberculosis in cattle.

Prepared as follows : The tubercle bacilli or
germs are allowed to grow in broth containing
glycerine. After growing for several weeks, the

bacilli produce certain toxic or poisonous sub-

stances which are soluble in and hence dissolved

in the broth.

The to.xic solution is then filtered from the

bacilli and is the solution tuberculin. When
injected in small quantity into a healthy animal
it produces no effect, but if the animal has the

disease tuberculosis it causes a decided rise in

bodily temperature and hence can be used as a

test for that disease.

Tuberculosis, an infectious, communicable
disease caused by the bacillus of tuber-

culosis. The bacillus induces the formation of

little nodules called tubercles. These tubercles

may grow in size through the continued action

of the organisms; they may soften, break down,
and be expelled, leaving behind an ulcer or a
cavity ; they may become hard by a process of

sclerosis; or they may calcify. In addition to

the local manifestations the disease produces

general symptoms like elevation of the body
temperature, increased pulse-rate, and loss of

weight.
Distribution of the Disease, Geografihical.—

Tuberculosis is the most universal of all dis-

eases. It is found in every part of the world,

and has been known from the beginning of his-

tory. It was accurately described by Hippo-
crates (460 B.C.), and by Galen (200 A.p.). It

is most prevalent, however, in large cities or
great centres of population, and especially

in over-crowded districts. It is least prevalent

in mountainous regions.

Distribution According to Race.— No race is

exempt, but some races appear less resistant than
others. Indians, when brought into civilization,

prove especially susceptible. Among the other

races in this country the negroes are the most
susceptible, and next in order are the Irish,

while Jews stand at the end of the list. In the

general mortality about one seventh of all

deaths are due to it.

Distribution Among Animals.—Most animals
are more or less susceptible. Among domestic
animals it is found most frequently in cattle and
swine, though sheep and horses arc not exempt.
Dogs and cats manifest it rarely. It is also

found in birds (fowl) and fish. Wild animals
in their native haunts seem less susceptible, yet

in domestication it is the most common cause of
death. Rabbits, guinea-pigs, rats, and mice may
acquire it. Guinea-pigs are especially susceptible

to experimental inoculation, and are therefore

commonly used for this purpose.
Etiology (Causation).—The actu.al cause of

the disease is the tubercle-bacillus described by
Robert Koch in 1882. This is a minute vegetable
non-motile organism in the shape of a rod or
lead-pencil, measuring about 3 microns (jTsiriT

•of an inch) in length, and about 4 to 6 times
Vol. 15 — 30

longer than broad. It is visible only under
the higher powers of the microscope, a 1-12 oil-

immersion lens being usually used to study it.

Its principal characteristic is its behavior toward
aniline dyes. It requires the strongest dyes to
stain it, but when stained it holds the dye so
tenaciously that exposure even to strong min-
eral acids for a reasonable time fails to decolor-

ize it. This characteristic furni.shes the most
ready means for its recognition. The common
process of staining it is as follows : Some of
the material (sputum, pus, the dregs of urine,

etc.) is spread on a glass slide and allowed to
dry. The specimen is fixed to the slide so that

it will not readily wash off by slight beating
(passing three times through the flame of a
Bunsen burner). It is then stained for s minutes
with carbol-fuchsin, called Ziehl's solution

(fuchsin I part, alcohol 10 parts, 5 per cent car-

bolic acid, with a little glycerine, 90 parts). The
stain is washed off with running water, and the
specimen decolorized and counterstained for

about I minute with Gabbet's solution (metiiy-

lene-blue l part, nitric acid 25 parts, water 75
parts). Gabbet's solution is washed off in run-
ning water, and the specimen is dried with blot-

ting-paper. It is now ready for study. The
tubercle-bacilli appear red, everything else blue.

It is quite parasitic in nature, growing on but
few artificial media ; namely, blood-serum,
glycerine-agar, bouillon, or potato, best on the

first. It grows only at the body temperature
(37" C.). It is slow in growth, and becomes ap-
parent only from 7 to 14 days after inoculation

of the medium. Growing in large masses arti-

ficial!}', it appears as dry grayish white or gray-

ish brown thin scales. Exposure moist to a
temperature of 60° C. for 15 minutes, or boiling,

kills it, though freezing has no effect on it. It

is killed by direct sunlight within a variable

period of time (from 15 minutes on), depending
on the season and the character of the medium
containing the organism ; by diffuse sunlight

near a window in a week. In growing (either

parasitically or without the body) the organism
elaborates a chemical product highly poisonous
to most animals. It is this poison circulating in

the blood that produces the general symptoms
of the disease, such as fever, increased heart-

beat, emaciation, etc. Tubercle-bacilli found in

different animals differ in their characteristics.

The human, bovine, avian, and fish varieties have
been dift'erentiatcd.

Prcdist'osing Causes.— Though the bacillus

of tuberculosis is the actual cause of the disease

whenever it occurs, other factors require consid-

eration. As wheat will not grow on every soil,

so the tubercle-bacillus will not grow in every
individual. In fact it would appear that the
majority of human beings are quite insuscep-
tible, and that as a rule an overwhelming dose of
the organisms repeated frequently for some time
is necessary to overcome the resistance. All the

conditions necessary to produce susceptibility

are unknown, yet it is empirically true (and
could be with reason supposed) that any circum-
stance which tends to lower the general vital re-

sistance decreases the resistance to tuberculosis.

Therefore defective and insufficient food, over-
work, chronic alcoholism, surroundings like a
damp, dark, overcrowded dwelling, persistent

irritation of a somewhat naturally susceptible
part of the body, as irritation of the lungs by the
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constant inhalation of dust (mine-workers,
stone-cutters, etc.), previous severe disease like
tj-phoid fever, etc., all tend to increase the sus-
ceptibility. It was thought in the past that the
most cornmon cause active in the production of
susceptibility was heredity. The argument was
the same that prevailed in regard to the heredity
of the disease itself, before its communicability
was recognized ; namely, that tuberculosis is

most commonly seen in descendants of tubercu-
lar subjects. This is true, yet it is doubtful if

those descendants are more susceptible than
other people. In fact a strong argument can be
deduced to the contrary; namel}', that the de-
scendants of the tuberculous are less predis-
posed than other people. Granting the communi-
cability of the disease (and this is undoubted),
it is evident that no one is more exposed to it

than the children of tubercular parents. If
therefore they were very susceptible no child
whose mother was afflicted with tuberculosis of
the lungs ought to reach adult age. The fact is,

however, that children of tubercular parents
scarcely ever die of the disease under 15. In
other words, though they live in an atmosphere
impregnated with the germs, and although they
not infrequently, at different times in their lives,

manifest symptoms showing more or less slight
implantation,_ they resist for 15 years or longer.
What now is the case with persons with no
tubercular heredity when exposed thus closely to
the disease? This is comparatively easily
learned from cases where a man or woman with
no tubercular heredity marries a tubercular per-
son.- Although by no means the invariable rule,
such marriages seem to furnish a disproportion-
ately large number of cases of galloping or rapid
consumption. It is not uncommon to see a man
or womanof tubercular ancestry with a chronic
tuberculosis of the lungs bury two or even three
consorts with tuberculosis, while he or she lives
on sometimes to a ripe old age.

Flick's paper on tuberculosis as a house-dis-
ease goes to prove its communicability. He in-
vestigated all the houses of the largest, oldest,
and most thickly populated ward in Philadelphia,
and found that the deaths from tuberculosis
in that ward were disproportionately large in
certain houses. In short, he demonstrated case
after case of apparently healthy families moving
into a house previously occupied by a tubercular
person with the result that one or more memliers
died of the disease. Despite this, however, it is

still generally held that, although the disease
itself is not hereditary, there is a vulnerability
transmitted.

MoJrs of Infection.—There are four possible
modes of infection ; namely, inoculation, hered-
ity, inhalation, and ingestion.

Iiioculcitioih—Villemin"s work, supplemented
by th.nt of Cohnhcim and Salamonson, absolutely
established tlie fact that the disease was inocu-
lable. Inoculation is, however, quite rare as a
method of general infection in human beings,
and its occurrence is practically limited to spe-
cial occupations. Inoculation with the produc-
tion of a strictly limited local lesion is reason-
ably common on the hands of physicians who do
anatomical or post-mortem work (the post-mor-
tem wart, the /r/r/icH-tubercle of the Germans),
of butchers, tanners, etc. Local tubercles have
also been produced by piercing the ears for ear-
rings, by tattooing, and by washing the clothes of
a tuberculous patient. Both local and general-

ized tuberculosis have been reported as a result
of the rite of circumcision, the last step in which
is the sucking of the wound. Vaccination has
been specified as the cause of the disease in sev-
eral instances, but not since the present aseptic
methods for removal of the vaccine matter came
into vogue.

Heredity.—Up to the time of Villemin this

was the generally accepted mode of acquiring
the disease, though here and there down the
centuries from the time of Galen some one has
stood out against it in favor of the theory of
contagion. Hereditary transmission has been
experimentally proven on the lower animals
(Gartner), and occasionally demonstrated in

human beings by the finding of tubercular lesions
in the foetus. These proofs occur so rarely,

however, that the ordinary view, that practi-

cally all cases are examples of contagion, is fully

warranted.
Inhalation.— The common belief at the pres .

ent day is that the majority of cases of tubercu-
losis are the result of inhalation of the germs.
The contagiousness of the disease being proven,
and the infectious bacilli being found in the mat-
ter given off from a tuberculous ulcer (therefore
in the sputum in tuberculosis of the lungs), it is

readily understood how people living with a
consumptive may be more or less constantly in-

haling the contagion. Nuttall's estimate of the
number of bacilli thrown off in the expectoration
daily could only make one wonder how anybody
escapes the disease, were it not that they are so
easily and quickly devitalized. In a case where
the patient expectorated about 4 ounces daily,

Nuttall estimated the number of bacilli to be
from one and a half to four billions in the 24
hours. Experiments on animals with the dust
of rooms occupied by tubercular patients have
usually proven positive (Cornet). The argu-
ments for the theory of inhalation as the most
common mode of infection are: (i) the very
great frequency of tuberculosis of the lungs even
as a primary infection; (2) the frequency with
which all persons are exposed to this form of
contagion.

Ingestion.—For j-ears it was thought that

primary tuberculosis of the lungs was the result

of inhalation of the germs, and primary intesti-

nal tuberculosis the result of ingestion with food
or otherwise. The argument favoring this view
appeared plain ; namelj', that primary intestinal

and peritoneal tuberculosis is almost limited to

children, especiallj' the bottle-fed. Living as
they do entirely on cows' milk, and considering
the susceptibility of homed cattle to tuberculosis,

the inference seemed so justified that scarcely

any exception was taken to it. In addition,

adults who live as a rule on cooked food
scarcely ever show intestinal tuberculosis as a
primary infection, but practically always tuber-
culosis of the lungs, which would readily seem
to be the result of contact with the disease in

their occupation, sleeping-rooms, etc. This plain
view of the matter has, however, undergone a
change. The majority of clinicians and pathol-
ogists of our day believe that children manifest
the intestinal form more frequently simply be-
cause the intestine is more susceptible at that
age, and adults the pulmonary form for an anal-
ogous reason. For several years at the end of
the 19th century considerable was written to
prove that practically all cases of tuberculosis
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were the result of ingestion of the germs. It

was contended that even in primary tubcrcnlosis

of the lungs the germs entered through the di-

gestive tract, passed into the chyle-vessels with

the fat, were carried through the thoracic duct

to the heart, and took up lodging in the lung on
account of its non-resistive power. The experi-

ments about this time demonstrating the infcc-

tivity of cows' milk became so numerous (Ger-

lach. Bang, Bollinger, Ernst) that the question

of the digestive tract as a probably common
route (if not actually the most common) seemed
practically settled. At the British congress on
tuberculosis in igoi, however, Koch threw a
shell which scattered scientific physicians and
left them in two hostile camps. Coming from
any one else the opinion (for it was scarcely

more than an opinion, being based on a small

number of experiments) would have been scoffed

at, but coming with Koch's authority it could

not fail to arouse interest and even advocates.

Koch affirmed that the difference between the

bovine tubercle-bacillus (that is, the bacillus

causing disease in cattle) and the human tuber-
cle-bacillus was such that one was not con-
tagious to the other species, or was so slightly

contagions that tlie number of cases of tubercu-
losis thus produced might be left out of con-
sideration without impairing statistics. This was
at once denied at the congress by Ravenel, who
has since devoted himself to disproving it. The
question of the contagiousness of the bovine
bacillus for man is practically still under con-

sideration, and with it remains the question

whether inhalation or ingestion is the most com-
mon route of infection.

Pathology.—The tubercle is the specific lesion

of the disease, no matter in what organ it oc-

curs. It was first described by Baillie in 1794.

In its typical form the tubercle consists of a
larger or smaller amount of necrotic (caseous)

material, surrounded by epithelioid and lymphoid
cells, and, usually inAedded in the caseous

material, one or more giant cells. The tubercle-

bacilli are found within the giant cell and at the

edge of the caseous material between the epi-

thelioid cells.

The epithelioid cells are supposed to be new-
formed young connective-tissue cells, the result

of proliferation of the fixed cells of the part.

They are called epithelioid on account of their

resemblance to epithelial cells, though they may
originate from either connective tissue or epi-

thelium. They are about two to four times the
size of the lymphoid cells, and consist of a small

vesicular nucleus surrounded by a relatively

large amount of protoplasm. The lymphoid
cells arc supposed to be small lymphocytes from
the circulation. They resemble exactly the small
lymphocytes, consisting of a large deeply stain-

ing nucleus surrounded by a small amount of
protoplasm.

The giant cell is a very large cell, three to
eight or more times larger than an epithelioid

cell, and contains a number of vesicular nuclei
rcsembhng those of the epithelioid cells. These
nuclei are as a rule arranged in the form of a
wreath about the periphery, or in two groups at

the ends of an elongated cell. This arrangement
of the nuclei is quite characteristic of tubercu-
losis, because in syphilis or tumors (like sar-

comata) when giant cells appear, the nuclei are
as a rule arranged centrally. The central mass

of the cell usually shows necrotic (caseous)

change.
About the origin of the giant cells there is a

difference of opinion. Baumgartcn and the ma-
jority of investigators believe that they arise

from the same cells as the epithelioid, namely
the fLxed cells. The French school, following the

lead of Metchinikoff, affirm that they are

macrophages resulting from the fusion of phago-
cytes. The former make them weaker cells; the

latter stronger. The former contend that the

protoplasm fails to divide so as to make two or

more cells because it is diseased. As a proof

of this they point to the caseous change usually

evident in its centre.

The question of the cure of the tubercle

seems to depend on whether the epithelioid

cells or the tubercle-bacilli obtain the upper
hand. If the epithelioid cells are manufactured
more rapidly than the tubercle-bacilli destroy

them they form a dense wall about the tubercle-

bacilli, elongate, become fully formed fibrous

connective-tissue cells, thus shutting the bacilli

up in a capsule, and the bacilli die, while the

caseous material calcifies or is absorbed and re-

placed by scar-tissue (sclerosis of the tubercle),

or in connection with the scar-tissue undergoes a
hyaline change (fibroid tubercle). If, however,

the bacilli are victorious the tubercle may grow
larger and, coming in contact with other tuber-

cles, form what is known- as^ a conglomerate
tubercle, and so continue until even a whole
organ is involved. Again, the caseation may ad-

vance so rapidly, especially in the lung, that

there is never any sharp demarcation between
healthy and diseased tissue. This is generally

called diffuse tuberculosis, and in the lungs is

known as caseous or tubercular pneumonia._

Finally, as the tubercle advances, other micro-
organisms (particularly streptococci or staphy-

lococci) may gain entrance to the caseous mate-
rial and break it up. If now the tubercle, in

growing, reaches a surface its liquid contents

may be expelled, leaving behind an ulcer or a
cavity. This happens most frequently in the

lungs, and the resultant cavity may be of any
size from a pea to that of a whole lobe of the

lung.
When the tubercles are small in size, vary-

ing only from a millet-seed to a pea, they
appear to the naked eye as grayish white or yel-

lowish white specks; hence the name of miliary

tuberculosis, of which any organ or tissue of the
body may be the seat

Differences in Pathology Manifested by Var-
ious Organs: Lungs.—The earliest lesions are as

a rule found in the apices of the different lobes,

especially the upper. The reasons for this prob-
ably are: (i) the apices, being farthest removed
from the branches of the artery, suffer in nutri-

tion ; (2) being farthest removed from the point

where air enters, they are less used and be-

come less resistant. Besides a miliary tuberculo-

sis the lungs show a diffuse process called

tubercular pneumonia. This differs from the

miliary tubercle in size and in not being sharply

separated from healthy tissue by layers of epi-

thelioid and lymphoid cells. The process is too

rapid to permit the formation of these cells, and
the mass consists entirely of caseous material.

It is called clinically phthisis florida or gallop-

ing consumption.
Cavities in the Lungs.—These cavities are

usually seen at the apices. They may be one or
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many, microscopic or as large as a lobe. The
cavity may be within the lung, and limited by
the pleura (in which case the pleura thickens

about it), or it may break through into the

pleural cavity, causing tubercular empyasma, or
pyo-pneumothorax (pus and air in the pleural

cavity). The character of the wall surrounding

such cavities differs. Cavities forming rapidly

may have no wall, but be surrounded by lung-

tissue. More commonly, however, they are of

slow formation, and then possess a fibrous cap-

sule which shows three zones; namely, exter-

iorly fibrous tissue ; next to it granulation-tissue

;

and interiorly a tubercular mass undergoing dis-

integration. The cavity may grow larger^ by

the tubercular process invading the granulation-

tissue, the fibrous capsule continuing to develop

further away.
Sometimes the tubercular process is asso-

ciated with the new formation of fibrous tissue,

not alone in the tubercles but throughout the

lung. This is called cirrhosis, sclerosis, or

fibrosis of the lung.

Lymph-Glands.—The lymph-glands usually

show a diffuse tuberculosis. Children are most
frequently the victims, and the bronchial, cerv-

ical, and mesenteric are the glands of predilec-

tion.

Bone.—Both the miliary and the diffuse pro-

cess are found in the bone. It is likewise most
common in children.- It may be limited to the

medulla or periosteum, and spread from either

to the cortical portion, producing necrosis (tu-

bercular caries). It is most frequent at the

joints, especially the hip and the intervertebral.

Intestines.— The intestines show either a
miliary variety (the tubercle lying either be-

neath a mucous membrane or the perito-

neum) or a chronic ulceration. Both forms
are usually secondary to tuberculosis else-

where, though the latter is seen as a pri-

mary infection, especially in children. The
ulcers are almost always confined to the

lower part of the small intestine, and usually

originate in the patches of lymphoid tissue. Mil-

iary tuberculosis (tubercular ulcers of the ap-

pendix) is not uncommon, particularly in ad-

vanced tuberculosis of the lungs.

The organs most commonly affected in adults

are the lungs ; in children, the lymph-glands,

bones and joints. The other organs are affected

much less frequently, and in about the following

order: intestines, peritoneum, kidneys, brain,

spleen, liver, generative organs, pericardium,

heart. Tuberculosis of the skin comes under the

head of lupus (q.v.).

Symptoms, Prognosis, and Treatment.—The
symptoms vary naturally with the part of the

body affected, but the organs may be considered

so as to bring them under certain sets of symp-
toms. An acute and chronic tuberculosis may be

first distinguished. Of the acute there are two
varieties, acute miliary tuberculosis, which is

usually general, and acute tubercular pneu-

monia.
Acute M'iliary or General Tuberculosis is

characterized by the formation of tubercles in

various parts of the body. It may begin as a
primary infection or be secondary to an acute
or chronic affection in a particular organ. It is

most common as a termination of a chronic
affection of the lungs. All the organs may suf-

fer, though it IS usually limited to one, two, or
three. It comes on rather rapidly, like the ordi-

nary acute infectious diseases, and is sometimes
distinguished from them (especially typhoid

fever) with difficulty. There is a loss of appe-

tite, loss of flesh and strength, fever (102° to

104° F.), weakened pulse, hurried respirations

(corresponding to the fever unless the lungs are

involved, when they are more rapid), a brown
fissured tongue, delirium, then stupor and death.

The duration is from two to four weeks. When
the lungs are affected there are in addition

cough and expectoration, which may or may not

contain tubercle-bacilli. When the intestines are

affected there is pain, tenderness over the ab-

domen, and diarrhcca. When tlie meninges ara

affected there are headache, convulsions, delir-

ium, stupor, and coma.
The diagnosis can only be made with cer-

tainty when there is knowledge of a previously

existing tuberculosis or of an exposure to con-

tagion, or by the finding of tubercle-bacilli in

the excretions. The prognosis is always fatal.

There is therefore no treatment except to en-

deavor to control symptoms.
Acute Tubercular Pneumonia.—This is prac-

tically always secondary to a chronic tuberculosis

of the lungs. It begins, like lobar (ordinary)

pneumonia, with a chill, high fever, rapid pulse,

shortness of breath, hemorrhagic sputum,
flushed face, and the physical signs of consolida-

tion of parts of the lung. Instead of ending by
crisis about the ninth day, like lobar pneumonia,

it continues to a fatal termination ; or the acute

symptoms gradually subside, the diseased area

becomes fibrous, and the patient gradually gets

well, or approximately so, with a loss of lung-

tissue equal to the involvement, which is some-
times an entire lung. The diagnosis is made by
the ordinary signs of pneumonia and the tuber-

cle-bacilli in the sputum. The prognosis is very

unfavorable; rarely, however, a case recovers

sufficiently to lead a useful life for a number of

years. The treatment is that of lobar pneu-

monia ; namely, rest in bed, stimulation, and the

keeping in check of the worst symptoms. When
the patient gets well enough to rise from bed,

the case becomes chronic, and the treatment is

the same as in chronic pulmonary tuberculosis,

considered below.
Chronic tuberculosis is met with in two

forms, tuberculosis of the lymph-glands and
chronic tuberculosis of the lungs.

Tuberculosis of the Lymph Glands.— This,

commonly called scrofula, is usually seen in

children and is not infrequently limited to the

glands of the neck. The infection is commonly
primary, though it is not always possible to dis-

cover the point of entry into the bod)'. The
patients are frequently children of tuberculous

parents, so that the question of exposure to con-

tagion is usually clear. It is confidently affirmed

by some writers that many of those cases are ex-

amples of intra-uterine infection, the bacilli lying

dormant or practically dormant for years. See

Scrofula.
Chronic Tuberculosis of the Lioi.?^.—This is

what is ordinarily understood by consumption,

or tuberculosis of the lungs without qualifica-

tion. Its symptoms vary with the progress of

the disease, and the susceptibility of the indi-

vidual to the poison (toxin) excreted by the

bacillus. The onset is usually insidious, and the

disease not infrequently continues for years be-

fore the patient recognizes it. The si-mptoms

are very often brought out by a "cold" from
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which the patient seemingly does not recover.

Many therefore attribute their disease to such a
"cold.* The tirst noticeable symptom is some-
times a hemorrhage or a pleurisy; again, a pro-

gressive loss in weight or a slight dry cough,

becoming gradually worse. The most important

very early symptoms are usually slight fever,

especially toward evening (which may or may
not be accompanied by a chill), hectic flush,

acceleration of the pulse-rate, cough, expectora-

tion, loss in weight, progressive pallor of the

skin, night-sweats, indigestion or loss of appe-

tite, vague general pains, and soreness localized

in the chest. In addition to these the physician

on close examination elicits others. These are

brought out by auscultation and percussion

(qq.v.), and point to a solidification limited to

one or more areas of the lungs, most commonly
either apex. The one positive sifjn of tuber-

culosis at this stage is the finding of tubercle-

bacilli in the sputum. If every lesion were open,

that is, in communication with a bronchus, there

would be tubercle-bacilli in thesputum from the

earliest stages, and the diagnosis would be easy;

but many lesions are closed, that is, completely

encapsulated, and therefore show no bacilli in

the sputum. Hence the physician must rely on
other symptoms.

As the disease advances, all the foregoing

symptoms are intensified. The pulse-rate be-

comes more rapid, so that it is evident to the

patient in palpitation or shortness of breath, the

temperature rises to 102 or more, the loss of

weight becomes excessive, frequently reaching

14, sometimes Y}, and rarely ;<> of the usual

weight, the pallor becomes marked, the appetite

is completely lost, cough may become almost
continuous day and night and of a most racking

character, expectoration increases, the feet

usually swell and the picture presented is known
to everybody. The patient is extremely ema-
ciated, the chest, usually rounded, is quite flat,

the depressions above and below the clavicles are

marked, and the scapulse stand out prominently
on the back. Hemorrhage may or may not

occur. As a rule there is little or no pain.

The lungs themselves possess no sensitive nerves,

and it is only the associated pleurisy which
occurs at intervals that produces this symptom.
Examination by the physician now reveals the

signs of extensive solidification. This may ex-

tend over one whole lung or over the greater

part of both. It may or may not be associated

with cavities.

Chronic tuberculosis of the lungs, when diag-

nosed sufficiently early, and when the personal

resistance is good, is a very curable affection.

This is proven by the number of cured lesions

found at autopsy. It is very conservative to

say that 35 per cent of all bodies coming to the

autopsy table past the age of 50 (death having
been the result of some other disease than
tuberculosis of the lungs), show a healed lesion

of tuberculosis of the lungs. The present post-

mortem and clinical records demonstrate that

73 per cent of cases recover. Moreover, these
post-mortem records are absolute ; there is no
practical question of diagnostic error. In addi-
tion, many cases with a lessened resistance can
be so improved under judicious treatment that

their lives are prolonged in comfort for 10, 20,

even 30 years. Such an example is E. L.
Trudeau, director and founder of the Adiron-
dack Cottage Sanatorium.

Prevention in Cases of Chronic Tuberculosis

of the Lungs.—The contagion is contained in the

matter given off from a tubercular sore. There-
fore, in a case of tuberculosis of the lungs it is

only necessary to destroy the sputum to prevent
contagion to others. The patient should ex-
pectorate only into receptacles where the sputum
can be properly handled without coming in con-

tact with other things. He should never ex-
pectorate into rags or handkerchiefs, but should
limit himself to a spit-cup and paper napkins.

The spit-cup should be made with a handle, and
should contain an antiseptic or germicide. Or-
dinary lye will suffice. The cup should be boiled

daily. 'VVTien coughing, the patient should hold
a paper napkin before his mouth. His eating-

utensils should be separate, and should be thor-

oughly boiled after using. There should be no
question of anyone sleeping with the patient.

Children are especially susceptible ; hence, when
the parents are tubercular, extra care must be
exercised.

Persons exposed to tuberculosis at home
should live out of doors as much as possible,

and take care that their nutrition is kept up to

the standard. Any occupation necessitating close

confinement, especially in a vitiated atmosphere
with many other persons, predisposes the indi-

vidual to the disease. Thus the two occupations
showing about the highest morbidity are printing

and cigar-making.
Treatment of Chronic Tuberculosis of the

Lungs.— There is no known specific for the
disease. Koch's tuberculin is used by compara-
tively few physicians and by them only in

selected cases. In the hands of the great ma-
jority of physicians the treatment is entirely

hygienic. The disease progresses on account of
a lack of resistance in the patient; the object
therefore is to increase the resisting power.
This is accomplished by rest, a regular life, fresh

air, and good nourishment. The patient is ad-
vised about as follows: To lead a regular life,

retiringat a proper hour (before 10 p.m. if an
adult), in order to get sufficient rest. He should
have nine hours' sleep, must sleep alone and,
when possible, in a room alone. The best sit-

uation for the room is on the southwest corner
of the house. The windows of the sleeping-
room should be kept wide open, no matter wh.at

the weather. (In summer all the windows in

the room, and in winter, when the air diffuses

much more readily, one window at least, should
be wide open. The idea is to make every in-

halation one of fresh air.) During the day the
patient must spend as much time as possible out
of doors. When the weather is cold he should
be comfortably wrapped. It is better to mul-
tiply the coverings that are readily removed
than underclothes. Patients suspecting lung
trouble frequently come to the physician wearing
a chest-protector, two or even three under-
shirts, and other clothes. This is not only un-
necessary, but probably harmful. The regula-
tion clothes of the kind most comfortable to the
patient are all that are required.

Diet.— Some physicians of repute in tuber-
culosis advise a general mixed diet under the
admonition to eat as much as possible of every-
thing. The diet found most generally suitable

to the great majority of patients at the Free
Sanatorium for Poor Consumptives at White
Haven, Pa., is as follows : Breakfast, 8 a.m.

One to two pints of milk, with two or three raw
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eggs (the eggs may be broken up in the milk
or taken whole), with fruit and a cereal. Lunch,
10 A.M. One pint of milk, and one or two raw
eggs. Dinner, 12:30 p.m. Soup, meat, three

or four kinds of vegetables and fruit, with milk

as the beverage. Lunch, 3 -.30 p.m. One pint of

milk, and one or two raw eggs. Supper, 6 p.m.

One to two pints of milk, two or tliree raw eggs,

and boiled rice. Lunch, 9 p.m. (just before re-

tiring). One half to one pint of milk, with or
without a raw egg. Some patients take more
nourishment than this ; few, if any, who do well

take less. Alcohol (whiskey, brandy, etc.),

which was at one time much lauded, especially

by the laity, is now avoided by the majority of
experts.

Climate.— Up to a very recent time consider-

able dependence was placed on climate. Pa-
tients who could afford it were at once advised

to betake themselves to the Southwest, and not

infrequently those who could not afford it were
told to «beat their way." It is still generally

believed that a high dry climate is more suitable

for the cure of the majority of patients; yet no
matter what the climate, the patient must carry

out the foregoing or a similar line of treatment.

It is to be remembered that tuberculosis is a
disease of all climes and altitudes ; that cases

develop in Colorado and New Mexico as well as

in Canada, and that cases have been and
are being cured in all parts of the world. Some
writers, among them many eminent in the spe-

cialty of tuberculosis, absolutely deny any in-

fluence to climate. This, however, may be af-

firmed with certainty: that if the removal to

another climate entails or is likely to entail, the

least hardship or privation, it is better for the

patient to remain at home.
Saiiatoriuiiis.— New sanatoriums for the

treatment of tuberculosis are springing up almost
every month. They are opening their doors as a
result of private enterprise or benefaction or of a

municipal crusade against the disease. They
serve a three-fold purpose: (i) they gather in

consumptives from large centres of population,

and so prevent them from acting as a focus of

contagion ; (2) they instruct the patient how to

take care of himself so that he is not a menace
to others even when he returns home; (3) they

demand a discipline which, if followed out, will

in a favorable case cure. As a rule cases do
better in sanatoriums than at home.

Bihliogmphy.— For scientific treatment of

the subject, the following writings may be con-

sulted : Lacnnec, ^Diseases of the Chest>

(1823); Villemin, <De la propagation de la

Phthisis' (in 'Gazette hebdomadaire' 1869, p.

260) ; Gerlach, 'Ueber die Impfbarkeit der Tu-
berkulose und der Perlsucht bei Thieren, sowie

fiber die Uebertragbarkcit der letzteren durch

Fiitterung' (in Virchow's Archiv., Bd. LL,
1870); (iohnhcim and Salamonson, 'Sitzungs-

bericht der schlcsischen Gesellschaft fiir Vater-

landische Cultur' (13 July 18-7); Koch, <Die

iEtiologie der Tubcrkulose' (in < Berliner

Klinische Wochcnschrift,' No. 15, 1882) ; and
•Weitere Mitthcilungen iiber der Tnberkulose*
(in 'Deutsche Medizinische Wochenschrift,*
l8gi) ; and <Ucber baktcriologische Forschung>
('Verhandlungen dcs X. Internationalen Medi-
zinischen Congress,' Berlin, 4 Aug. iSgo) ; and
<Die ^tiologie der Tuberkulnse' (in "Mitthcil-

ungen aus dcm K. Gcsundheitsamle,' Bd. 1.) ;

Verneuil, 'Etudes expcriment.nles et cliniques

sur la Tuberculose' (1887); Cornet, 'Verbreit-

ung der Tuberkelbacillen ausserhalb des Korp-
ers' (in 'Zeitschrift fur Hygiene,' 1888, Vol.
V.) ; Flick, <A Review of the Cases of Tubercu-
losis which Terminated in Death in the
Fifth Ward of Philadelphia, during the

Year 1888' (in 'Proceedings' of the County
Medical_ Association, May 1889) ; and 'The
Prevention of Tuberculosis. A century's
experience in Italy under the influence of
the prevention laws of the kingdom of Naples
enacted in 1782'

;
(in 'The Sanatarian,' Febru-

ary 1891) ; and 'Immunity as against Heredity in

Tuberculosis' (in 'Journal of Tuberculosis,'
October 1899) ; and 'Crusade against Tuber-
culosis. Consumption a Curable and Prevent-
able Disease. What a Layman should Know
about* (1903); Senn, 'Tuberculosis of Bones
and Joints' (1892) ; Sairtzky, 'Wie lange behalt

trockenes Sputum der Phthisiker uuter den ge-

wohnlichen landlichen hauslichen Bedingungen
seine infectiose Eigenschaft?' (in 'Centralblatt
fiir Bakteriologie' 1892, Bd. XI.) : Reibmayer,
'Die Ehe Tuberkuloseii und ihre Folgen'

(1894) j Strauss, 'La Tuberculose et son Bacille'

(1895) ; Ravenel, 'A Case of Tuberculosis of the
Skin following Accidental Inoculation with the
Bovine Tubercle Bacillus' (in 'Proceedings' of

the Pathological Society of Philadelphia, Jan-
uary 1902) ; Ott, 'Die chemische Pathologie der
Tuberkulose' (1903) ; Bang, 'Ueber die Enter
Tuberkulose der Milchkiihe' (in 'Zeitschrift fiir

Thiere,' Bd. XL). ]\Iore popular treatments
will be found in the following works : Tyndall,
'On the Origin, Propagation and Prevention of

Phthisis' (in 'The Fortnightly Review,' I Sept.

l8gi) ; Walters, 'Sanatoria for Consumptives in

Various Parts of the World' (1899); Knopf,
'Pulmonary Tuberculosis: Its Modern Pro-
phylaxis and the Treatment in Special Institu-

tions and at Home' (1899) ; Thorne, 'The
Administrative Control of Tuberculosis' (1899) :

Wise, 'How to Avoid Tu])ercle' (1900) ;

Squire, 'Essays on Consumption' (igoo) ;

Vinrace, 'War Against Consumption' (1901) ;

Ruata, 'Pulmonary Tuberculosis: Its Pre-
vention and Cure' ; Gibson, 'The Nordrach
Treatment' (1902) ; Bridge, 'Tuberculosis'

(1903) ; Latham and West, the prize essay

on the erection of the "King Edward VII.
Sanatorium" for consumptives (1903) ; La-
tham, 'The Diagnosis and Modern Treat-
ment of Pulmonary Consumption' (1903) ;

Osier, 'The Home in Its Relation to the Tuber-
culosis Problem' (in 'The Medical News,' New
York, 12 Dec. 1903) ; Woodhead, 'The Morbid
Anatomy and Histology of Pulmonary Tuber-
culosis.' Lecture under the auspices of the
Henry Phipps Institute, Philadelphia; pub-
lished in pamphlet form by the Institute.

Joseph Walsh, A.M., M.D.,
Physician to the Henry Phifl'S Institute and to

the White Haven Free Sanatorium for Poor
Consuntftives.

Tuberculosis, in cattle. See RmnERPEST.

Tuberose, tu'be-ros or tfib'roz, an amaryl-
lidaccous garden-flower (Poliantlies tuberosa).

The funnel-shaped pcriantli, an incurved tube,

with somewhat rose-like lobes, often doubled in

cultivation, has caused a misunderstanding as

to the name, which properly refers to tuberous
roots, but is generally pronounced as if it were
"tube-rose." The flowers are creamy-white,
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waxen and brittle in texture, do not fade quickly,

and are extremely fragrant, especially toward
night. They are borne in a raceme at tlie top of

a slender stem, from 2 to 3 feet tall. This stalk

springs from a tuft of linear leaves, and is

sheathed with the bases of others. The tube-

rose is raised from bulbs, which are not hardy in

the northern, but are grown for the trade very
successfully in the southern, United States.

Tubes, Pneumatic. See Pneumatic Tubes.

Tubes of Force, imaginary tubular spaces
in a field of force, and especially in a field of

electric or magnetic force, whose bounding sur-

faces may be regarded as made up of lines of
force. At any point in the surface of such _a

tube, the resultant force has a direction that is

tangent to the tube. The conception is due to

Faraday, and is very useful in forming a mental
image of the physical state of a field of force.

A tube of force cannot have a free end in any
finite region of space. The tube must either re-

turn into itself, or pass off to an infinite dis-

tance, or terminate upon a mass of matter. The
total number of lines of force included within a
given tube of force is constant throughout the
entire length of the tube ; and hence it follows
that the total force at all sections of the tube is

the same ; the intensity of the force varying in-

versely as the cross-section of the tube. In the
case of an isolated ebctrified sphere, the tubes
of electric force are radial cones, which con-
verge, in external space, towards the centre of
the sphere, but which terminate upon its surface.

(Also called '<Tubes of Induction." See Elec-
tricity ; Magnetism ; Induction.)

Tubigon, too-be'gon, Philippines, pueblo,
province of Bohol ; on the west coast ; 24 miles
northeast of Tagbilaran. It is on the coast
highway. Pop. 15,860.

Tubingen, tii'bing-en, Germany, a town in

Wiirtemberg, on the Neckar, 16 miles southwest
of Stuttgart. The town stands in the midst of
diversified scenery and is the seat of a national
university. New buildings have been erected

in connection with this flourishing institution,

comprising various medical and physiological in-

stitutes. The university was founded in 1477.
The library contains 250,000 volumes. There are

a botanical garden and fine scientific museums
and collections, and an observatory. Names of
celebrities connected with the university are

Melanchthon, Reuchlin, and Baur. There is trade
in agricultural produce, wine and fruits. Its

chief history is connected with the 30 Years' War
and the Reformation. Fop. (1900) 15,323.

Tubingen School, a name given to two
separate and very different schools of philosophy,

because their founders were connected with the
famous University of Tiibingcn. The old school
of Tiibingen was orthodox. Gottlob Christian
Storr, its founder (1746-1805), professor of phi-

losophy at Tubingen in 1/75, and professor of
theology two years later, accepted without re-

serve the divine authority of the Scriptures, and
defended miracles. Storr severely criticised

Kant's book: 'Religion Within the Limits of
Pure Reason,' and he set forth his own system
in a work called: 'Theory of Christian Doc-
trine Drawn from the Scriptures.' The later or
modern school is that of Ferdinand Christian

Baur (1792-1860) also professor of theology at

Tubingen. Besides attacking the authenticity of

certain of the Pauline epistles, he attempted to
show that the fourth Gospel was not genuine.
He admitted the morality of Christianity, but
denied the miracles attributed to Christ and his

apostles. Although Baur moderated his tone in

later years his teachings promoted the spread
of unbelief, and the 'Life of Jesus' by Strauss
(1832), which attempted to show the Gospel to
be a philosophic myth, was the outcome in r.

large degree of the critical studies of Baur.

Tubuai, too-boo-i', or Austral Islands,
Polynesia, a group of islands belonging to

France, and situated in the Pacific Ocean south
of the Society Islands. Combined area, in
square miles. They are fertile, and produce to-

bacco, bananas and arrow-root. The cocoa-
palm is rare, and the bread-fruit is not found
here. Pop. (1897) 1,783.

Tubular Bridge. Sec Bridge.

Tuburan, too-boo'ran, Philippines, pueblo,
province of Cebu; on the west coast, on Taiion
Strait, 30 miles northwest of Cebu. It is on
the west coast highway, and is a place of con-
siderable importance. Pop. 12,570.

Tuck'ahoe, an Indian generic name, ap-
plied by the eastern Algonquins, to all roundish
roots. Specifically, it was the name of several
Indian foods, as of the golden-club (Orontiiim
aquaticum), and the arrow-arum {Peltandra
undulata), both having deep and fleshy root-
stocks, acrid when fresh, but rendered edible by
cooking, and abounding in starch. Another
tuckahoe was a subterranean fungus (Dachyma
cocos), found very generally throughout the
Southern States in light, loamy soils, and grow-
ing on old roots, either as a saprophyte or a
parasite. In form, size and cortex, it is not un-
like a cocoanut, and is white and apparently
structureless within, moist and yielding when
first dug up, but becomes dry and cracked in-

ternally soon afterward. It is also called In-

dian-bread, Indian-head, or Indian-loaf, but is

without starch, composed largely of pectose, and
is tasteless and insoluble in water.

Tucker, tiik'er, Abraham, English philoso-
pher: b. London 2 Sept. 1705; d. Beckworth.
Surrey, 20 Nov. 1774. He studied at Oxford, and
later at the Inner Temple in preparation for
the bar ; but upon the death of his father he re-

tired to his estatc_ near Dorking. In 1754 he
began to write his philosophical works, and
nine years later published his first treatise, 'Free
Will.' The first four of the seven volumes of
his most celebrated work, ^The Light of Nature
Pursued,' was published in 1768, and the last

three posthumously.

Tucker, Charlotte Maria («A. L. O. E.,'>

that is, A Lady of England), English juvenile
writer :_b. Barnet, Hertfordshire, 8 May 1821

;

d. Amritsar, India, 2 Dec. 1893. She began her
literary career in 1852 with the publication of
'Claremont Tales' and subsequently published
more than 50 books besides numerous short
stories. In 1875 she went to India where she
engaged in missionary work until her death.

Her books are chiefly of an allegorical charac-
ter and are strongly religious in tone. The pro-
ceeds from their sale she devoted principally to

her missionary work. Among them are: 'Wings
and Stings' (1853); 'Old Friends with New
Faces' (1858); 'The Lost Jewel' (1^18);
'Fairy Frisket' (1874); 'Pride and His Pris-
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oners' (1882); 'Driven Into Exile> (1887);

'Harold's Bride' (1888); etc.

Tucker, John Randolph, American naval

officer: b. Alexandria, Va., 31 Jan. 1812; d.

Petersburg, Va., 12 June 1883. He joined the

navy in 1S26, and during the Mexican war took

part in several operations. He resigned in April

1861, and became a commander in the Confed-

erate navy, taking part in the engagements in

Hampton Roads, including the conflict between

the Monitor and the Merrimac. He was prom-

inent in the engagement at Drewry's Bluff, and

was soon after promoted captain and sent to

Charleston, S. C, to command the naval forces.

After the fall of that city he went to Virgmia

and organized the naval brigade, which he com-

manded until the retreat of the Confederate

army from Richmond. He received a commis-

sion as rear-admiral in the Peruvian navy in

1866, and directed the combined squadrons of

Peru and Chile in their war with Spain. Being

made president of the Peruvian hydrographic

commission, he instituted explorations and sur-

veys of the head waters of the Amazon.

Tucker, Nathaniel Beverley, American
lawyer and author: b. Williamsburg, Va., 6

Sept. 1784; d. Winchester, Va., 26 Aug. 1851.

He was a son of Saint George Tucker;

was educated at the College of William and
Mary, studied law in Virginia, and practised

there until 1815. Removing then to Missouri,

he became a judge of the circuit court, and re-

mained in that office until 1830. From 1834 to

1851 he was professor of law in the College _of

William and Mary. His published works in-

clude treatises on 'Constitutional Law' and
'Pleading'; various essays; 'George Balcome'

(1836); and a novel, 'The Partisan Leader, a
Tale of the Future' (1836), by which last his

name and literary reputation are chiefly pre-

served. The scene of this striking tale was laid

in Virginia in i84g, and in 1861 the work was
reprinted as 'A Key to the Disunion Conspir-

acy,' in order to foster the opinion that the

idea of secession had been entertained in the

Southern States for at least a generation.

Tucker, Nathaniel Beverley, American
educator : b. Winchester, Va., 22 Sept. 1867. He
was graduated from the Virginia Military In-

stitute in 1888, was appointed assistant professor

there in that year, became adjunct professor 1890,

and since 1895 has occupied the chair of geology.

Tucker, Samuel, American naval officer:

b. i\Iarblehead, Mass., I Nov. 1747; d. Bremen,
Maine, 10 March 1833. He ran away to sea in

boyhood, in 1768 commanded a merchant vessel

plying between Boston and London, and on 17

May 1776 became a captain in the American
navy. He settled at Bristol, Maine, in 1792,

and in 1812 captured a British vessel off the

Maine coast. He was a member of the Massa-
chusetts legislature 1814-18, was one of the

framers of the constitution of the new State of

Maine (1819) and sat in the Maine legislature

1820-1. Consult Shcppard, 'Life of Commodore
Tucker> (1868).

Tucker, William Jewett, American college
president: b. Griswold, Conn., 13 July 1839. He
was graduated at Dartmouth College in 18C1, and
after studying at the Andover Theological Sem-
inary was ordained to the Congregational min-
istry in 1867 and installed as pastor at Man-

chester, N. H. He removed in 187S to New
York, where he became pastor of the Madi-
son Square Presbyterian Church. In 1880 he
accepted the Bartlett professorship of homiletics

at Andover, and remained until he was elected

president of Dartmouth in 1893. His adminis-

tration has been marked by an enlargement and
diversification of the curriculum ; the develop-

ment of the scientific department, and the con-

solidation of the Chandler School with the col-

lege. He has twice been the Phi Beta Kappa
orator at Harvard; and has been Winkley lec-

turer at Andover and Lyman Beecher lecturer at

Yale. In 1894 he was lecturer at the Lowell
Institute, Boston. He assisted in founding and
editing the 'Andover Review,' and established

Andover House in Boston, a social settlement

whose name has since been changed to South
End House. His published works include

'From Liberty to Unity' (1892) and 'The Mak-
ing and Unmaking of the Preacher' (1899).

Tuckerman, ttik'er-man. Bayard, American
author: b. New York 2' July 1855. He was
graduated at Harvard in 1878, studied in Europe,

and has since devoted himself to writing upon
literary and historical subjects. He has also

been lecturer on English literature at Princeton.

His works include: 'Plistory of English Prose

Fiction' (1882); 'Life of General Lafayette'

(1889) ; 'Diarv of Philip Hone' (1889) ; 'Peter

Stuyvesant' (1893) ; 'William Jay and the Aboli-

tion of Slavery' (1893); and 'Philip Schuyler,

Major-General in the American Revolution.'

Tuckerman, Edward, American botanist:

b. Boston 7 Dec. 1S17; d. Amherst, Mass., 13

ALirch 1886. He was graduated at Union Col-

lege in 1S37, and at the Harvard Law School in

1839. After a period of study in Europe he
pursued another course at Harvard and later

graduated from the Divinity School there. In

1854 he formed a connection with the faculty

at'Amherst College which lasted till the end of

his life. In his earlier years his subject was
history, but in 1858 he was transferred to the

chair of botany, though he continued as a lec-

turer on history until 1873. He was the fore-

most authority in the United States on the sub-

ject of lichens. Tuckerman's Glen in the

White Mountains was named in his honor. His
scientific publications include 'Genera Lichenum:
An Arrangement of the North American
Lichens' (1872) ; 'A Catalogue of Plants grow-

ing without Cultivation within Thirty Miles of

Amher.st College' (1875) ; and 'A Synopsis of

North American Lichens, Part I.' (1882).

Tuckerman, Henry Theodore, American
author and critic: b. Boston 20 April 1813; d.

New York 17 Dec. 1871. He contributed very

largely to periodicals, and his writings were at

intervals collected. He was best informed on
topics of art, and his 'Book of the Artists' is yet

valuable for reference. His works include: 'The
Italian Sketch Book' (1835) ; 'Isabel ; or, Sicily'

(1839); 'Rambles and Reveries' (1841);

'Thoughts on the Poets' (1846) ; 'Artist Life'

(1847); 'Characteristics of Literature' (1849-

si); 'The Optimist' (1850"); 'Poems' (iS.si);

'Memorial of Horatio Greenough' (1853) ;

'Bibliographical Essays' (1857); 'Art in

America' (1858); 'The Book of the Artists'

(1867); 'The Collector: Essays' (1868). He
edited with William Smith 'A Smaller History

of English and American Literature' (1870).
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Consult the addresses by Dujckwick (1872) and

Bellows (1872).

Tucson, tii-son' or tuk'son (from the Pima
styuk-son, "black or dark base," in allusion to a

stratum in a mountain to the westward), Ari-

zona, city, county-seat of Pima County : on the

Santa Cruz River and the Southern Pacific rail-

road ; situated 120 miles southeast of Phoenix and
500 miles east of Los Angeles, Cal. ; lat. 32° 14'

;

Ion. 110° 54'. Tucson is the largest city in the

Territory and is in an agricultural and grazing

region, but gains its chief importance as a resort

for those afflicted with pulmonary ailments. Its

altitude is 2,390 feet, and owing to the dryness

of the climate (the precipitation from 1867 to

1902 averaging 11.29 inches per annum) the

summer heat is not oppressive, although the

temperature frequently rises above 100°, while

the climate in winter is delightful. The modern
part of the city is well built and has numerous
attractive residences, church edifices, public

buildings, hotels, and business houses ; but the

older part of the city bears the appearance of

a typical Mexican adobe town. The chief indus-

trial establishment is the shops of the Southern
Pacific Railroad (disbursements about $150,000

per month), but there are also flour mills, an ice

factory, a cracker and biscuit factory, and lum-

ber and stock yards. It contains two national

banks (capital, 1903, $50,000 each; total deposits,

$1,260,000), and a territorial bank and trust com-
pany (capital $50,000, deposits $42,000). In 1903,

10,000 head of cattle were shipped by rail from
Tucson. It is the seat of a Roman Catholic

archbishopric, with a cathedral, and also of the

University of Arizona (q.v.) ; it has a good
public school system, several sectarian schools,

and a Presbyterian boarding school for Indians,

with 170 pupils; in addition there is a public

";ibrary, housed in a building erected by Andrew
Carnegie at a cost of $25,000. Tucson contains

a number of churches of various denominations,

and a Roman Catholic hospital and sanatorium.

A Desert Botanical Laboratory has recently been
established in the vicinity under the auspices

of the Carnegie Institution of Washington.
When first known to history Tucson was a

rancheria of mixed Papago, Pima, and Sobaipuri

Indians, the missionary at San Xavier del Bac,

nine miles down the Rio Santa Cruz, beginning

to visit it for the purpose of converting the

natives in 1763. In 1776 the Spanish presidio at

Tubac was removed to Tucson, when it became
known as the Presidio de San Agustin del

Tuguison. In the early days the surrounding
country was overrun and its inhabitants har-

assed by the Apaches. In September 1848, its

population was 760; before the close of the

year it was considerably augmented by refugees
from Tubac and Tucumcari, who had been driven
out by the Apaches, but by 1852 the number of
inhabitants had dwindled to 300 or 400. Being
within the limits of the Gadsden Purchase (q.v.),

Tucson was garrisoned in 1856 by the First

Dragoons, and on August 29 of that year a con-
vention was held to take measures for a ter-

ritorial organization of Arizona. From February
to May 1862, the city was occupied by Confed-
erate troops , m 1867 the capital was changed
from Prescott to Tucson, where it remained
until 1877, when it was transferred back to

Prescott,. (See Arizona.) The city was incor-

porated in 1877 and reincorporated in 1883.

Pop. (1890) 5,150; (1900) 7.531.
F. W. Hodge,

Smillisonian Institution, Washington, D. C.

Tucuman, too-koo-mjin', Argentina, the
capital of the province of Tucuman, in the north-
ern part of the country, situated near the eastern

base of the Andes, 300 miles northwest of Cor-
doba. It has a delightful climate, is surrounded
by orange groves and sugar plantations, and has
a fine cathedral, a national college, a large hos-
pital, libraries and a theatre. The chief indus-

trial establishments are sugar factories, distil-

leries, and tanneries. The city is a centre for

several railroad lines to Santa Fe, Rosario,

Buenos Ayres, Cordoba and Salta, and is the

principal trade centre of the northern provinces.

Pop. (1895) 34,305.

Tudor, tu'dor, one of the royal families of
England. The line commenced wdth Henry
Tudor, earl of Richmond, the grandson of Sir

Owen Tudor, a Welsh knight of distinction, who,
after the battle of Bosworth Field, was pro-

claimed king with the title of Henry VII. (q.v.),

from him the crown descended to his son Henry
VIII. (q.v.) whose son Edward VI. (q.v.), suc-

ceeded, and after him his two sisters, Mary
(q.v.) and Elizabeth (q.v.). See also England,
liistory.

Tudor, William, American author: b.

Boston 28 Jan. 1779; d. Rio Janeiro, Brazil, 9
IMarcH 1830. He was graduated from Harvard
in 1796, and entered the counting room of John
Codman, in whose employ he visited Paris. He
afterward made a tour to Italy and the conti-

nent, and on his return engaged in founding the

"Anthology Club." In 1815 the first number of

the 'North American Review' appeared under
his editorship, and three fourths of the first four
volumes were written by him. In 1819 he pub-
lished 'Letters on the Eastern States,' in 1821

'Miscellanies' ; and in 1823 'Life of James
Otis.* In 1823 he was appointed American con-

sul at Lima, and in 1828 made charge d'affaires

at Rio Janeiro, where he wrote a work published
anonymously under the title 'Gebel Teir'

(1820). He was one of the founders of the Bos-
ton Athenaeum, and to him the country is in-

debted for the first suggestion of Bunker Hill

monument.

Tudor Architecture, late Perpendicular
work in England. There are three phases of

this style of architecture, namely: (i) The Early
Tudor, from the reign of Edward IV. to that

of Henry VII. inclusive. Of this style there are

no perfect buildings, and only few traces remain-
ing. The Palace of Shene, built by Henry VII.,

has totally disappeared ; but, according to the

Survey of 1649, it abounded with bay windows
of capricious design, with rectangular and semi-
circular projections, and was adorned with many
octagonal towers, surmounted with bulbous
cupolas of the same plan, having their angles

enriched \yith crockets. (2) Tudor, in vogue
during the reign of Henry VIII. The plan of

the larger mansions of this period was quadran-
gular, comprising an inner and base court, be-

tween which stood the gate house. On the side

of the inner court facing the entrance were the

great chamber, or room of assembly, the hall,

the chapel, the gallery for amusements, on an
upper story, running the whole length of the
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principal side of the quadrangle, and the summer
and winter parlors. The materials were either

brick or stone, sometimes both combined.

Molded brickwork and terra-cotta were also

employed for decorative purposes. Among the

more striking peculiarities were the gate houses,

the numerous turrets and ornamental chimneys,

the large and beautiful bay and oriel windows,

hammer beam roofs, and paneled wainscoting

round the apartments. (3) Late Tudor, or

Elizabethan, as seen in many country houses still

standing.

Tuesday, the third day of the week, so

called from the Anglo-Saxon god of war, Tiu,

or Tiw. See Tyr.

Tu'fa, a name applied to the cellular de-

posits from mineral springs. These are either

silicious or calcareous. The former are classi-

fied under silicious sinter, the latter are called

calc tufa or calc sinter. Calc tufa is a cellular

variety of calcite in which the mineral matter

has been deposited from the waters of springs

around nuclei of leaves, twigs, mosses, etc. Tufa
is to be distinguished from "tuff" (q-v.).

Tuff, a name properly applied only to
finely divided particles ejected from volcanoes

by explosive eruptions. The most notable illus-

tration is the volcanic ashes which buried Pom-
peii. Such material may subsequently be ce-

mented into a firm rock known as volcanic tufa.

Tufts College, located at Tufts College
Station near iNledford, Mass. It was chartered

in 1852 and first opened to students in 1854;
though established by members of the Univer-
salist Church, it is non-sectarian in its policy and
control. A notable feature of the first curricu-

lum of the college was the special attention

given to history; the policy has always been most
liberal, and the courses have been constantly

increased in number and broadened in scope in re-

cponsetothe tendencies of the modern educational

development. Civil engineering courses were be-

gun as early as 1869; and courses in other engi-

neering departments added later ; the first pro-

fessional school was the Divinity School
established in 1882; the ^ledical School was
added in 1893, and the Dental College in 1899.

All departments were open to women in 1892.

The College organization now includes the fol-

lowing departments: (i) the College of Letters

;

(2) the Divinity School; (3) the Medical
School ; (4) the Dental School. The College
of Letters includes academic, engineering, and
graduate departments ; the degrees conferred are

A.B. and B.Ph. ; B.S. for special courses in

science and all courses in the engineering depart-

ment; and A.M. and Ph.D. for graduate work.
The courses leading to the degrees of A.B. and
Ph.B. are largely elective, requirements being
by groups, instead of by special subjects, and
each group except English and physical training

including clectives; the science and engineering
courses are more specialized in character, and
include only a few electives. Shop work is in-

cluded in the engineering courses. The Brom-
field-Pearson School is designed to furnish in-

struction for those who are deficient in some of
the studies required for entrance to the engineer-
ing courses, but fitted to pursue the college

courses in certain subjects. The Divinity School
offers a three years' course leading to the degree
of B.D. ; in 1902 an arrangement was made by
which the A.B. course could be combined with

the theological course in such a way that both
degrees could be obtained in five years. The
Medical School offers a four years' course lead-

ing to the degree of AI.D. ; the Dental School
confers the degree of doctor of dental medicine;
in 1902 its course was changed from three years
to four. These two schools are located at Bos-
ton, occupying a large well-equipped building
completed in 1902. There is also a suirimer

school offering instruction in chemistry, luathe-

matics, English and history; work done in the

summer school can be counted toward the de-

gree; the college also maintains a summer biolog-

ical laboratory at South Harpwell, Maine.
There are 74 scholarships and four special

scholarships provided in the collegiate depart-
ment and 12 in the Divinity School. The gov-
ernment of the college is vested in a self-perpet-

uating board of 30 trustees; to give the alunuii

as a body a representation in the college adinin-

istration, a board of overseers elected by the

alumni was organized in 1899; changes in the

departments of instruction and nominations to

the faculty are submitted to the overseers by
the trustees, and the overseers also have power
to recommend action to the trustees. On the

college campus there are (1904) 17 buildings;
these are Ballou Hall, the Barnum Museum
(built and endowed by P. T. Barnum), the God-
dard Chapel, the Goddard Gymnasium, the Li-

brary, the Chemical Building, the Broinfield-

Pearson School (containing the engineering
shops), Robinson Hall, ^liner Hall and Paige
Hall (occupied by the Divinity School), three

dormitories for men. East Hall, West Hall and
Dean Hall, two for women, !^Ietcalf Hall and
Start House, the Commons Building and the

power house. The general library in 1904 con-
tained 48,000 volumes; in addition there are

several special libraries, including the Universalist

Historical Society collection (in IMiner Hall)

S.400 volumes ; the library of natural history

(in the Barnum Museum) 1,700 volumes; the

Metcalf musical library (in the Goddard Gym-
nasium) 1,600 volumes. The Medical and Den-
tal schools also have libraries in their building in

Boston, and students in these schools have access

to the Boston Public Library. The productive

funds in 1904 amounted to $1,900,000; the stu-

dents numbered 950 (including the summer
school), of whom 309 were in the College of

Letters ; the faculty numbered 175.

Tug-of-war, a game in which a number of

persons divide into two parties; a line is iriarked

out on the ground, and the two parties, laying

hold of either end of a stout rope, try to drag
each other across the line.

Tugboat, a small steam-vessel, powerfully
constructed, used for towing large vessels in

and out of harbors, and in rivers and canals.

More than 1,000 of these are employed in New
York harbor alone and are classed by boatmen
under various names. Tugs are also of great

service in forcing a channel through the ice : in

rescue work if there is a wreck or a ship on fire

;

in transporting car floats for the railroad com-
panies and in towing great rafts of logs.

Tugendbund, too'gent-boont .(German fnr

"league of virtue"), a union ostensibly for tlie

promotion of educational and social reforms,

which was organized in Prussia in 1808, the real

purpose being to free North Germany from the

intolerable yoke of Napoleon. The Prussian
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government was apprehensive that the Tiigend-
buncl might involve it in further difhculty with
the French emperor, then virtually master of
Germany, and suppressed the movement in 1809.

Tuguegarao, too-ga-ga-rii'd, Phih'ppines,

pueblo, capital of the province of Cagayiin,

Luzon; within a few miles of the Grande de
Cagayan River, 215 miles north-northeast of
Manila. It is on the main highway to Manila
and is the centre of a fertile agricultural region.

It is well built, many of the houses being of
stone; it has a large public square, a church,
court-house and town-hall. Pop. 16,820.

Tuileries, twe'le-riz, Fr. twel-re (named
from the "tile-works,* which originally occupied
the site), previous to 1871 the royal and imperial
palace at Paris, situated almost in the centre of
the city on the north bank of the Seine. It was
founded in 1564 by Catherine de Medici, wife of
Henry II. Later monarchs extended it and al-

tered the plans, until it became a large, complex
structure, but with little architectural interest.

It was stormed and sacked by the Paris mob
in each of the revolutions, but was restored, and
served as the residence of all the monarchs of the
iQtli century, including the two emperors. In
1871, however, it was set on fire by the Com-
munists, and almost totally destroyed. Only the
two eastern wings connected with the Louvre
remain. The rest of the site has been converted
into a public garden. See P.vris.

Tuke, tuk, Daniel Hack, English physi-
cian: b. York T9 April 1827; d. London 5 March
1895. He studied at Saint Bartholomew's Hospi-
tal College, London, and was graduated from the
University of Heidelberg in 1853. He afterward
made extensive tours on the Continent, visiting

the principal asylums for the insane, and re-

cording his observations, a practice he continued
throughout his life. Upon his return from his

first tour abroad he became visiting physician to

the York Retreat for the Insane but was com-
pelled to retire in 1839 because of failing health.

In 187s he removed to London and until his

death was engaged as consulting physician in

mental diseases. He was associate editor of
'The Journal of Mental Science' in 1S78-92,

collaborated with J. C. Bucknill in writing <A
Manual of Pyschological Medicine' (1857), and
also wrote: 'Illustrations of the Influence of the
IMind on the Body* (1S72) ; 'Insanity in Ancient
and Modern Life' (1878); <History of the In-

sane in the British Isles' (1882) ; 'Dictionary
of Psychological Medicine' (1892); etc.

Tuke, Henry Scott, English writer and
religionist: b. York 1756; d. there 1814. He was
a distinguished minister of the Society of Friends
and wrote several works which arc considered

standard authorities in that denomination.
Among them are: 'The Faith of the People
called Quakers in our Lord and Saviour Jesus
Christ, set forth in Various Extracts from their

Writings' (1801); 'The Principles of Religion
as Professed by the Society of Christians usually
called Quakers, Written for the Instruction of
their Youth and for the Information of
Strangers' (1805) ; and 'Biographical Notices of
Members of the Society of Friends' (1813).

Tuke, William English philanthropist: b.

York 24 March 1732; d. there 6 Dec. 1822. He
was devoted to mercantile pursuits, principally in

the tea and coffee trade. Belonging to the So-

ciety of Friends, his attention was called, through
the death of a fellow believer confined in the
York County Asylum, to the necessity of ameli-
orating the condition of the insane. With his
son Henry, Lindley Murray, and other Friends
he secured funds for the opening of the York
Retreat in 1796. In this institution began in Eng-
land tlie modern humane methods of treatment,
a reform that, unknown to Tuke, Pinel was
carrying out contemporaneously in Paris. In-
mates were no longer kept in chains; restraints

and irksome discipline were removed
;
quiet sur-

roundings with some industrial occupation were
provided. After his death important legislation

on the treatment of the insane was the direct
result of his reforms.

Tukuarika, too"kwa-re'ka. See Siiosiio-

NEi\N 1ndi.\.\'s.

Tula, too'lii, Mexico, a town in the state
of Hidalgo, situated on the railroad, 40 miles
west of Pachuca. It has a church and convent
built by the early Spanish settlers, and in the
neighborhood are extensive ruins supposed to be
remains of the old Toltec capital. Pop. 5,000.

Tula, Russia, (i) Capital of Tula, on the
Upa, 120 miles by rail south of ^Moscow. It is

an important manufacturing place, has churches,
museum, arsenal, and government offices, and an
ancient Kreml. Its industrial works include a
large gun factory, sugar refinery, dye-works,
factories for bicycles, small arms, tea-urns or
samoz'ars, harmoniums, bells and mathematical
instruments, besides manufactures of soap,
candles, sealing wax, etc. Pop. (1897) 111.048.

(2) Tula, is a government of central Russia,
whose area comprises 11.772 square miles. Its
surface is mostly flat, and almost everywhere
capable of cultivation. There are extensive for-
ests, and the principal streams are the Oka, Upa,
and Don. Canals connect the region with the
Baltic, Black and Caspian seas. Agriculture and
stock raising are important. Iron is e.xtensively
manufactured. Pop. (1897) 1,432,743.

Tulalip. See S.\lishan Indi.\ns.

Tulane, tu-lan', Paul, American philan-
thropist : b. Princeton, N. J., 6 May 1801 ; d,
there 27 May 18S7. He came of a distinguished
family of French jurists, the probate judgeship
of Tours having been in the Tulane family for
150 years. His father, Louis Tulane, came to
America about 1795 and settled on a farm near
Princeton, N. J., where his family lived for
many years. Paul's early education was limited
to a conunon school training, and he worked on
the farm and, later, assisted in keeping a small
grocery. About 1819 he went to New Orleans,
settled there, and with the aid of a French
cousin, then in America, opened a general mer-
chandise store in 1822. By 1828 he had amassed
a fortune of $170,000, a large amount at that
time. He continued in a prosperous mercantile
career until 1858, when he retired from active
business, purchased a residence in Princeton, and
divided liis time between it and New Orleans for
many_ years, continually increasing his property
both in tlie Crescent City and at the North until
his death. His interest in education appears to
have been first awakened during the trip with

'

his cousin in 1819 on observing several young
Creoles from New Orleans on their way to
Transylvania University, in Kentucky. He seems
then to have been struck with the fact of the



TULANE UNIVERSITY OF LOUISIANA— TULIP

lack of educational advantages for these young
people at their home. This interest bore fruit in

the fact that, entirely without solicitation, he

formed in 1882 a group of friends into a body
which incorporated itself as " The Board of

Administrators of the Tulane Education Fund."
To them he gave in trust a considerable property,

without specific instructions except that the

fund donated was "for the promotion and
encouragement of intellectual, moral, and in-

dustrial education among the white young people

in the city of New Orleans, State of Louisiana."

By contract with the State, securing thereby

exemption from taxation on its property, the

Board thus formed took over the University of

Louisiana, founded in 1832, the name of which

was then changed to Tulane University of

Louisiana (q.v.). His first gift for educational

purposes in New Orleans consisted of his New
Orleans real estate, valued at about $363,000.

By subsequent gifts his endowment was raised

to a total of $1,100,000.

Tulane University of Louisiana, located

in New Orleans. This institution, under its

present name, was created by Act No. 43 of the

legislature of 1884. Its oldest department is

the Medical College, which was organized as

a private enterprise in 1834, and which was the

first medical college in the Southwest.
_
To this

college the most distinguished physicians of

that day gave their services; such men as

Cenas, Harrison, Hunt, James Jones, Riddell,

and Warren Stone. As yet there was no aca-

demic or law department, but in 1845, the first

Democratic Constitutional convention that as-

sembled in the State provided for the establish-

ment of an institution to be known as the

University of Louisiana, which should embrace

as one of its departments the medical college

already in existence, together with a department

of law, a department of natural sciences and a

department of letters. The State refused to

bind itself to support the new university, but

in the years following, the legislature appro-

priated about $100,000 for the equipment of the

medical department and for a building to house

it. The plans of the convention for the other

departments were not realized until 1847. The
first meeting of the board of administrators

took place 27 April 1847. On 4 May of the

same year, the board decided that law lectures

should begin in November, with the following

professors: H. A. Bullard, Richard H. Wilde,

Theo. H. INIcCaleb, and Randell Hunt. On the

1st of June 1847, a committee was appointed

to report on the organization of a department

of letters and of natural sciences. The first

president of the university, elected 21 July 1847,

was Dr. Francis L. Hawks of North Carolina.

In the same year the medical college gave to

the law faculty its building (which stood on
the present site of the Crescent Theatre), and
removed to its new building ( nn the site of the

present Tulane Theatre). Tlie academic de-

partment existed only as a high school until

1851, when the college proper was opened with
12 Freshmen and 2 Sopliomorcs. The med-
ical college was tlie most successful department
down to 1861, when the Civil War closed the

university. At the close of the conflict the law
and medical colleges were reopened, but the

academic department had to await the close of

Reconstruction. In November 1878 the aca-

demic department was revived under Dean
Richard H. Jesse. Beginning in 1879, the State

made an appropriation of $10,000 a year for its

support, the first regular subsidy it had ever

received. Private munificence, however, was
now to take the place of State appropriations.

In 1882 Paul Tulane, a former merchant of

New Orleans, made a large donation for the

higher education of "the white young persons"

in the city of New Orleans. This donation was
augmented until it amounted to more than a

million dollars. The acceptance of this gift was
followed by the absorption of the old University

of Louisiana in the new Tulane University of

Louisiana, which was effected by Act 43 of

the General Assembly of 1S84, and which has

been ratified by the present Constitution (i8g8).

As a quasi State institution the university is

exempted from all taxation on its property,

and in recognition thereof it remits all claim to

the appropriation of $io,ooo,_ and gives a free

scholarship to every legislative and senatorial

district in the State. To the presidency of

Tulane University the board called a distin-

guished soldier and scholar, Win. Preston
Johnston, who labored until his death in 1898,

to enlarge the usefulness of the institution. He
was succeeded in 1900 by Dr. Edwin A. Alder-

man, who, in turn, was succeeded in 1905
by Dr. E. B. Craighead. In 1886 Mrs. Jose-

phine Louise Nevvcomb donated to the Tu-
lane educational fund the sum of $100,000,

«to be used in establishing the H. Sophie
Newcomb Memorial College, in the Tulane
University of Louisiana, for the higher edu-

cation of white girls and young women."
This endowment, to which Mrs. Newcomb
added largely during her life and in her will,

has enabled the board to offer to young women
the same advantages formerly given only to

men. In 1891 Mrs. Ida G. Richardson presented

the medical college with a splendid modern
building, equipped with every needed appliance

for instruction in medicine and pharmacy. In
1900 Mrs. Caroline Tilton gave to the uni-

versity the present beautiful library building.

In the year 1894 the academic department, by a
wise provision of the board of administrators,

was moved from its old contracted quarters (on
Dryades Street, near Canal), to a splendid site

on St. Oiarles Avenue, opposite to Audubon
Park. From its new environment it has drunk
in new life. John R. Ficklen,

Professor of History, Tulane University.

Tule, too'le, the Spanish-American name
of a variety of the bulrushes, Scirl^us lacuslris

and S. tatora, so common in the overflowed lands

of the southwestern United States that those dis-

tricts are called tule lands. 5". lacustris is a tall,

large, smooth-.stemmed rush with an umbel of

flower spikelets, and with the leaves reduced to

mere sheaths. It has a thick fleshy perennial

rootstock, eaten by the aborigines, and which
wlien sun-dried and powdered is said to keep

well, and to be of good taste. Tule seeds, also,

are eaten ; and the stems are woven into mats
and baskets, and, like reeds, are used in great

bunches to form the curious craft called balsas.

Tulip, a genus of bulbous herbs of the

order Liliacea. The species of which about 80

have been described and 40 introduced into culti-

vation, are natives of temperate Asia, and some
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have become naturalized in the Mediterranean
region of Europe. Tliey are characterized by

tunicated bulbs, linear or broad radical leaves

from the bases of which rises the scape three

inches to two feet or more tall, and bearing at

its summit usually a solitary bell-shaped flower,

sometimes two, three or even four. These
flowers are large, brilliant and showy, single or
double, generally erect but sometimes nodding.
Their colors are red, yellow, white and varie-

gated in a great variety of tints and markings.

For more than three centuries the tulip has

been popular in European gardens and prior to

this period it was cultivated by the Turks for

many centuries. In 1753 Linna;us grouped the

garden tulips under the botanical name Tutifa
gcsneriana, which has since been erroneously

cited as that of the original species. Another
form (7". suovcolciis) was named in 1797. It

was well known in southern Europe prior to this

date, but seems to have been an escape and was
formerly distinguished from other tulips then

cultivated by its earlier bloom, larger size, pubes-

cent scape and fragrant flowers. Hence the con-

clusion that the earlier garden varieties are

probably derived from the latter species, and the

later ones probably from the former.

Interest in the tulip commenced in Vienna
in 1554, when Busbequius, an ambassador to

Turkey, procured seeds from a garden near Con-
stantinople. From that time forward the pop-
ularity of the plant increased rapidly. In 1591,

specimens of Clusius' varieties greatly stimu-

lated interest in the plant in Holland, where the

production of new varieties increased rapidly un-
til it became a craze in 1634. From that date

until 1637 the wildest speculation prevailed.
_
Not

only were enormous prices paid for individual

bulbs, 13,000 florins (about $5,200) for a bulb of

the variety Semper Augustus, but ownership
was divided into shares, and many of the

schemes known to the stock and bond market
were in vogue, often without the existence of any
bulbs at all. The government had at last to in-

terfere but this was not until many families had
been impoverished or even ruined financially.

Since that time the popularity of the plant de-

clined, but later reached the normal basis upon
which it now rests, with its headquarters in Hol-
land and Belgium. During the closing decade
of the 19th century experimenters in the State

of Washington have produced superior tulip

and other bulbs, and will probably supply the

American market.

The garden tulips are divided into four prin-

cipal groups: selfs, in which the flowers are of

only one color; roses, in which the petals show
varying shades of red, scarlet, and pink ; bizarres,

in which the petals have yellow bases or centres

and are bordered more or less widely with

orange, red, etc. ; and byhlocmens, dark-colored

flowers—-purple, maroon, brown, black, etc. In

these various classes about 2,000 varieties are

listed by the European bulb growers, and they

are further divided into singles and doubles,

and except the selfs are segregated into feathered

and flamed, according as the colors are inter-

minclcd in narrow or broad stripes.

One of the most remarkable phenomena about
tulips grown from seed is that after the plants

have commenced to produce blossoms for one or
several years they "break" ; that is, the colors

and markings of the flowers change radically. A
single-flowered self may become a double-flow-

ered bizarre or rose, perhaps even showing no
traces of the original tint. Owing to the length

of time required to produce flowering bulbs from
seed— three to seven years— this method of

propagation is rarely practised except by origi-

nators of new varieties and by growers who sup-

ply small bulbs to fanciers and others. Named
varieties are all propagated asexually, generally

by oflfset bulbs which are usually produced

freely. These do not "break" unless the progeny

is obtained prior to the "breaking" of the par-

ent bulb.

Tulips will grow in almost any garden soil,

but will thrive best in well drained friable loam
of moderate texture and richness. The bulbs

should be planted in mid-autumn four inches be-

low the surface. During the winter, in the

North they may be mulched with litter, evergreen
boughs, etc., to keep the frost in the soil and pre-

vent alternate freezing and thawing. In spring

when the weather has become somewhat settled

the mulch should be removed and the surface

smoothed with a rake. After blossoming the

leaves should be allowed to turn yellow before

the plants are dug, if they are to be dug, in order
to allow them to elaborate food for the next sea-

son's bloom. If desired they may be left in the

ground for two or three years. When taken up
they should be cleaned, the offsets removed,
dried in the shade, and stored in a cool dry place

until planting time. For house and greenhouse
use the bulbs may be planted in flats or pots as

soon as received from the seedsmen, kept in a

dark place until the roots are well produced and
the tops commence to show ; then they may be

taken to a temperate room and gradually inured

to both light and heat. After they have pro-

duced their blossoms they arc usually thrown
away because a fresh supply can be obtainedso
cheaply that the care usually required to "bring

them around" again is considered wasted. How-
ever, they are sometimes planted in odd corners

of gardens where some specimens will usually

recover from the effects of the forcing.

Consult: Bailey, <Cyclopedia of American
Horticulture.' (New York 1900-2) ; Solms-
Laubach, <Weizen und Tulpe und deren Ge-
schichte' (Leipsic 1899).

Tulip-tree, one of the handsomest and
largest deciduous trees {Liriodendron tulipifera)

in America, attaining its greatest dimensions in

the Middle Slates, in deep moist, loamy soils.

It is remarkable for its absolutely straight, mas-
sive trunk, sometimes tapering from a base, 20
to 25 feet in girth, to a height of 150 feet. The
bark is regularly ridged, but is of fine texture

and ashen-hued. That of saplings is very
smooth, grayish-green, and mottled with gray.

A tree grown in the open is of a symmetrical,

pyramidal or spindle-like outline, with many
diverging and upward sweeping branches. The
foliage is very glossy, and bright green, the

leaves peculiar in form, being nearly square, and
three-Iobed, the lateral ones rotuuicd at the base,

and the central one having a broadly-triangular

notch taken out of its apex. They turn to a clear

yellow line in autumn, and the leaves, trembling

on long petioles, have caused this tree to be con-

founded wMth the poplars, in popular nomencla-

ture. When very young, the blade is bent down
against its stem, and is covered by two mem-
branous boat-shaped stipules, which unite about

the bud and do not separate and fill away until

the tender leaf is able to endure the weather.
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The tulip-tree is one of the magnolia family,

and in June is covered with handsome flowers,

which have suggested the generic name, meaning
"lily-tree" ; but the vernacular term seems more
apt, since the six petals have the flaring, cup
shape of the tulip. They are solitary, terminat-

ing the branchlets, and are yellowish-green out-

side, lined with orange, with a suggestion of a
green star at the base. A ring of stamens stands

inside, surrounding the column of carpels. The
fruits persist long after the leaves have fallen,

are like long samaras, hung by slender stalks, on
the cone-shaped receptacle, and overlap it like

inverted shingles. During the winter they are

torn away and drift hither and thither.

The heartwood is classed among light woods,
is easily worked, has a compact fine grain, and
takes a high polish ; when perfectly seasoned, it

is durable and resists insects' attacks, but is likely

to warp and shrink if not well dried. The color

may be either white or yellow, and the wood is

known as white or yellow poplar, the latter va-

riety being the better. At one time used greatly

for house-building, furniture, wooden utensils

and many other purposes, on account of its light-

ness and strength, it is also valuable for car-

riage panels. Indians were said to have wrought
it into long canoes, so regular and light were the

trunks. An infusion of the bark when added
to an equal quality of dogwood, is reckoned as a
remedy for intermittent fevers, when alone as a
substitute for cinchona and as a gentle cathartic.

Many fossil species have been found, represent-

atives of the Liriodendron type, of which it

alone survives.

Tull, Jethro, English agriculturist: b.

Basildon, Berkshire, 1674; d. near Hungerford,
Berkshire, 21 Feb. 1741. He was educated at

Oxford, and was called to the bar in 1699. He
appears to have had political ambitions, but ill

health compelled their abandonment and after

an extended tour of Europe he settled on his es-

tate and devoted himself to agriculture. In
1809 he removed to his farm near Hungerford
which he christened "Prosperous Farm" and
continued his experiments. He introduced the

system of planting in rows and pulverizing the

soil between them, but made the serious mistake

of considering the finely pulverized earth and
moisture sufficient for the growth of the plants

and dispensed with fertilizing the soil, a system
which involved him in serious losses. He in-

vented the drill-plow and published 'New
Horse-Hoeing Husbandry' (i73,?), a work
which was long an authority in England.

Tullahoma, tul-a-ho'ma, or Middle Ten-
nessee, Campaign. When Gen. Bragg after

the battle of Stone River or IVIurfreesboro

(q.v.) fell back from Murfrecsboro he de-

signed to hold the line of Elk River, but was
directed to hold that of Duck River, north of
which he disposed his forces ; his infantry front

extending from Wartrace on the right to Shclby-
ville on the left, with cavalry on the right at

McMinnville and on the left at Columbia and
Spring Hill. Polk's corps, on the left, held
Shelbyville, which was well fortified, and a
strong detachment was thrown forward about 10
miles to Guy's Gap. The greater part of
Hardee's corps held Hoover's, Liberty and Bell

Buckle Gaps, and part of it was at Tullahoma,
^6 miles south of Murfreesboro, which was
fortified and held as a depot of supplies. Bragg's

position was covered by a range of high, rough,

rocky hills, the principal routes passing south-

ward from Murfreesboro toward Tullahoma and
the line of his communication with Chattanooga,
being the Manchester road through Hoover's
Gap, the Wartrace road through Liberty and
Bell Buckle Gaps, and the Shelbyville road
through Guy's Gap, all of which were strongly
held. His cavalry, under Gens. Wheeler and
Forrest, was very active, attacking posts and de-

tachments in Rosecrans' rear and on his flanks,

breaking railroads and capturing wagon trains

and in every manner harassing him, and to pre-

vent which Rosecrans was but feebly prepared,

having a much inferior cavalry force in point of

numbers.
Early in January 1863, the troops of the

Army of the Cumberland, under Gen. Rosecrans,
were organized into three army corps, desig-

nated the Fourteenth, Twentieth, and Twenty-
first, commanded respectively bv Gens. Geo. H.
Thomas, A. McD. McCook, and T. L. Critten-

den. There was a reserve corps, under Gen.
Gordon Granger, and a cavalry corps, com-
manded by Gen. D. S. Stanley. There were in

the early months of 1863 many reconnoissances,

which brought on several severe engagements,
and the cavalry was kept busy by Wheeler and
Forrest. Rosecrans was pushing his prepara-

tions for an active campaign and keeping up a
fruitless appeal to the authorities at Washing-
ton for an increase of his cavalry force. By the

middle of June he had decided upon a campaign
to drive Bragg from middle Tennessee and fully

informed that he was strongly intrenched at

Shelbyville and Tullahoma determined to render

these intrenchments useless by turning Bragg's
right and moving on the bridge across Elk River

in his rear, thus compelling his retreat or to give

battle on open ground. He says : "To accom-
plish this it was necessary to make Bragg believe

we could advance on him by the Shelbyville

route, and to keep up the impression, if possible,

until we had reached Manchester with the main
body of the army. . . . The plan was, there-

fore, to move Gen. Granger's command to

Triune, and thus create the impression of our
intention to advance on them by the Shelbyville

and Triune pikes, while cavalry movements and
an infantry advance toward Woodbury would
seem to be feints designed by us to deceive

Bragg and conceal our supposed real designs on
their left, where the topography and the roads

presented comparatively slight obstacles and af-

forded great facilities for moving in force.*

Rosecrans had about 50,000 infantry, 6,800 cav-

alry and 3.000 artillery; Bragg 30,000 infantry,

14.000 cavalry, and 2,250 artillery. The cam-
paign was opened by Rosecrans on 23 June,

when Mitchell's cavalry division moved from
Triune, and drove Wheeler's cavalry back upon
the infantry with sharp skirmishing at Eagle-

ville, Rover, and LTnionville. At the same time

Gen. Granger, with part of his own corps and
Brannan's division of Thomas', moved from
Triune to Salem, and the rest of the army was
ordered to be in readiness to march next morn-
ing with a good supply of rations. On the next
morning McCook started from Murfreesboro, on
the Shelbyville road, and then moved to the left

for Liberty Gap, which was seized before night

by R. W. Johnson's division, after a sharp skir-

mish with a part of Cleburne's division.
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Thomas advanced on the Manchester pike

;

Wilder's brigade of mounted infantry in ad-
vance drove some Confederate cavalry through
Hoover's Gap to its southern extremity when it

was fiercely attacked by infantry and held on
until Thomas came up with infantry, when the

Confederates withdrew, leaving Thomas in full

possession of the gap. Two divisions of Critten-

den's corps moved to Bradyville, near Wood-
bury. On the other flank Granger and Brannan
advanced from Salem to Christiana, and Stanley,

with a division of cavalry, moved through Salem
and joined Mitchell at the intersection of the

Salem and Christiana roads. During the day
Mitchell had had a sharp encounter with Wheel-
er's cavalry at Middleton. Stanley, having driven
Wheeler's cavalry back to Guy's Gap, on the
25th, joined Granger at Christiana. On the left

Crittenden advanced to Holly Springs ; Brannan
joined Thomas at Hoover's Gap. and Rousseau's
division closed up on Reynolds', which was
skirmishing in advance of the Gap. During the
afternoon three brigades of Stewart's Confeder-
ate division, attacked two brigades of Johnson's
and one of Davis' at Liberty Gap, to regain it,

under the impression that Rosecrans was in-

tending to march his main body through it. The
attack was repulsed with a Union loss of 231
killed and wounded ; and a Confederate loss of
over 400. On the 26th Thomas pushed the Con-
federates back to within five miles of Manches-
ter ; Crittenden followed Thomas ; McCook re-

mained at Liberty Gap, and Granger at

Christiana. Thomas had gained so much ground
toward Manchester that it was now practicable

to concentrate the whole army there and force

Bragg to abandon his position or give battle

outside his works, and the concestration began
on the 27th. Early in the morning Thomas
seized Manchester, capturing a few prisoners,

and at midnight had concentrated his entire

corps at that place, 12 miles from Tullahoma.
McCook withdrew from Liberty Gap, and
marching through Hoover's Gap followed
Thomas. The steady advance of Rosecrans'
columns on Bragg's right convinced the latter

that it was impossible to hold the long line to
Shelbyville, so, early on the morning of the 27th,

Polk was withdrawn from that place to Tulla-
homa, Wheeler, with the cavalry, being left to

cover his rear. Stanley's cavalry and Granger's
corps advanced from Christiana, drove Wheeler
from Guy's Gap and pursued him inside the
intrenchments four miles north of Shelbyville,

where Wheeler made a stand with Martin's di-

vision to cover Polk's wagon tram then on the
road from Shelbyville to Tullahoma. Wheeler
was driven from the intrenchments by Minty's
cavalry brigade and pursued into Shelbyville.

He crossed Duck River and was about to burn
the bridge when he was informed that Forrest,
who had been ordered from Franklin to Tulla-
homa, was approaching with two brigades to
join him, upon which he hurriedly recrossed to
tnc north side of the river, with Martin, 500 men
and two guns, and had scarcely crossed when
the Union cavalry came charging right down the
main street and toward the guns. These had
been loaded with canister and were discharged
when the Union cavalry were only a few paces
from their muzzles. But the charging cavalry
rode over Wheeler and his 500 men. took the
guns and covered the entrance to the bridge.

Wheeler ordered a charge, cut through a part of
the thin Union line, dashed down the steep
river bank and swam the stream. Wheeler,
Martin, and some of the men escaped, about 50
were killed or drowned, many were made pris-

oners. Forrest had turned back when near
Shelbyville and making a detour of eight miles
crossed the river and marched to Tullahoma. It

was dark when the action closed and the Union
troops bivouacked at Shelbyville. As Bragg had
now been forced from his first line on the right

and from Shelbyville on the left, Rosecrans
directed his attention to force him from Tulla-
homa back beyond the Tennessee. Thomas be-

gan the movement. Early on the morning
of the 28th Col. Wilder, with his brigade of
mounted infantry, started from Manchester to

burn Elk River bridge and break the railroad
south of Decherd, in the rear of Tullahoma. and
to support the movement Col. J. Beatty's brigade
marched to Hillsboro. The Elk River bridge
was found too strongly guarded to warrant an
attack and Wilder marched for Decherd, which
was reached at 8 p.m. Wilder burned the depot
and water-tank and had destroyed about 300
yards of the railroad, when he withdrew upon
the approach of Confederate infantry. Next day
he broke up the Tracy City railroad, and then
dividing his force advanced toward Anderson
and Tantallon, on the railroad to Chattanooga.
Both places were held in such force that he made
no attack and uniting his command at Univer-
sity he returned to Manchester on the 30tli.

When Wilder moved out on the 28th Thomas
threw two divisions in the direction of Tulla-
homa and next day there was a general move-
ment on the place and on the night of the 30th
the advance was within two miles of it : the three
corps of Thomas, McCook, and Crittenden
closed up, and Stanley's cavalry had come over
from Shelbyville and bivouacked at Manchester.
The concentration was effected with great diffi-

culty. When the campaign opened the weather
was fair and the roads good, but on the second
day a heavy rain set in which continued during
the entire movement and the roads became al-

most impassable for artillery and the trains,

making the operations exceedingly slow. On the
29th Bragg was reinforced by Gen. Buckner,
with 4,000 men, from Knoxvillc, and he proposed
to give Rosecrans battle at Tullahoma, but when
his communications with Chattanooga were so
seriously threatened, he concluded to withdraw,
and on the night of 30 June abandoned Tulla-
homa and fell back beyond Elk River. Thomas
advanced on the morning of I July and occupied
Tullahoma, and Rosecrans ordered an immediate
pursuit, but Bragg held the crossings of Elk
River, the pursuit was abandoned, and Bragg
continued his retreat over the Cumberland
Mountains and across the Tennessee River to
Chattanooga, leaving middle Tennessee again in

Union possession. The nine days' campaign was
one of the most brilliant of the war. Rosecrans
loss was 84 killed, 473 wounded, and 13 missing.
Bragg's loss in killed and wounded is not
known. Rosecrans reports that he left in his
hands 1,634 prisoners and II guns. Consult:
'Official Records,) Vol. XXITI.: Van Home,
'History of the Army of the Cumberland,' Vol.
I.; The Centurv Companv's 'Battles and Lead-
ers of the Civil" War,> Vol. ITL

E. A. C.^RMAN.
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Tulloch, tul'ok, John, Scottish educator
and ecclesiastical writer : b. near Tibbermuir,
Perthshire, I June 1823; d. Torquay, England,
13 Feb. 1886. After study at Saint Andrews
he became assistant minister at Dundee (1844),
and principal and professor of theology at Saint
Mary's College, Saint Andrews, in 1854. He
edited *Fraser> in 1S79, and was dean of the

Chapel Royal, London, in 1882. A broad theo-

logian, and the founder of the Scottish Liberal

Church party, he nevertheless championed
orthodoxy, and opposed disestablishment In
1872 he lectured in the United States. He pub-
lished: 'Leaders of the Reformation^ (1859);
'English Puritanism and its Leaders' (1861) ;

'Beginning Life' (1862); 'The Christ of the

Gospels and the Christ of Modern Criticism'

;

'Lectures on Renan's Life of Jesus' (1864) ;

'Theology and Greek Philosophy in England in

tlie 17th Century' (1S72) ; 'Pascal' (1878);
'^Movements in Religious Thought in Britain

during the 19th Century' (1885) ; and several

volumes of sermons. He gained the second
Burnett prize of £600 for an essay 'On the Being
and Attributes of God,' which was published

under the title 'Theism: The Witness of Reason
and Nature to an All-Wise and Beneficent

Creator' (1855).

Tullus Hostilius, tul'iis hos-til'i-us, king of

Rome in succession to Numa Pompilius

(672 B.C.). He was a warlike monarch, in whose
reign took place the combat of the Horatii and
Curiatii. (See Horatu.) He subdued and ut-

terly destroyed Alba by treachery. He likewise

conquered the Fidenates and Sabines. His death,

after a reign of 33 years, is ascribed by some to

lightning, by others to assassination by Ancus
Martins, his successor.

Tumlsrel. See Cucking-stoou

Tumeric Paper. See Test-papers.

Tumor (Lat. tumor, from tiimco, to swell).

Terms frequently used in the same sense are

new growth, neoplasm, malignant disease. A neo-

plasm or tumor in the narrower sense is a new
formation of tissue, apparently arising and de-

veloping independently, atypical in structure, in-

serted uselessly into the body, possessing no
function of ser\ice to the organism and showing
no tj-pical termination to its growth. (Ziegler.)

The frequency with which tumors occur, the

resistlessness with which many of them carry

their victims on to a painful death, and our
ignorance in regard to their true nature, com-
bine to render their study one of the most
interesting and important departments of pa-

thology. In spite of the enormous amount of

research which has been devoted to this field

we must admit that though the histogenesis

or structure of tumors is now fairly well under-

stood, their pathogenesis or underlying prin-

ciple of causation is still shrouded in mystery.

We have learned that the ultimate cells and
tissues which make up the substance of these

new growths are the same in type as those nor-

mally occurring in the body, and that each struc-

tural element of the tumor is derived from a

pre-existing element of similar^ nature, but what
was the force or stimulus which enabled these

cells to break the laws of inter-relationship which
ensure the normal development and function

of each part of the body is still unknown. See
Cell; Dfa'elopment; Heredity; Histology.

It is this tendency to assume an independence

of existence and to flourish in opposition to the

physiological restraints to which normal cells

are subject in their growth and function, that

characterizes tumors and forms the chief point

of difference between them and certain inflam-

matory and other tissue proliferations. In short.

a tumor is an overgrowth of tissues beginning
locally, but frequently, by various methods of

extension, invading near or remote regions,
which is never of use to the body and fre-

quently is directly hostile to it. The lower ani-

mals, particularly mammals, are subject to the

same aberrancies of cell growth, and tumors
comparable to those occurring in man are ob-
served in all the vertebrates. Plants also ex-
hibit analogous formations. See Veterinary
jNIedicine.

GENERAL characters OF TUMORS.

As has been indicated, the integral structural
units of tumors may always be traced back to
normal types, and each class of new growths
takes origin from corresponding normal tissues.

Thus epithelial tumors spring from epithelial
tissues, connective tumors from connective tis-

sues, etc. Viewed as a whole a tumor is a
true parasite, since it leads an independent
existence, deriving nourishment from its host
without in any way contributing to the latter's

welfare. The processes of growth, nutrition,
and cellular reproduction go on in tumors much
as in normal tissues and they are provided with
a connective tissue framework, blood and lym-
phatic vessels and nerves to provide for their

vital needs. Interference with nutrition, or
other causes lead to degenerative changes and
necrosis, and inflammation, cicatrization, ulcer-
ation, etc., take place in their customary manner.
A tumor may continue to increase indefinitely

in size, or it may in some instances become
quiescent in growth and remain without change
for longer or shorter periods of time. The
growth of the tumor goes on independently of
the rest of the body and often is at its ex-
pense; thus a lipoma or fatty, tumor may con-
tinue to extend in size even after the body's
reserve of fat has become exhausted. Growth
is effected by three different means: (i) By
central or expansile growth due to increase of
elements within the tumor, so that the sur-
rounding tissues are pushed aside. This has
been likened to the increase in size produced by
inflating a rubber balloon. (2) By infiltration,

that is, the outlying portions of the tumor
push their way into the surrounding tissues as

do the roots of a growing plant. (3) By me-
tastasis. The importance of this method of
growth lies in the fact that it represents the
means of dissemination by which remote parts

of the body m.ay be invaded. The blood or
lymph vessels are broken into and bits of tumor
tissue travel to a greater or less distance till

they lodge in some tissue or organ and form
initial foci of secondarj- or daughter tumors.
In carcinoma the adjoining lymphatic glands
through their close connection with the lymph
current are usually the first structures to be sec-

ondarily invaded. From a clinical standpoint it

is usual to divide tumors into two great classes

:

(i) Malignant; (2) non-malignant. There
is also a small group of neoplasms w-hich stand
between these two and are sometimes malignant
and sometimes behave like benign growths. The
malignant tumors (or what in popular parlance
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are called "cancers") embrace the carcinomata
and sarcomata and possess certain invariable

characteristics: (i) Their growth is by intiltra-

tioii and destruction of the surrounding tissues

;

(2) they form secondary growths by met-
astasis; (3) they are dilTicult to extirpate sur-

gically and tend to recur locally; (4) they induce
a general disturbance of hcaltli known as ca-

chexia. By this is meant a condition of defective

nutrition due wdiolly or in part to the demands
on the body made by the growth of the tiuiior,

to its interference with digestion or food ab-

sorption if situated in certain parts, as the
oesophagus or stoinach, to the loss of albuminous
material through the constant discharge from ul-

cerating areas, to the absorption of deleterious

substances arising from putrefactive changes in

the tumor, to hemorrhage, to the pain and re-

sulting loss of sleep, anxiety, etc. It is possible

that the tumor itself produces a poison which
contributes in producing cachexia, but portions
of human carcinomata introduced into the tis-

sues of experiment animals if free froin bac-
terial contamination do not appear to exert
any toxic effects.

The benign tumors, on the other hand, are
distinguished by usually being encapsulated so
that they can be easily extirpated, and through
the absence of any tendency to form metastases.

They are dangerous to life only through com-
pression of important organs, but it must be
remembered that their position may in this way
give rise to most serious conditions. Many va-
rieties are also extremely liable to become the

seat of malignant degeneration.

THEORIES OF CAUSATION, AND THE OCCURRENCE OF
TUMORS.

Comparatively little is yet known in re-

gard to the actual causes of tumor formation.
Many highly ingenious theories have been elab-

orated, but plausible as they may seem they are
mere speculations and none of them can be
said to be satisfactory from every point of view.
Cohnheim in 1882 promulgated a doctrine which
has many adherents and affords a rational ex-
planation at least for congenital tumors and
for many benign new growths. Briefly stated,

his view is that during the development of the
embryo (see Embryology) small clusters of cells

become displaced from their normal surround-
ings and forin little islets of tissue different

in nature from their environment. These cells

remain alive, but lie dormant until some stimu-
lus stirs them into activity and they then form
the nucleus for tumor formation. Having once
started to proliferate they exhibit the intense
vital energy of embryonal tissue and develop
untrammeled by the restraints imposed upon nor-
mal cell growth. This theory has much in its

favor, such as the tendency of many tumors to

develop in regions which correspond to embry-
onal foldings, and to assume embryonal types
of structure, but it is impossible to demon-
strate any such displaced aggregations of cells,

and clinical observations in many cases are
strongly against it. A somewhat broader and
more general view is taken by Ribbcrt, who be-
lieves that through some means, perhaps as the
result of injuries or inflammation, numbers of
healthy cells become cut off by bands of con-
nective tissue and are thus isolated from the
physiological restraints which ordinarily keep
the cellular capacities within normal bounds. As
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a result of this liberty, excessive growth and
perverted activity, in other words, tumor forma-
tion, occur. Hanscmann denies that mere segre-

gation of cell groups can have this result and
accounts for the great intensification of vitality

necessary by assuming a change in the individual

cells, termed anaplasia, consisting in a loss of
differentiation and increased capacity for inde-

pendent existence. According to this writer two
factors, anaplasia and a proliferative stimulus,

are necessary for tumor formation. It will be
seen that these theories leave much to be desired,

but it is probable that the truth lies in this

direction of cytological research and that as we
gain a deeper insight into the physiology of

the normal cell our understanding of these com-
plex perversions of growth will be correspond-
ingly increased.

Much has been written of late on the para-

sitic origin of tumors, particularly of carcinoma,
and bacteria, yeasts and protozoa have all been
described and figured in great detail as causative

agents. None of these so-called cancer para-

sites has, however, been able to withstand the

crucial tests of cultivation and of reproducing
the tumors on inoculation into animals, and it has
also been impossible so far to infect animals of

one species with tumor tissue derived from
another. Belief in the infectious nature of car-

cinoma is shared by very few obseri'ers at

present, and it is probable that the instances in

which carcinoma has occurred in people inti-

mately associated, as husband and wife, are
either due to coincidence or to direct transplan-

tation of cancer cells. So-called "cancer
houses" and cancer districts are described, but
such observations are too fragmentary and unre-
liabe to be taken as the basis for generalizations.

Climatic, racial, and geographical features

have been drawn into the discussion by some
authors, as well as matters of diet ; for example,
habitual over-indulgence in meat. In connection
with this latter point it is an interesting fact that

carcinomata are said to be much less frequent

in herbivorous than in carnivorous animals. On
the other hand carcinoma is not uncommon
among religious sects in the East that are strict

vegetarians.

Injuries, both acute, such as blows and falls,

and in the form of long-standing irritation, un-
doubtedly have some coimcction with tumor
formation. Acute trauma is most often asso-

ciated with tumors of the connective tissue

group, and chronic trauma with carcinomata.
Typical examples are found in the cases in which
sarcomi follows bone injuries, and carcinoma
of the lower lip is apparently produced by the

constant irritation of pipe smoking or of a
roughened tooth. Certain occupations which in-

volve chronic irritation of the skin through chem-
icals, such as tar or paraffin products, also seem
to

^
predi-spose toward tumor formation. Too

much importance must not be attached to this

factor, however, for it has never been possible

to produce tumors in animals experimentally in

this way. and in the cases in which new growths
have followed trauma there was probably some
already existing predisposition.

Age.— The liability to different sorts of tu-

mors varies very considerably with different

periods of life. In childhood and in early adult

life carcinomata are rarely seen and of the

malignant tumors sarcoma predominates, while

the reverse is the case after the age of 30. To
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this rule there are many exceptions, however.
When young people do acquire carcinoma the

,
disease is always of extremely virulent type,

whereas in the very aged its development is

slower and in particular the formation of met-
astases is much less extensive.

Sex.— Carcinoma is much more frequent in

women than in men and the organs of predilec-

tion also differ in the sexes. In men the tongue,

lips, and stomach are oftenest attacked, while
in women the disease is most commonly seen
in the breast or uterus.

Heredity.— The tendency of modern pathol-

ogists is to ascribe less and less importance
to heredity as a cause of tumor formation.

Statistics are particularly misleading in this re-

gard and while it is undoubtedly true that in

a considerable proportion of cancer cases more
or less remote members of the same family have
been similarly affected, a like inquiry into the

antecedents of healthy persons would show ap-

proximately similar results. A celebrated case

is that of Napoleon I.— who, as well as his

father and two sisters, died of carcinoma of the

stomach. Carcinoma is a common disease and
therefore appears frequently in the same family

;

sarcoma is rare and so has less appearance of
hereditary transmission.

Increase of Malignant Disease.—The statistics

of recent years show that throughout the world,
but particularly in England, there seems to be
a marked increase in the occurrence of car-

cinoma. Roswell Park says that if the ratio

of increase in the number of cancer deaths in

New York State continues unchanged for the

next ten years the mortality from this cause will

be greater than that of pulmonary tuberculosis,

smallpox, and typhoid fever combined. These
figures cannot be accepted without some reser-

vation, however, for undoubtedly the diagnosis

is now made in cases that were formerly un-
classified, autopsies are more frequent and the

causes of death are more definitely indicated

in death certificates. Also through municipal
sanitation, improved methods of medical treat-

ment, more widespread dissemination of the
laws of hygiene, etc., a greater number of people

now live to reach the age when carcinoma is

frequent. The increase seems to affect prin-

cipally those of the upper ranks, in contradis-

tinction to tuberculosis which spreads most ac-

tively among the proletariat.

In conclusion, it may be said that probably
no one cause underlies the formation of all types

of tumors, but that possiljly widely differing

factors may be concerned in the production of

the different varieties.

CLASSIFICATION OF TUMORS.

Until our knowledge of the causes of tumors
becomes more exact, a satisfactory classification

is impossible. The so-called histngcnctic classi-

fication based on embrj'ological data is open to

many objections, as well as various other sys-

tems proposed. The following table is taken

from Dclafield and Prudden's 'Handbook of

Pathological Anatomy and Histology.*

Connective-Tissue Type.

Normal Tiisue. Tumors.

Fibrillar connective tissue. Fibroma.
Mucous tissue. _

_
Myxoma.

Embryonal connective tissue. Sarcoma.
Endothelial cells. Endothelioma.

Fat tissue.

Cartilage.
Bone.
Neuroglia.

Lipoma.
Chondroma.
Osteoma.
Glioma.

Muscle-Tissue Type— Myomata.

Normal Tissue. Tumors.

Smooth muscle tissue.

Striated muscle tissue.

Leiomyoma.
Rhabdomyoma.

Nerve-Tissue Type— Neuromata.

Vascular-Tissue Type— Angiomata.

Nortnul Tissue. Tumors.

Blood-vessels.
Lymph-vessels.

Angioma.
Lymphangioma.

Epithelial-Tissue Type.

Tumors.

Adenoma.
Carcinoma,

Normal Tissue.

Glands.
Various forms of epithelial

cells, and associated tissues.

To these may be added the following two
groups

:

Teratomata and Cystomata.

It will be observed that the designation for

each form is derived by adding the sutfix -onia

to the technical name of the corresponding tissue

type, and for mixed tumors compound names are

formed, as adeno-carcinoma, myxo-sarcoma, etc.

DIFFERENT VARIETIES OF TUMORS.

Malignant Tumors.

Sarcoma.— Sarcomata are tumors of the con-

nective tissue group, composed of cells, embry-
onal in type, which are disproportionately nu-
merous in comparison to the basement substance,

so that the tumor as a whole is usually soft and
pulpy in contradistinction to the stony hardness

of carcinomata. They are characterized by ex-

treme vascularity, the new formed vessels often

being mere channels between the tumor cells,

and the tendency to form metastases by means
of the blood current rather than the lymphatics.

Their cells may be of many varieties and the

following chief types are recognized: (i)

Large and small spindle celled; (2) large and
small round celled; (.1) giant celled; (4) me-
lano sarcomata, which contain pigment, fre-

quently arise from pigmented moles and are

extremely malignant. Mixed tumors such as

osteo-sarcomata, angio-sarcomata, etc., frequent-

ly occur. Sarcomata niay arise from bone, the

brain and spinal cord, the breast, the kidney,

uterus, and lymph glands. They grow rapidly,

owing to their vascular structure, are prone to

necrotic changes, and if situated on the surface

of the body break down and ulcerate. Sar-

coma is not common, is a disease of early life,

rarely appearing after the age of 40, and fre-

quently is a sequel of injury or inflammation.

In many respects sarcoma behaves like a growth
due to some parasitic infection.

Carcinoma.— Carcinomata, or cancers in the

true sense, are tumors composed of a more
or less dense connective tissue framework, hold-

ing in its meshes epithelial cells. These exhibit

much diversity of type and arrangement, so that

several classes are recognized. (i) Epitheli-

oma. This is the fonn which commonly occurs

on the skin, at the muco-cutancous j mictions,

such as the lips, about the nose and eye, and on
the mucous membranes covered with squamous
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epithelium, as the month, oesophagus, and cer-

vix of the uterus. On the face a slowly growing
form known as Jacob's or rodent ulcer, is some-
times seen which may last for years and is

rarely fatal. On the skin or lip epithelioma be-

gins as a warty protuberance which soon ulcer-

ates and gradually extends in size until a sore

with hard irregular base and edges, and foul

bloody discharge, is formed. (2) Cylindrical

celled carcinomata. These occur in the stomach,
intestines, and uterus. (3) Carcinoma simplex.

This displays great irregularity in the shape

of its cells and is the commonest form attack-

ing the internal organs. If the connective tis-

sue is in excess, the dense, hard scin-hus car-

cinoma results ; whereas if the cellular elements
preponderate, the tumor is termed a medullary
cancer or carcinoma molle.

About 80 per cent of the tumors of the

female breast are carcinomata. The disease is

rare before the age of 35, is most common be-

tween 45 and 55, and in women who have borne
children. The negro race is much less suscep-

tible. It begins as a hard nodular mass not

painful to pressure, which soon becomes firmly

fixed to the tissues and causes retraction of the

nipple. The axillary lymph-glands are invaded
early and can usually be felt as small hard no-
dules. In neglected cases the skin over the

tumor ulcerates and there is a foul discharge.

The arm becomes swollen and useless, and
pain of neuralgic nature is usually present. The
bones, liver, pleura, and brain are often at-

tacked secondarily.

Carcinoma is usually disseminated by the

lymph stream, and promptly invades the lym-
phatic glands. According to Birch-Hirschfeld
the following are in order of frequency the

organs most often primarily attacked : uterus,

external skin, female breast, stomach, rccttmi,

oesophagus, ovary, testicle, external genitals,

prostate and bladder, pancreas, kidney, intes-

tine, bile ducts, liver, bronchi. It is a disease

of mature life and is not often seen before the

age of 30.

INTERMEDI.ME TUMORS.

Adenoma.— Adenomata correspond in gen-
eral structure to normal glands, but cither do
not secrete or are unable to discharge the

secretion through the gland ducts. They grow
slowlj', but may reach a large size, particularly

if distended by accumulated secretion. In this

case they are termed cyst-adenomata, and the

oftentimes huge ovarian cysts belong to this

class. Many goiters (q.v.) are adenomatous
tumors. Adenomata are in themselves benign,

but are prone to take on carcinomatous tenden-

cies and then become very malignant. They
occur in the breast, the ovary, the thyroid gland,

the kidney, salivary glands, stomach, intestines,

and uterus.

Endothelioma.—This tumor springs from the

cells lining the blood vessels and lymph spaces

and has much in common with both the carcino-

mata and sarcomata. Endotheliomata differ

greatly in their virulence, but at times behave
much as do sarcomata. They occur in the mem-
branes of the brain, the pleura and peritoneum,
the salivary and lymph glands. Growths of the

parotid gland are frequently of this type.

EEXIGN TUMORS.

Fibroma.— This is a growth composed of

bundles of fibrillar connective tissue. Two main

types, the hard and the soft, occur. Fibromata
frequently appear in young adults, and may
arise in any part of the body containing con-

nective tissue. They are often seen in the skin,

mucous membranes, the breast, in fibrous mem-
branes, nerves and the gums, and are often asso-

ciated with other forms of tissues in complex
tumors. They are usually well encapsulated and
may be single or multiple. Ordinary warts and
moles and some nasal polypi arc (ibromata. One
form not infrequent in women arises in the sub-

cutaneous tissue, gives rise to severe attacks

of pain, and is called painful subcutaneous tu-

bercle. Keloid is a form occurring in scars,

which is most common in negroes and is very

hard to eradicate.

Myxoma.— This tumor is made up of tissue

embryonic in type and called mucous tissue.

Myxomata are soft and elastic, grow slowly and
are usually considered benign, though they have
a tendency to recur and sometimes undergo
sarcomatous change. They frequently occur as

polypi (see Polypus) in the nose, w'here they

give rise to chronic catarrh, and are also found
in glands such as the parotid and breast, the

subcutaneous and submucous tissues and the

sheath of nerves. Myxomatous tissue is often
found in mixed tumors.

Lipoma.— Fatty tumors are among the com-
moner growths and are composed of lobules

of fat held in a stroma of connective tissue.

They are most often seen in middle life, and the

skin of the back or shoulders is a favorite site.

They may be multiple and sometimes occur as

diffuse fatty enlargements about the neck. The
yellowish patches often seen about the eyelids

in old persons are a form of lipoma called

Xanthoma.
Osteoma.— Osteomata are composed of bone

and usually originate in bone, periosteum, or
cartilage, though they may spring from other
types of connective tissue. They grow slowly,
are benign, and are often multiple. A special

form known as odontoma or dentigerous cyst

develops from the germ of the permanent teeth.

Chondroma.— This is most often met with in

the young and is composed of hyaline and fibro-

cartilage. Cbondromata may form from the
long bones, the pelvis, cartilage, or in glands like

the parotid and testicle. In the latter situations

they are especially apt to become sarcomatous.
Chondroma is frequently preceded by rickets in

infancy. The so-called "joint-mice" or floating

cartilages in joints are often pedunculated or
broken off chondromata.

Glioma.— Gliomata are tumors developing
from the neuroglia or supporting tissue of the
central nervous system. They are found in the
brain, spinal cord, and cranial nerves. Some
forms, particularly those occurring in the retina

during childhood, are closely allied to the sar-

comata, and owing to its situation glioma is

always a source of danger.
Myoma.— Two varieties of myomata are rec-

ognized: (i) Leiomyoma, composed of un-
stripcd muscle cells and more or less fibrous

tissue; (2) rhabdomyoma, which is rare, and
contains striped muscle cells and spindle cells.

Growths of the first class are found in the
oesophagus, stomach and intestine, the skin, blad-
der, and ovary. They are commonest, however,
in the uterus and its male analogue, the pros-

tate gland. In the former situation they form
the so-called uterine fibroids which often attain
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large size and may menace health through hem-
orrhage or pressure on adjoining structures.

The prostatic enlargement of old age is due to

leiomyoma of the gland. Myomata are tumors
of later life.

Neuroma.— Tumors composed of nerve tissue

or true neuromata are rare, arise in middle life

and are apt to be accompanied by severe pain

or paralysis. False neuromata are tumors de-

veloping in the connective tissue sheaths of the

nerves and may be fibromata, myxomata, etc.

Traumatic neuromata are frequently the cause

of the painful stump following ampu1:ations.

Angioma.— Angiomata are of two sorts: (l)

Hsemangioma, consisting of dilated blood-vessels,

and (2) lymphangioma, composed of dilated

lymph-vessels. The first type is subdivided into

(a) capillary hsemangiomata and (b) cavernous
angiomata. Capillary angiomata or nevi form
the so-called mother's marks, port wine stains,

or strawberry marks with which infants some-
times come into the world. These are patches

of distended cutaneous capillaries or venules, and
if small can be obliterated by electrolysis.

Larger ones are treated by excision. Cavernous
angiomata are made up of large vessels and if

on the surface of the body may form swellings

of considerable size. Lymphangiomata are usu-
ally congenital, but may be acquired, and vary
in size as do the hxmangiomata. With both
classes of angioma there is danger of rupture

and serious hemorrhage or escape of lymph.
Cystomata.— These are benign tumors filled

with fluid the result of the activity of the cells

lining the cyst wall, which is the real new
growth. Many forms of cystomata belong to the

adenomata, others occurring about the neck are

the result of faulty closure of embryonic open-
ings and are called branchio-genetic cysts.

Cysts due merely to accumulation of secretion

through stoppage of the duct of a gland, as

the sebaceous cysts of the skin ("wens"), or
resulting from parasitic infection as the hydatid
echinococcus cysts (see Hydatid), are not

grouped with true tumors.
Tcratomata.— These are tissue formations of

embryonic origin which frequently exhibit great
complexity of composition, and contain such di-

verse structures as bone, teeth, skin, hair, car-

tilage, muscle, glands, etc. Cysts of this sort

are called dermoids, and are especially common
in the ovary and regions where folds of the
developing embryo come in contact, as at the
orbital angles, the neck and the base of the spine.

Theoretically, teratomata are to be classed
with the malformations rather than with the

tumors. See Teratology.

THE DIAGNOSIS OF TUMORS.

In dealing w-ith conditions likely to lead

to results of such gravity as are involved in

tumor formation, prompt recognition of the na-
ture of the case is of the utmost importance.
If taken at a sufficiently early stage both car-

cinoma and sarcoma can be cured by operation,

and impending danger from benign growths be
recognized and averted. Swellings and ulcera-

tions about the face and especially the lips and
tongue which do not promptly disappear are,

in older people, most suspicious. The forma-
tion of hard masses in the female breast should
also be called to the attention of the physician as

soon as noticed, and excessive menstrual flow
or hemorrhage between the periods in younger
women suggests the possible existence of uterine

fibro-myomata. A bloody or malodorous dis-

charge subsequent to the menopause is very
likely to be due to carcinoma of the uterus.

Dyspepsia in older people together with loss

of weight points toward malignant disease of
the stomach, and indefinite abdominal pain,

emaciation, obstinate constipation, or alternat-

ing diarrhoea and constipation, especially if there

be blood in the stools, are strongly suggestive

of a new growth of the intestine. It cannot
be too strongly emphasized that delay is fraught
with ihe greatest danger and may make cure
impossible, or add immeasurably to the difficul-

ties of the operation. In doubtful cases where
tumors are accessible it is the custom of surgeons
to excise small bits of tissue and submit them
to microscopic examination to determine their

nature. In obscure abdominal disorders an ex-
ploratory laparotomy may be the only means
of establishing the diagnosis. The procedure
itself is as free from danger as any surgical

manipulation requiring a general anesthetic can
be, and if malignant disease is present it may
be possible to eradicate it and save the patient

from the miserable death which is otherwise
inevitable.

THE TREATMENT OF TUMORS.

In general it may be said that for most
tumors the proper treatment lies in their re-

moval when feasible at the earliest possible mo-
ment. Modern surgery has made possible opera-
tions which formerly were unheard of and the
chances of the patient afflicted with malignant
disease are constantly improving. The older
surgeons operated to prolong life or to make
existence more bearable till death came as a
relief: the surgeon of to-day operates to cure.

Large portions of the stomach are frequently
excised for carcinoma, and many cures are
reported. Intestinal resection makes the extir-

pation of new growths in this region possible,

while the technique of uterine operations has
been developed to such a degree that fibro-

myomata can be removed with comparatively
little risk, and even carcinoma in this situation

has lost some of its terrors. Malignant tumors
of the breast are permanently cured in from
40 to so per cent of the cases, the success being
due to the thoroughness with which modern
operators remove the tissues under the breast

and the enlarged glands in the axilla, and sta-

tistics are showing constant improvement in the

operative results in all forms of malignant dis-

ease. See Surgery.
Various other plans of treatment are em-

ployed to some extent. Inoperable sarcomata
liave been greatly benefited by injections of bac-
terial toxins, and in the use of various forms of
light-rays from the violet end of the spectrum,

the X-rays and in the emanations from radio-

active substances we have promising adjuncts

to surgery. See Photo-therapy ; Radio-ther-
apy.

Caustics are rarely successful in the treatment

of malignant tumors and their application is al-

ways painful and leaves disfiguring scars. Char-
latans of various types diagnose all sorts of con-

ditions as cancers and proceed to cure them
with great eclat; when actual malignant growths
are encountered by them the time lost in this

way before the necessity for proper advice is

realized usually costs the patient's life.

Consult: Delafield and Pruddcn, 'A Hand-
book of Pathological Anatomy and Histology*
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(New York 1904), which contains a full bibli-

ography : Von Bergmaiui and Bull, <A System of
Practical Surgery' (New York 1904) ; Till-

manns, 'A Text-book of Surgery' (New York
1901). Karl I\I. Vocei-, M.D.,

Assistant in Pathology, Columbia University.

Tu'mulus, an artificial mound, raised, as a
rule, over the tomb of some prominent person.

The custom appears to have been universal in the
early historic period, and is clearly traceable to

prehistoric times. As it required the use only
. of earth, and of rude stones for a sepulchral
chamber, it was the only feasible method by
which races in a low state of development could
commemorate their dead, and partly for a similar
reason, partly from traditional usage, the tumulus
was continued after the use of metals had made
it possible to construct sepulchral monuments of
cut stone. In ancient as in modern times, where
large numbers of dead were heaped together, and
it was desired to honor them all, the tumulus was
the only monument that could be conveniently
provided. The vast grave at Salisbury. North
Carolina, in which thousands of Union dead are
interred, is a tumulus as much as any of the
great burial mounds of the ancients.

The Bible and Homer give examples of
tumuli. They are found in North America,
Mexico, Central and South America, in Great
Britain, and Scandinavia, in Asia and Africa.
They are not in all instances burial mounds.
The Bible, in Genesis xxxi. 44-55, relates the
erection of a "heap," or tumulus, as evidence
of an agreement as to boundary between Laban
and Jacob. It is probable that some of the
mounds were ancient forts. That at Silbury Hill,

Wiltshire, England, 170 feet high, may not have
been a sepulchre, and some of the American
mounds were sacrificial, and -others may have
been places of defense. Indeed all three uses— sepulchral, sacrificial and defensive— may
have been included in a mound. It is also cer-

tain that some tumuli are simply residential

ruins, the crumbled remains of adobe dwell-
ings, or, in the desert regions of Asia and
Africa, sand heaps rising as the sole memorials
of vanished and once populous cities. See
Megalitiiic Stones; Mound-builders.

Tumut, tfi'mut, Australia, the federal cap-
ital of the Commonwealth, selected by the

Royal Commission in 1904, a picturesque hill-

town in New South Wales, 318 miles by rail

from Sydney, 389 miles from Melbourne, or
about 12 hours' journey from either city. It is

situated in a mountain valley 1.050 feet above
sea-level, on the slope of a hillside rising from
the south bank of the river Tumut. from which
Jhe town takes its name. The Tmnut does not
dry up like most Australian rivers, during the

hot weather, but remains at continual high water
mark owing to the melting snows of the neigh-

boring mountains, the loftiest of which is Mount
Kosciusko, the culminating point of the entire

continent. The climatic conditions are those of a
sanatorium, as compared with Sydney and Mel-
bourne, while the abundance of water renders

the vicinity of Tumut a garden all the year

round, the vegetation never becoming the

parched and withered spectacle so general

throughout Australia in the heated season.

Along the banks of the river, alluvial lands ex-

tend on both sides, with an average width of a

little over three quarters of a mile. From the

edges of these lands the ground rises gently into
low ridges, which extend northerly and southerly
to the future city site. On these ridges a large
city can be built, with ample room for expansion
in almost every direction.

The town as now constituted has four banks,
four churches, curiously placed, as if they were
the reflection of the pointer stars of the Southern
Cross ; a few schools, a lecture hall, and three
inns. The principal buildings are of red brick,

while the others are of the weatherboard, veran-
dah fronted, corrugated iron roof variety. Pop.

(1904) 1,400. c. Leonard-Stuart,
Editorial Staff, 'Encyclopedia Americana.^

Tun. See Ton.

Tu'na, a fish. See Tunny.
Tufia, a cactus. See Prickly Pear.

Tunbridge (tun'brij) Wells, England, in

Kent, a watering-place and market-town, 28
miles southeast of London. It occupies detached
hills with fine views and picturesque surround-
ings. At the end of the fine parade, the <' Pan-
tiles," are medicinal springs, which have been
honored by royal and distinguished patronage
since the 17th century. The large common con-
tains 170 acres. The principal buildings are a
church, public and society halls, convalescent
home for children, mechanics' institute, Nevill's

Club and Pump Room. Tunbridge ware, con-
sisting of fancy inlaid work or mosaics, is sold

e.xtensively. The original town of Tunbridge
(pop., 1901, 12,736), a wool-stapling centre, is

four miles to the north. Pop. of Tunbridge
Wells (1901) 33.38B.

Tundra, toon'dra, the Russian name for
the extensive low-lying, swampy peat-mosses
which compose a considerable part of the great

Siberian plain, and that of North Russia. From
June till the middle of August the tundras are
thawed to a small depth, and are seen covered
with mosses and lichens, among which there arc
sprinkled a few flowering plants. Many furred
animals, along with various migratory birds, re-

sort to the tundras for the short summer season.

Tung'sten (Wolfram), a metallic element
found in tlie minerals scheelite, wolframite,
hiibnerite. The pure metal is obtained by the
Goldschmitt process (see Ther.mit), that is,

by the reduction of tungstic acid by aluminum
filings ; also by reduction of the oxide by heat-

ing with charcoal in an electric or regenerative
gas furnace. It is malleable and hard enough
to scratch glass. Not acted upon easily by min-
eral acids, .\tomic weight, 183.6; symbol, W;
specific gravity, 16.6. It forms a number of
compounds, among which are the chlorides

WCU, _WC1„ WC1„ WCle, the oxide W0,„ and
the acid W0(0H)4. Tungsten is used exten-
sively alloyed with other metals, as iron and
aluminum, to which it imparts very desirable
properties. Tungsten steel is very hard and
tough, highly magnetic, not easily rusted, and
has the valuable properties of self-hardening.
The alloy of tungsten and aluminum known as
partinium is very light and tough and is used
largely in automobile construction.

Tunguses, toon-goo'sez, a leading branch
of the Mongol division of the Mongol-Tartar
family, small in numbers but extending over a
vast area from the Pacific in the west to the
Yenisei River in the east. The race is found
along most of the seaboard from Korea and
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Kamchatka, where a war was being carried on
in 1904 between Russia and Japan. The Man-
ciius, who conquered China, and are the rulers
of that empire, are of Tungus stock, and from
the same source came, in the remoter past, a large
part of the savage and half-savage hordes that
swept over lower Asia and western Europe. The
Tunguses are now a dwindling race. Their
morals are good, and their religion is chiefly the
aboriginal Shamanism, although some have been
converted to Christianity and Buddhism. Their
name is said to be derived from a Chinese word
signifying "people." The Tunguses on the
higher Pacific coast are called the Lamuts, or
*sea-people," and those in the vicinity of the
Amur and Korea are called by the Russians the
Tazi. The Tunguses, exclusive of the Manchus,
are estimated at about 80,000 in numbers, of
whom about 15,000 are in the Amur basin, and
the others in Siberia. See Mongolian R.\ce;
Siberia ; Tungusic.

Tungu'sic, a language spoken over hun-
dreds of thousands of square miles of Asia, by
the people knov/n as Tunguses. Manchu is a
dialect of this language. It is a Mongol tongue,
of a low grade of development, having no verbs,
and possessing no distinction of number and
person in the predicative words. See Tunguses.

Tunic, an ancient form of garment in con-
stant use among the Greeks. Among the Ro-
mans the tunic was an under garment worn by
both sexes (under the toga and the palla), and
was fastened by a girdle or belt about the waist.
The term is also used ecclesiastically to denote
a dress worn by the sub-deacon, made originally
of linen, reaching to the feet, and then of an
inferior silk, and narrower than the dalmatic of
the deacon, with shorter and tighter sleeves.

Tunica'ta, or Urochorda, a class of ani-
mals of the phylum Chordata (q.v.), commonly
represented by the Ascidians (q.v.) formerly
much misunderstood. Since Kowalewsky's de-
scription in 1866 of the development of an ascid-
ian, it has been clear that these animals, together
with all the other tunicates, must be associated
in the zoological system with Amphioxus and the
true vertebrates. Most tunicates pass through a
free-swimming tadpole-like larval stage (and a
few remain permanently in this condition), which
has in the tail or swimming organ a notochord
and a tubular central nervous system, both of
which develop in essentially the same manner as
in other vertebrates. The fore part of the ali-

mentary canal is perforated by pores or stigmatje
opening to the exterior and serves as a respira-
tory organ. After a short free-swimming period,
the larva attaches itself in typical cases and the
tail is gradually absorbed with its contained or-
gans, so that both notochord and tubular nerve
cord disappear, a remnant of the latter in the
body becoming the ganglion of the adult. The
Tunicata comprise three orders : The Larvacca,
including forms of small size and simple struc-
ture, which retain the larva! tail throughout life.

^Ippcndicularia is an example found abundantly
among the surface fauna of our coasts. The
Tbaliacca, including almost exclusively free-
swimming pelagic forms which have no tail in
the adult and Seldom a tailed larv,-E. They form
compound colonies and exhibit an alternation of
generations. Salj'a (q.v.) is an example. The
Ascidiacca, including usually fixed, simple or
compound forms, with usually well-marked larv;e.

but no tail m the adult state. Molgula cynthia,
Boltcma and Amarcccium are common genera on
our coasts. See Ascidian. Consult: Herdman
'Challenger Reports,' Vols. VI. and XIV., Lon-
don (1882 and 18S6) ; Verrill, < Invertebrates of
Vineyard Sound* (Washington 1874).

Tuning. See Reed, Flue, and Stringed In-
struments, Care of.

Tuning-fork, in music, a forked piece of
steel constructed and tempered so as to give a
definite note when caused to vibrate. Tuning-
forks are small and easily carried in the pocket.
They may be caused to sound by striking against
the knee; the sound will be much strengthened
by placing the handle in contact with a table.
Large

_
tuning-forks are used for lectures on

acoustics, fixed on sounding-boxes, and caused
to vibrate with a rosined hair-strung bow.

Tunis, tu'nis, or Tunisia (Fr. tii-ne-ze),
North Africa, one of the old Barbary States on
the Mediterranean coast, formerly tributary to
Turkey, and now a French protectorate, bounded
on the north and east by the Mediterranean Sea,
on the south by Tripoli, and on the west by
Algeria. It extends about 400 miles from north
to south, 150 miles from east to west, and has
an area of 38,450 square miles. The coast is in-
dented by the three large gulfs of Tunis, Ham-
mamet, and Gabes. It is bordered by a low,
sandy and desert region in the east, and by pre-
cipitous mountains in the north. The northern
part of the country is a plateau becoming very
mountainous in the extreme north. The south-
ern part is a flat steppe region, lying partly be-
low sea-level, and containing large tracts of salt
marsh. The principal river is the Mejirda, in the
north. The northern mountains are covered
with large oak forests, and contain very fertile
valleys. The principal minerals exploited are
salt, nitre, and phosphates, iron, lead, and mer-
cur.v. Large numbers of cattle, sheep, camels and
fine horses are raised. Agriculture is less devel-
oped, though climate and soil in the north are
favorable. There is some vine and oil culture,
and considerable fisheries along the coast, but
the industries are not important. The principal
commercial ports are Tunis-Goletta, Susa and
Sfax. The chief exports are vegetables, oil, phos-
phates and tnineral ores, esparto-grass, live-

stock and cattle products, sponges, dyes and
fruits. The total value of exports in 1901 was
$7,800,000, and of imports $12,900,000. The head
of the immediate government is the native bey,
who rules under French protection. The capital
is Tunis. The population is of a very mixed
character, containing, besides the Moors, traces of
the ancient Numidian, Phoenician, and Roman
elements. The total population is about 1,906,000.

In 1901 there were 38,889 French and 82,667
other foreigners. Tunis was a part of the an-
cient Carthaginiaji dominion, and afterward of
the Roman province of Africa. In the latter part
of the 7th century it was tal;en by the Arabs,
and in 1575 it came nndcr Turkish suzerainty.
In 1881 France invaded Tunis under pretext of
punishing the Krumir marauders. As a result
of the invasion the bey was forced to sign the
treaty making the state a French protectorate.

Tunis, North .'\frica, the capital of the
French protectorate of Tunis, situated in the
northeastern corner of the country, at the v.'est-

ern extremity of a shallow salt lagoon connected
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with the Bay of Tunis by a narrow channel at the

port of Goletta. A canal, 5'/: miles long and 22
feet deep, has been dredged through this lagoon
to Tunis. The interior of Tunis presents gener-
ally a labyrinth of narrow dirty streets; but
great changes have taken place since the French
occupation, a European quarter with fine build-

ings, including the French residency, the public

offices, Roman Catholic cathedral, etc., having
arisen. Among the most interesting native build-

ings arc the bey's palace and the mosques. The
city has considerable manufactures of silk and
woolen goods, shawls, mantles, and jewelry.

There is now regular steam communication with
Europe and the ports of Algeria, and a railway

runs to Algiers. The ruins of ancient Carthage
lie about 10 miles to the northeast of Tunis,

and may be reached by railway. Pop. estimated

at 170,000.

Tunkers. See Dunk.\rds; GERMA^f B.\p-

TiST Brethren.

Tunnels and Tunneling. A tunnel may
be considered an underground or sub-surface
passage of any form of cross-section most
suitable for the purpose of construction or for
the purposes to be served after construction.
It is ordinarily supposed to be constructed
without disturbing the natural material over
it or around it, although in some modern en-
gineering works true tunnels are constructed
by first removing the overlying material by
open excavation if on land, or by dredging
if under water, then constructing the tunnels
by suitable means and refilling over the com-
pleted structure. Tunnels are of all sizes as
well as shapes of cross-section and may be
horizontal or inclined; indeed, a shaft may be
considered a vertical tunnel. When tunnels
are small and built ahead of the main struc-

/f
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in France was built through soft soil in 1803.
The width of this tunnel was 24 feet, and
timbering including struts and planking was
used to support the walls and sides prior to

constructing the masonry lining. From the
earliest times the necessity of lining tunnels
with masonry was recognized and it was done
wherever the material was of such a weak
and uncertain character as to make its self-

sustaining qualities doubtful.
Modern Tunnels.— The greatest stimulus of

all to the construction of tunnels was given
when the construction of railroads began.
From that time until the present, tunnel
works of great magnitude, including those
through sub-aqueous material, have been con-
stantly constructed. Among the earliest of
these were two tunnels built on the line

of the Liverpool and Manchester Railway in

England. The first tunnel of any kind built

in the United States was that known as the
Auburn Tunnel near Auburn, Pa., built in

1818-21 by the Schuylkill Navigation Com-
pany for the water transportation of coal.

This tunnel was several hundred feet long
and was about 22 feet high by about IS feet
wide. The first railroad tunnel in the United
States was also in Pennsylvania on the Al-
legheny Portage Railroad and was built

1831-3. It was 901 feet long, 25 feet wide and
21 feet high. What may be properly termed
epoch-making tunnel structures in the United
States and in Europe are the Hoosac Tunnel
in Massachusetts and the Mont Cenis Tun-
nel which pierces the Alps between Piedmont
and Savoy. These are termed epoch-making
structures because the exigencies of their con-
struction first brought into use power-drills
and high explosives, the two great modern
agents in rapid and economical rock tunnel
construction. The Hoosac Tunnel was built be-
tween 1854 and 1876, the progress of the work
having been interrupted over long periods.
Its total length is about 4-}^ miles and it is a
double-track tunnel. The ]\Iont Cenis Tunnel
was built between 1857 and 1872 and has a

length of 7.6 miles. This is a single-track
tunnel. The beginning of the work on the
Hoosac tunnel was quickly followed by the
commencement of the double-track Erie tun-
nel through Bergen Hill, near Hoboken,
N. J. This tunnel was built 1855-61 and has
a length of nearly 4,400 feet. Its greatest
height is 21 feet and its width 28 feet.

Among the more prominent tunnels of this
country driven through rock, there may be
mentioned the Croton Aqueduct tunnel, 31
miles long with a horseshoe cross-section in
general 13.53 feet high and 13.6 feet wide.
The Niagara Falls Power tunnel, 6,700 feet
long, has a horseshoe section 19 feet by
21 feet. The single-track Cascade tunnel
on the Northern Pacific Railway, built in

1886-^, is 9,850 feet long. It is 16.5 feet
wide and 22 feet high and is lined with
masonry.

General Methods of Oteration.— The more
simple methods of excavating tunnels may
evidently be employed for rock and firm earth
or other materials relatively dry. In such
cases it is customary to divide the cross-sec-
tion of the tunnel into a number of parts and
excavate them in such order as will be most
conducive to economy and speed of comple-

tion. This division of the section into those
parts successively excavated is illustrated by
Figs. I, 2 and 3. In each of those figures

the numbers show the order of excavating
the different portions, the part I being the
first removed in each case. Fig. I shows the
sequence of removal followed in the St.

Gotthard tunnel, while Fig. 2 exhibits that

followed in the Mont Cenis tunnel; Fig. 3
illustrates the order of excavation in the
"German method* of tunneling. If the first

part, numbered l in the figures, is in the top
of the tunnel it is called a heading, but if it

is at the bottom of the section it is called a
drift. The heading or drift being first driven,
the full tunnel section is reached by enlarge-
ment in the order or sequence shown. The
usual width of heading is about 8 feet,

although it may be but 6 feet. The height
is about 7 feet. These dimensions give room
for two men to work. Driving the heading
is the most difficult and expensive operation
of the tunnel excavation. These headings
are sometimes driven i.ooo to 2,000 feet ahead
of the full section, although that is not com-
mon. The alignment of the heading, whicli is

also_ the alignment of the completed tunnel
section, is transferred with great accuracy
from the surface, either at the ends of the

4 3 4

5 I 5

Fig. 2.

f:
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timber to prevent material falling in. Central
shai'ts are more convenient tlian side shafts,

ll water flows into tlic tunnel excavation or
is found in shaft sinking, it must usually be
pumped to the surface. Tunnels are usually
classified in relation to the material in which
they are driven, such as tuiniels in hard rock,

in loose soil, in quicksand, cut and cover
tunnels, sub-aqueous tunnels. On the whole,
hard rock is probably the safest material in

which to drive a tunnel and it gives the least
difficulty. This is true chielly in view of the
effective explosives and convenient power-
drills and other machinery now available for
the purposes of excavation. Rock tunnels
may be driven by using either a heading or
a drift, depending upon the local circum-
stances in choosing the method. Tunnels in

soil may involve serious difficulties if the soil

is saturated with water. The excavation may
be first made near the top, that is, near the
soffit (the Belgian method) ; or along the
perimeter (German method) ; or in two halves
entirely independent of each other (the
Italian method) ; or, finally, the whole section
together (the English and Austrian methods).
The Belgian method is more frequently em-
ployed in Europe. After excavating the ma-
terial under the soffit the arched roof of the
tunnel is constructed and supported on either
side of the excavation until the lower part of
the material is removed, when the necessary
side and bottom lining is completed. In the
German method two drifts are driven, one on
either side of the lower portion of the section,
as shown in Fig. 3, then others are opened
above them until the completed perimeter
except the bottom, has been exposed. The
masonry lining is then completed above the
bottom. After removing the central portion
of the material the invert or bottom of the
masonry lining is put in place. The Italian
method is more expensive than the others
and is not often followed, but the English
method is employed by excavating lengths
from 10 to 25 feet, the masonry invert lining

being completed first, then the side walls, and
the top arch last. Tunnels in quicksand must
be driven by methods applicable to soft soil

saturated with water. Cut and cover tunnels
have been more used for subways in cities

than for other purposes. The most notable
cases of these latter tunnels arc the recently

completed subways in the city of New York
and the Boston subway, although a consider-
able portion of the latter was built without
removing the material over the top of the
finished arch. Sub-aqueous tunnels are the
most difficult of all to build and require

the employment of special methods and appli-

ances which will be described later on.

Excavation.— The statement at the foot of

this page shows the general character of excava-
tion for the different kinds of tuiinels to
which allusion has been made. It is taken
from 'Tunneling' by Charles Prelini, C.E.

To the preceding methods of sub-aqueous
tunnel excavation there must be added the
new plan successfully designed and e.xecuted

by D. D. McBean, in the construction of the
new subway double-track tunnel under the
Harlem River which will be described further
on. Finally, there is also the method of driv-

ing sub-aqueous tunnels by the freezing
process which has been successfully used in

Europe for shafts and which was designed
to be used in tendering for the construction
of the Pennsylvania Railroad tunnel under
the North River at New York, by Charles
Sooysmith, C.E.

Tlie Timbering of Tunnels.— As excavations
are made for tunnels not only in rock, but
also frequently in soft material, it is nec-
essary to support the sides and top of the
excavation to prevent material falling in, and
this support is usually given bj' timber struts
and planking, called either lagging or poling
boards suitably disposed concurrently with
the excavation. As round sticks are more
economical than sawed timber they are
usually employed for this purpose. Methods
of putting this timber in place vary largely

Methods of
Excavating Tunnels

In liard rock

In loose soil

< By drifts.

I Ly a heading.

B:i upl'er half:

In quicksand

Open-cut tunnels

Sub-aqueous tuTU.els

; upper half

:

1

The arch is built before the side > Belgian method,
walls. )

By the perimeter; ^

Excavated and lined before the C

central nucleus is battered down.
)

By ivholc section:
)

The lining begins after the whole
^

section is excavated. )

By halves:
The lower half is excavated, lined,)

and filled in again, followed by \

the work of the upper hall. '

In resistant soils.

In loose soils.

Built up.

At great depths under the river
bed.

-\t small depths under the river bed.

. On tht river bed.

German method.

Kn!:rlish method.
Austrian method.

Italian method.

By two lateral nar-
I row trenches.
I By one very large
! trench.
By slices.

By any method.

By shield.
By compressed air.

By shield and com-
pressed air.

By cofler dams.
By pneumatic cais-

sons.
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with the methods of excavation employed
and the sequence in which various portions of
the tunnel are excavated. If the material is

reasonably self-sustaining, as clay and much
firm earth as well as most rock, the entire
excavation may be completed closely in front
of the timbering already in place if it is not
desired to follow the excavation immediately
with the masonry lining. In rock tunneling
the masonry lining may usuallj' be completed,
where needed, immediately following the ex-
cavation without much or any timbering. In
soft material, however, it is usually necessary
to use timber supports, even for the first ex-
cavation, in the heading or drift. In fact, it

is commonly necessary to insert poling
boards, as they are called, ahead of the actual
excavation, as shown in Figs. 4 and 5. The
poling boards are inserted over the crown
bar or top hovizontal round stick of the brac-
ing and under the block on which one end of
the previous poling board rests, thus enabling
the soft material to be excavated at the front
part of the heading without the newly ex-
posed material falling down. After the head-
ing or drift is thus excavated and timbered,
other portions of the cross-section are exca-
vated concurrently with placing the support-
ing timbers, so that when the entire section is
excavated there will be a complete system of
supporting struts and cross timbers with
the poling boards or lagging resting directly
against the soft material of the sides and
roof. These supporting timbers are so placed
as to permit small dump or tram cars to be
used for carrying out the excavated material.
Obviously, the precise method of using pol-
ing boards will depend upon the manner or
sequence in which the different portions of
the excavation are completed and the kind
of material found. It is equally evident that
the poling boards and lagging may be used
lengthwise of the tunnel or transversely, as
shown in Figs. 4 and S, the former necessitat-
ing the excavation of the least amount of ma-
terial and being preferable in most cases.
After thus completing the excavation and tim-
bering, the masonry lining may be put in
place, the timbering being removed as fast as
the_ masonry progresses. The lagging and
poling boards usually remain undisturbed
back of the masonry lining. The timber
which has been removed when the masonry
is laid may be repeatedly used, not more than
about 20 per cent of it usually being destroyed
in any one use.

The Lining of Tunnels.— Rtitrmct has
already been made to the masonry lining of
tunnels. This lining may be constituted of
almost any grade of suitable masonry, in
accordance with its durability, strength and
facility of being put in place. The kind of
hning masonry is determined largely by the
convenience and economy of the local supply.
If the tunnel is in saturated water-bearing
material the static head or pressure on the
Immg may be very great, and the thickness of
masonry must be sufficient to carry that
water pressure. Occasionally also there may
be some little motion of the rock through
which the tunnel is driven. In such cases the
masonry lining must be of sufficient thickness
to resist that movement. While no general
rule can be given, the thickness of masonry

lining may be from I to 4 or S feet, the least
thickness being suitable for rock not very
liable to fall and the greater thickness for
such soft material as wet clay and sand and in
cases where the static pressure of the sat-
urating water may be very great. In some
special locations for temporary purposes tim-
ber lining has been used, but it is not ordi-
narily employed for permanent work. Iron
lining has also been emploj'ed under certain-
special conditions, but it is not often used for
otlier than those methods of driving tunnels
through soft material with the aid of the
pneumatic process and the shield, the circular
cast-iron lining being put in place immedi-
ately behind the shield. This cast-iron lining
is made in sections with flanges for joints
and for stiffening purposes which when put
in place form a complete circle. These sec-
tions are sometimes not more than 2 feet by
4 feet, while in other cases thejr may be as
much as 5 feet or 6 feet square. In all cases
they are cast so as to form complete circular
cylinders when put in place and bolted to-
gether.

The Pilot Method of Tunneling.— i:\-\\s

method has not been extensively employed. It
was introduced in 18S0 by Anderson of Ander-
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son and Barr, who used the method in the con-
struction of the main relief sewer tunnel in
Brooklyn, N. Y., in 1891. About 700 linear
feet of this sewer has a diameter of 15 feet,

4,700 linear feet has a diameter of 14 feet,
and 3,940 linear feet has a diameter of 12
feet, making 9,,^40 linear feet in all. The ma-
terial penetrated was mostly sand and gravel,
some of it being wet. The principal feature
of the method is a wrought-iron cylinder of
one fourth inch plate and 6 feet in diameter,
the axis of which corresponds with the axis
of the tunnel. This small 6-foot heading or
pilot is the first portion of the tunnel exca-
vated. The front end of the pilot was carried
about 30 feet ahead of the completed tunnel
section, allowing a lo-foot length of four-ring
brick masonry lining to be put in place, while
15 to 20 fect_ of the pilot rested in unex-
cavated material. As fast as excavation was
made at the front end of the pilot, plates
were taken off the rear end which projected
into the finished work and put in place at the
front end. In this manner the pilot was
carried ahead as fast as excavation could h?
made. In this case the pilot was built of
one-fourth inch iron plates carrying 3-incn
by 3-inch angles on their edges. The exca-
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1. East Boston Tunnel, showing tuo uj.i.li sui.c: ini|i„^i-.i .Iriiis an.l earlli core.
2. East Boston Tunnel. Rear of roof shield.
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vation then made around the outside of the

pilot was closely followed by radial struts

with one end supported against the pilot and
the other end carrying iron plates and lagging

to protect the exposed face of the excavation.

Iron plates were used over the crown of the

finished excavation, but were not carried

down on the sides, although they could be
so extended if desired. In this manner the

complete tunnel was successfully excavated

and the material held back until the brick

lining used in this case was in place. All

work was done at ordinary atmospheric pres-

sure. No other large work has been com-
pleted by this method, although it possesses
advantages for many localities.

Baltimore Belt Line Tunnel.— This double-

track tunnel is a part of the double-track

line of railway in the city of Baltimore, Aid.,

built for the Baltimore & Ohio and Western
Maryland Railroads. It was driven through
a great variety of materials, some of which
were soft and saturated with water and gave
much trouble. Rock was penetrated in some
places and in others clay so hard and tough
as to require blasting for its removal. For
the greater part of its length, however, this

tunnel was driven through soft material, some
of which carried so much water that it was
with difficulty that the work could be pros-

ecuted without danger of serious settlements
at the surface above it. In one case the set-

tlement caused the destruction of a large

building. The general plan of operations
was that of the German method. Drifts along
the sides of the tunnel were first driven,

thus providing for the drainage of the upper
part of the material to be removed. Por-
tions of the side walls were built in these
drifts and subsequently extended upward to

the elevation of the springing line of the
arch. The top heading was then driven and
the adjacent side portions were immediately
thereafter removed, thus completing the ex-
cavation to the full width of the upper half

of the section. All these drifts and other
excavated portions were heavily timbered
and strutted so as to protect the exposed
surface to the greatest possible extent. The
illustrations show the method of strutting

or bracing and the use of the poling boards
employed. (Figs. 6 and 7.) In laying up the

arch of the tunnel both iron and timber
centres were employed. As is shown in the
illustrations the masonry of the arch and side

walls was laid up inside of the exterior line

of round struts and the poling boards outside
of them. The voids outside of tlie tunnel
masonry were filled with rubble masonry so
that no vacant spaces were left unfilled. The
lining of the arch in general consisted of five

rings of brick work, but where the soil was
unusually soft eight rings were employed.
The large amount of water in the material

under the tunnel caused considerable diffi-

culty in building the invert. Enclosures,

however, of short sheet piling transversely
across the tunnel were formed, within which
the material was excavated and the founda-
tion course of concrete 8 inches thick was
laid. On this concrete foundation the brick
invert was placed. One of the unique fea-

tures of this work was the 6-inch perforated
pipes which were inserted radially about 10

feet into the soft wet material surrounding
the upper part of the tunnel where it was
deemed feasible to resort to this procedure.
Through these perforated pipes thin Port-
land cement, mortar or grout was forced into

the surrounding soft material, so that when
the Portland cement set a solid stiff mass of
material was produced instead of the saturated
and easily flowing natural material. The bot-

tom side drifts and the masonrj' walls built

in them were ordinarily carried about 20 feet

ahead of the arch, although at times this work
was as much as 90 feet in advance. The arch
was usually built in complete transverse sections

about 18 feet in length.

General Features of Method Used in Quick-
sand.— The construction of the Baltimore Belt

Line tunnel illustrates some of the general
features of method suitable for use in quick-

sands and other soft materials. Quicksands
are simply fine sands mixed to some extent

with fine clayey matter and saturated usually

with running water. All wet material is soft,

and in tunneling through such material the

first eflfort is to drain that part of the ex-

cavation as effectively as possible. This is

accomplished by driving either a centre bot-

tom drift or, as in the Baltimore Belt Line
tunnel, two bottom side drifts, all of which
are well calculated to drain the material

above them. If the vi^ater does not flow away
from these drifts by gravity it may be led into

sumps and removed from them by pumping.
After this draining is accomplished the re-

maining material is taken out by some
method such as those already described, tim-
ber bracing or strutting being introduced
concurrently with the excavation. Poling
boards are constantly used to keep the mate-
rial from falling into the excavation and the
joints between them are frequently packed
with hay or material of similar character so
as to permit water to enter without bringing
with it the soft material. The masonry lin-

ing is then put in place as already described
in connection with the Baltimore Belt Line
tunnel, frequently leaving the exterior line

of strutting and the poling boards in place.

The hardening of soft material may also be
produced in other ways than by injecting

Portland cement grout, as by freezing or by
stock ramming.

Sub-aqueous Tunnels.— All the preceding
methods of tunneling described pertain to
tunnels not driven below open water,
although the material which they penetrate
may be fully saturated with water. The most
difticult tunneling is that which must be car-
ried on at considerable depths below the sur-

face of free water above the work. In such
cases the water finds its way through either
porous material or through crevices or fis-

sures in the overlying rock so that both the
completed tunnel and the work in progress
are subjected to a water pressure represented
by the static head of the water above them.
Occasionally in rock tunneling under such
conditions or in stiff clay, water may flow in

upon the work in quantities not too great to
make its removal by pumping feasible.

When, however, water enters too freely for
such procedures, compressed air must be
used to keep the water out, the pressure of
air being determined by the depth of the
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work below the water surface. When tun-
neling is prosecuted under these conditions
a "sliield" is ordinarily used, as will be de-
scribed further on. An instance illustrating
the method to be followed in sub-aqueous
rock tunneling will first be given.

The Severn Tunnel.— This tunnel, a double-
track tunnel, a little less than 4,'4 rniles long,
was built under the river Severn in the
southwestern portion of England between

Fig. 5.

1873 and 1S86. Although this tunnel was
built largely through rock, for a short dis-
tance the material penetrated was gravel.
The bed of the river at the tunnel site is

composed of strata of conglomerate lime-
stone, carboniferous beds, marl, gravel and
sand. The least thickness of the natural
cover over the tunnel is 30 feet of marl on
the English side of the river. At the deepest
part of the river channel the thickness of the
sandstone over the tunnel is about 45 feet.
The entire tunnel is lined with vitrified brick
work 214 to 3 feet thick, laid in Portland
cement, the invert having a thickness of 114
to 3 feet. Much water was encountered in
the prosecution of this work which produced
grave difficulties. Indeed, at one time the
entire work was flooded for a period of 13
months. The water gave much trouble at
other times, breaking through in large vol-
umes, but in no other instance was the work
suspended on account of the water for a
period of more than a few weeks. Pumps
were employed to raise the water through a
side heading connecting with a shaft 29 feet
in diameter. The greatest amount of water
raised concurrently by all the pumping sta-
tions was about 27,000,000 gallons in 24 hours,
although the total pumping capacity provided
was equivalent to about 6fi,ooo,ooo gallons in
24 hours. The ventilation of this tunnel,
which is a matter of great importance on
account of its length, is accomplished by a
fan 40 feet in diameter in one of the sha'fts,
making 43 revolutions per minute and draw-
ing out about 447,000 cubic feet of air per
minute to an 18-foot shaft near to the work.

Tunneling by the Use of a Shield.— The
method which has been employed more than
any other for sub-aqueous tunneling in soft
materials is that which it is believed was first
devised and applied by the great French-
English engineer. Sir M. I. Brunei. Brunei
was born in France in 1769, spent six years
in the United States, then went to England

and became one of the greatest civil engineers
of Great Britain, where he died in 1849. He
secured his first patent covering the use of a
shield for sub-aqueous tunneling in 1818. He
first employed a shield in the effort to build a
tunnel under the Thames River at London in
1823. His first shield was found to be too
weak in actual service and had to be replaced
by another and somewhat larger one de-
signed by and built under the direction of
Brunei himself. This shield was rectangular
in transverse section, 37 feet 6 inches wide
by 22 feet 3 inches high, and by the use of it

two parallel tunnels of horseshoe shape were
built, each being 13 feet 9 inches wide and
16 feet 4 inches high, the two being separated
from each other by a wall 4 feet thick. This
dividing wall was not continuous, but was
pierced by arch openings, each about 4-fcet
span about every 20 feet. The total structure
built of brick work was 38 feet wide over all

and 22 feet high. The tunnel was finished in

1843, making the total time of construction,
including all stoppages and delays, 20 years.
Another English engineer, Peter W. Barlow,
patented in England in 1865 a method of sub-
aqueous tunneling by the use of a circular
shield with a cylindrical cast-iron lining for
the completed tunnel. After 1869 he was
associated with the English engineer, James
Henry Greathead (1844-96), in the construc-
tion of the tunnel under the Tower of Lon-
don, 1,350 feet long and 7 feet in diameter,
which penetrated compact clay and was com-
pleted within a period of 11 months. This
was a remarkable record in tunnel building,
and from that time until the present numbers
of tunnels in soft material under water have
been constructed on what is commonly
known as the Greathead system, which sim-
ply means the use of a cylindrical or circular
shield, developed from Brunei's original plan
and subsequently perfected by Greathead.

Fig. 6.

The use of the shield has made it possible
to construct tunnels under rivers at depths
below the surface of the water as great as
the effect of compressed air on laborers will
permit, it being a matter of comparative in-
difference how soft the material may be, ex-
cept that the softer or more easily flowing
the material the more carefully must the work
be executed. The shield is composed of a
cylindrical shell usually constructed at the
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present time of steel plates and angles or
other shapes with a heavy braced diaphragm
placed at right angles to the axis of the
shell. This diaphragm is of heavy steel plate
and shape construction. It may have a num-
ber of openings in it closed by doors or other
suitable devices. These openings in the dia-

phragm permit laborers to excavate the mate-
rial immediately in front of the shield. If

the tunnel is a large one the openings may
have platforms in front of them, on which
laborers stand in order to make the desired
excavation through the openings themselves.
If the material being penetrated is very soft
and porous an inrush of water may take place
even when compressed air is used, and the
diaphragm must be strong enough to resist
the resulting pressure. It may be, and usu-
ally is, heavily braced with plates and angles,
both vertical and horizontal. The illustra-

to make the movement.
_
This force is usually

supplied by hydraulic jacks so devised and
placed around the circumference of the dia-
phragm as to push against the completed iron
lining of the tunnel. These jacks have cylin-
ders six inches or more in diameter and are
actuated with water or other liquid at a pres-
sure of 1,000 to 3.000 or 4,000 pounds per
square inch. A shield about 21.5 feet in diame-
ter was used in the construction of the Sarnia
tunnel luider the Saint Clair River above De-
troit, Mich. This shield was moved by 24 hy-
draulic jacks, as shown in the illustration, each
having a capacity of 125 tons and so placed as
to press directly upon the cast-iron tunnel lin-

ing behind it. By such means the shield may
be pushed ahead as fast as the excavation is

made and the tunnel lining completed behind it.

(See plate.)

The Saint Clair River tunnel is a single-
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tions show how complicated its construc-
tion may be. The cylindrical shell in which
the diaphragm is located may extend from
one to 10 or 12 feet in front of the diaphragm
and from 6 or 8 to 26 or 27 feet behind it.

The tunnel lining, usually of cast iron from
one inch to two inches in thickness and possi-

bly lined with masonry, is constructed within
the rear or tail of the cylindrical shell, so that
the latter always overlaps by two or three to
four or five feet the finished lining of the
tunnel, thus preventing any material or water
falling into the completed work. Obviously
as the workmen excavate the material in

front of the shield, pass it through the dia-

phragm and take it out in the rear, the shield
must be moved forward so as to bring its

front end again up to the face of the exca-
vation. As these shields are very heavy
masses of steel, weighing sometimes 40 to 80
tons or more, and as the friction of the sur-
rounding material on the sides of the shell
must be overcome, a heavy force is needed

track railroad tunnel built in 1890-1 by the
Grand Trunk Railroad. The total length of
the tunnel is 6,000 feet, made up of 1,162 feet

on the United States side of the river, 844
feet on the Canada side of the river, and 2,310
feet under the Saint Clair River. It is built

through the clay underlying the river and
has a clear inside diameter of ig feet 10
inches, the cast-iron shell being two inches

thick and having an outside diameter of 21

feet. The cast-iron shell is lined with si.x

inches of brick and cement. Tlie shield is 15
feet 3 inches long and required from 450 to
2,000 tons to move it during constriiction.

The maximum daily progress through the
clay was 15.3 feet. The average monthly
progress was 230.4 feet from the American
side and 219 feet from the Canadian side.

The transverse section of a shield may be
circular, elliptical, or any other shape; it may
even be rectangular, as in the case of Brunei's
Thames tunnel. The shield for the Clichy
sewer tunnel in Paris was elliptical in outline.
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Again, if the material is not too soft, the
shield may be segmental only, that is, com-
prising but a part of the outline of the full

shield, usually the upper part. The shield for
the use of the East Boston tunnel recently
constructed was segmental and was used for
the roof of the tunnel only, as is also shown
in the illustrations. The front portion of
the cylindrical shell, consisting of the front
portion of the shield as a whole, may be
vizor-shaped if material is not too soft. In
such a case the upper part of the fresh
excavation is protected by the vizor exten-
sion of the shield. Where tlie material is

stiff enough to hold itself up for a short
time the front extension of the shell is not
needed.

It is thus seen that the purpose of the

is needed for the material at the bottom of
the tunnel than at the top, but as the pres-
sure required for the bottom must in general
be used, there will be danger of "blow-outs"
at the top, requiring great caution in soft
material. With a diameter of shield of 22
feet the pressure at the bottom of the excava-
tion may exceed the water pressure at the
top by between g and lo pounds per square
inch. Such inequalities tend to produce
either a "blow-out" at the top of the heading
or an inrush of water and soft material at
the bottom. The table at the top of the follow-
ing page was compiled by Mons. R. Le Gouez
and shows the dimensions of the cylindrical

shells of some of the principal shields used in

tunneling through soft material up to the pres-

ent time.

Cross Section.

Fig. 8.

shield is to prevent the inrush of water and
soft material while excavation is being made,
the diaphragm of the shield acting as a bulk-
head and the openings in it being so devised
as to be quickly closed if necessary. The
extension of the shield in front of tlie dia-

phragm is designed to prevent the falling or
flowing in of the exposed face of the new
excavation. The extension of the shell back
from the diaphragm is designed to afford
opportunity for putting in place the finished
tunnel lining, whether of cast iron or of steel
plates lined with masonry. Where the mate-
rial is saturated with water it is usually neces-
sary to use compressed air in connection with
the .shield. The intensity of this air pressure
is determined by the depth of the tunnel be-
low tlic surface of the water above it. It is

evident that a greater intensity of pressure

The friction on the outside of the shell of
the shield against the surrounding material
may be over 1,000 pounds per square foot or
much less than that. The amount of nomi-
nal hydraulic jack power required may be
roughly taken at 4,000 to 6,000 pounds to
every square foot of frictional surface on the
outside of the shell of the shield.

Some of the principal later tunnels which
have been or are to be constructed by the
aid of shields, in addition to the early tunnels
of Brunei and others, are the Sarnia tunnel
under the Saint Clair River, near Detroit,
Mich, (already described); the East Boston
tunnel, a part of the rapid transit system of
the city of Boston; the two parallel single-
track electric trolley tunnels now being com-
pleted (1904) under the North River between
lioboken and New York, and the tunnels



1. Entrance to first liroachvay Tunnel, X. V. City, constnicteil in iS6q liy AlficJ E. Bench.

2. Tlie first Broadway Tunnel Car jiropelleil by air pressure, devised by Alfred E. Beach,

and operated in 1S71.
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Name of Shield

Concorde Siphon
Clichy Siphon
Mersey
East River
City and South London
Glasgow District
Waterloo and City
Glasgow Harbor
Hudson River
St. Clair River
Clichy Tunnel
Clichy Tunnel
Blackwall
Waterloo Station
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The base of rail at the same place is about

45 feet below mean high water. As the

depth of the water in the Harlem River at

the tunnel crossing was about 26 feet at mean
high tide, the range of tide being about five

feet, the first step in the construction of the

tunnel was to dredge the soft material from
the bed of the river to a depth of 12 or 13

feet, leaving natural slopes on each side.

The width of the deepest part of this dredg-

ing was a little greater than the width of the

finished structure. Four lines of piling about

6 feet 4 inches apart transversely were then

driven throughout the length of the tunnel

location, the piles being 8 feet apart longi-

tudinally in each row. These piles were cut

off approximately at the elevation of the top

of the finished tunnel structure. A pile plat-

form of the usual character for working pur-

poses was also constructed along either side

of the tunnel location, so that an open chan-

nel a little wider than that of the finished tun-

nel was left between these two service plat-

Transverse section through
double-tube tunnel, between
piles.

Transverse section
double-tube tunnel
piles.

Fig. 9,

forms. A suitable framed and braced skele-

ton timber structure was then completed,
whose outer width was exactly the width of

the finished tunnel structure, and sunk to a

suitable depth so as to escape the piles

already driven and cut off. Corresponding
longitudinal timbers were firmly bolted to the

service platforms, but separated from the

frame on each side by a distance of 12 inches.

The frame and timbering were put so accu-

rately in place that these two 12-inch open
spaces, one on either side, constituted exact

guides for two lines of heavy sheeting 12

inches thick, which were next driven in place.

Each of these lines of heavy sheeting was
formed of units composed of three 12-inch

by i?-inch sticks firmly bolted together, mak-

ing one piece 36 inches by 12 inches. Three-
inch by 4-inch pine strips were spiked to

each of the 12-inch faces of these sheet piling

units so that when driven in place a tongued
and grooved result was produced. This line

of heavy sheet piling on either side was
firmly driven to refusal at all points by pile

drivers supported on the service platforms.
After driving the two lines of sheeting in

place they were accurately cut off by a circu-

lar saw, on a shaft held between the leads
of a pile driver, at an elevation a little above
the top of the finished tunnel. On the top
of this accurately cut off line of heavy sheet-

ing was sunk a timber roof consisting of
three courses of 12-inch by 12-inch timbers
separated by two longitudinal courses of
2-inch plank. The under side of this timber
roof carried four longitudinal lines of 12-inch
by 14-inch timbers which, when the roof was
sunk, rested upon the tops of the four lines
of piles already described. This arrange-
ment of tlie heavy timber roof and the two

side lines of sheeting forms an enclosed
chamber into which compressed air was
forced so that laborers entered it, made

ii?.'— the desired excavation and completed
the tunnel structure. As fast as the ex-
cavation in this chamber was finished

the piles were again cut off at an eleva-
tion a little greater than the bottom of
tlie concrete mass forming the floor of
the tunnel, so that the concrete sur-

rounded the tops of the piles to some
e.xtent. As the concrete tunnel struc-

ture with the cast-iron lining was thus
completed it rested both upon the bot-

tom of the excavation and on the piles,

thus affording a firm and strong support

under moving traffic, however soft the

material might be. The joint between
the timber roof and the two side lines of
sheeting was rendered tight by a flat

strip of steel in a vertical longitudinal

position forced into the timber as the

xoof settled down upon it. This joint,

as indeed all the points of the work,
proved to be practically water-tight, so

that the construction of the tunnel in the

chamber was rapidly prosecuted without

any trouble from entering water. The
pressure of air used in the chamber was
only that due to the head of water, that

is, about 25 feet, above the under

side of the timber roof. With this

pressure the water was pumped out of

the chamber enclosed at each end by a suit-

able but temporary bulkhead, and the remain-

ing work was accomplished as if in an open

cut. Thus, although the bottom of the tun-

nel was about 47 feet below mean high

water, the air pressure in the chamber was
that due only to about 25 feet head of

water. The illustration, made from work-

ing drawings, shows clearly this method

of building tunnels, which is obviously prac-

ticable to any depth at which it is feasible for

laborers to work in compressed air. Instead

of using a temporary timber roof, which was
removed after the tunnel was completed for

the first half of the work, the upper half of

the completed tuimel was used for the roof

sunk on the two lines of sheeting cut off at a

correspondingly lower elevation for the last

through
showing
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portion (about one half) of the tunnel.

Although the Harlem River tunnel was con-

structed in soft material, the method is equally

well adapted to construction in hard material

or even in rock. It is the latest distinct ad-

vance in sub-aqueous tunneling successfully

accomplished. See also Subways.
VV. H. Burr,

Professor of Civil Engineering, Columbia Uni-
versity.

Tunnels, Great Modern Mountain. The
completion of the boring of the Siniplnn tunnel
on 24 Feb. 1905, thus assuring of its being
opened to travel during the latter part of the
year, marks the culmination of one of the great-
est events in civil engineering during the last

decade, and the successful termination of the
greatest tunnel boring enterprise of any age,
ancient or modern.

At the present time, four great tunnels
pierce the great Alpine barrier between Nor-
thern and Southern Europe. The Mont Cenis
and the Saint Gotthard connect France and
Italy; the Arlberg places .'Kustria in communi-
cation with Italy, while the Simplon fornis a
direct connection between Italy and Switzerland,
bringing Geneva and French Switzerland into

closer communication with Milan and the Adri-
atic railways. It also shortens the distance
from Calais to Milan by 95 miles, as compared
to the Mount Cenis route, and by 80 miles over
the route passing through the Saint Gotthard.

The feasibility of a transalpine tunnel was
contemplated about the middle of the igth cen-
tury, and work was begun on the Mount Cenis
tunnel in 1857, at a point near Modane in

France, from which it passes under the eleva-
tion. Col de Frejus, about 18 miles west of
Mont Cenis, and emerges into Italian territory

at a point near Bardonecchia, 24 miles from
Susa. The exact length of the tunnel between
portals is 7.6016 miles, but as the railway, in-

stead of entering the tunnel at the portals, joins
it through special curved sections at each end,

the total length of the borings amounts to

about 8 miles. It was bored simultaneously
from both ends on a rising gradient, with its

summit at the middle point. The grade from
Modane is about i in 2,000. The rock forma-
tion traversed as the boring advanced south-
ward from Modane was characterized by car-

bonaceous schist 1.3027, quartz 0.2414. limestone
0.2210, and calcareous schist 2.0357 miles ; while
the entire distance traversed from the Bardo-
necchia end to the summit amounting to 3.800
miles, was through calcareous schist. The alti-

tude of the tunnel is about 4,248 feet above sea-

level, and 5,428 feet below the crest of the
mountain. At the Modane end the tunnel is

25 feet iYz inches wide at the bottom. 26 feet

2j^ inches at the point of maximum breadth

;

semicircular in form, and 24 feet 7,' j inches in

height. At the Bardonecchia portal, an elliptical

arch is introduced to resist the greater strain

caused by the different inclination of the strata,

and the height is 11^ inches greater than that
of the Modane section. The side walls are 8
feet 6 inches in thickness throughout the entire
length of the tunnel, and with the exception
of 3CK) yards on the north side, are lined with
brick and stone, while the side paths are paved
with flagstones 20 inches in width. During the
first three years, the operations consisted of
hand labor exclusively, but in 1861 and 1862,
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power drills were installed at the Bardonecchia
and Modane ends, respectively. The drills em-
ployed were designed by Soinmeiller, the chief
engineer. They were of the percussion type,
the operative power being compressed air. Gas
factories and machine shops were installed at
each end. During the boring process, many
springs were tapped, the water from which
found an outlet through the tunnel. This wa-
ter was finally utilized to furnish the power for
the air compressors operating the drills— the
Italian engineer profiting by the suggestion of
the invention by Bartlett in 1855, of a rock drill

operated by air compressed by a steam engine.
The air compressing apparatus was installed
at the Italian end, the compression approximat-
ing six atmospheres, derived from the hydraulic
pressure from mountain streams and the water
from the tapped springs. The same apparatus
supplied fresh air at the rate of 2,000 cubic feet
per minute, while the ventilation was accom-
plished partly by the atmospheric drills, and
partly by special ventilating pipes 8 inches in
diameter, the blowers and exhausting bells be-
ing operated by powerful turbines. Gun-powder
was exclusively used in the blasting operations,
the charges being fired by a magneto-electric
apparatus in front of a movable bulkhead, which
was advanced as the work progressed, the de-
tritus being subsequently removed by hand, by
gangs of men 900 feet apart, working on scaf-
folds at various heights. The hauling was ac-
complished by horses and small trucks. The
credit of the work belongs to the three Italian

engineers, Sommeiller, Grandis, and Grattoni,
whose genius surmounted the many obstacles
which daily confronted its advance. The boring
of the tunnel was finished in 1870, and it was
opened to traffic in 1872, equipped with a double
track railway and cost $1,100 per linear yard, a

total expenditure of $15,000,000, and required

13!^ years for the accomplishment of an engi-

neering task, which was the greatest in its time.

The entire undertaking was financed by the
Sardinian Government. It is an example of
tunnel construction by the drift method.

Immediately following the opening of the
"Mt. Cenis" for travel in 1872, a work of
much greater magnitude was undertaken not
only to make another connection between France
and Italy, but to connect the North Sea ports
with those of the Mediterranean ; those of Bel-
gium, Holland, and Germany, with Genoa: and
the Valley of the Rhine with that of the Po.
The enterprise was too great for private indus-
try or capital, therefore, in 1871 Italy, Germany,
and Switzerland voted large subsidies for the
construction of a railroad to run from Lucerne,
Switzerland, to Lake Maggiore, Italy, a distance
of 108 miles, 21 per cent or about 120,000 feet of
which was to be tunneled through mountains
of granite. It was estimated that the work
could be accomplished at a cost of 187,000.000

francs. .An international treaty was signed ; a

stock company was organized with 34,000,000
francs of stock in 20 shares, and 68,000,000
francs of mortgage bonds. Italy gave 45,000.000
francs, and Germany and Switzerland each
20.000,000 francs. This estimate, however, was
foimd to be too low by 102,000,000 francs, and
caused a great many unnecessary delays in the

work, which was finally completed at a cost of
289,000,000 francs ($57,800,000'), of which
$11,500,000 was expended on the Saint Gotthard
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tunnel alone, the location for which in spite of
many undesirable topographical conditions was
selected at the most central point of the Alpine
range, on account of the directness of the route
thus obtained. The northern portal is situated

near the little village of Goeschenen in the can-
ton of Uri, Switzerland, from which the axis

of the tunnel passes through the range under the
lofty peak known as Col de St. Gotthard, and
emerges from its southern portal near Airolo
in the canton of Tessin, Italy, after traversing
a direct distance of 954 miles, and forms a part
of the railway from Lucerne to Chiasso.

Unlike the case of its predecessor, the Mont
Cenis, the tracing of its axis was beset by a

great many difficulties, due to adverse topo-
graphical conditions. The axis of the Mont
Cenis was traced under the mountains by means
of three astronomical observatories, one being
established at a high elevation and equipped
with a telescope that revolved in the vertical

plane passing through the axis of the tunnel.
From this station the positions of the other two
observatories were determined toward the en-

cessive views of the magnificent Alpine scenery
from various altitudes, passing within a few
hundred yards of Rutli, Biirglen, Altdorf and
other spots made famous by William Tell, and
through the intricacies of the rugged Axen-
strasse. Salient facts relative to the construc-
tion of this tremendous piece of engineering
may be briefly stated as follows: The work
was prosecuted under the Belgian system, main
heading; the rock drills being operated and ven-
tilation accomplished by water power exclusively.
At the Swiss end, 1,220 horse-power was derived
from the Reuss River by means of four hori-
zontal impulse turbines, and at the Italian end,
1,220 horse-power, from the combined heads of
the Tessin and Tremola rivers, by means of six
turbines of the same type. These turbines work-
ing in pairs, drove groups of Colladon air com-
pressors, which supplied i.ooo cubic yards of air
per hour at a compression of seven to eight
atmospheres, equal to 100 horse-power, deliv-
ered at the drills, which, when exhausted,
equalled 8.000 cubic yards of fresii air per liour.

Dynamite was exclusively used in the blasting
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trances, their telescopes placed in the same verti-

cal plane, and the direction of the axis supplied
to them whenever necessary. The direction
of the Saint Gotthard was determined by
careful triangulation ; the fine topographic maps
of Switzerland forming an important and valu-
able adjunct to the operations. Owing to the
great elevation at which the tunnel was driven,
that of the north and south portals being re-

spectively 3,639 feet, and 3,757 feet above sea-
level, seven sets of helical or spiral tunnels, four
on the Italian, between Giornico and Fiesso, and
three on the Swiss side, were constructed to
bring the railway up to the great elevations of
the portals. This system, designed by Hellwag,
the engineer-in-chief, comprised a series of one
hundred tunnels in all, some of which are 6,000
feet or more in length, making the total dis-

tance tunneled slightly less than 23 miles. Un-
der these conditions, the trains enter the foot
of the mountains and by winding about through
the spirals within its bowels, emerge along its

sides a couple of hundred feet higher up at each
lift uiUil the entrance to the main tunnel is

reached. The travelers are thus afforded suc-

operations, being considered cheaper and safer
than nitro-glycerine. At first the arrangements
for ventilation were very inadequate, and com-
bined with a lack of proper sanitary and hy-
gienic regulations, resulted in a great loss of
life. The application of the injector system of
ventilation, invented by Signor Saccardo, engi-
neer of Bologna, rectified these conditions ma-
terially. The force of laborers numbered 3,500,

all Italians, while the officers were Swiss and
Germans. The men were paid from 3 to 6
francs per day of 8 hours work, and had to

board themselves. L'nder these circumstances
the poor food with which they supplied them-
selves, contributed greatly toward the enor-
mous death rate. Favre (Swiss) was the head
of the firm of contractors. The cross section

dimensions of the boring is similar to that of

the Mont Cenis, and is lined throughout with
masonry 18 to 20 inches in thickness. It is

equipped with a double-track railway, and re-

quired 95^ years of labor for its construction,
which was commenced in 1872 and completed in

1882.

Tlie third grcal .'\lpine tunnel, the "Arlberg."
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forms a part of tlic Austrian railway between
Innsbruck and Bliidcnz in 'I'yrol, whicb con-
nects westward with the Swiss railroads, and
southward with those of Italy. It penetrates

the Alpine water-shed between the Rhine and
the Danube, from St. Anton to Langen, a dis-

tance of 10.25 kilometers, about 6jf) miles, its

axis passing 1,594 f^'"' under Arlberg Pass.

The eastern and western portals are respec-

tively 4,277 feet and 3,985 feet above sea-level,

with the stmimit at an elevation of 4,301 feet.

Its construction was commenced in icS8o and
completed in 1883, at a cost of $7,500,000. Pas-
senger trains pass through the tunnel in about
twenty-five minutes.

Many schemes to connect Switzerland and
Italy by a railway near the Simplon Pass had
been in contemplation for several years. In
1881 the Jura-Simplon Railway advanced the
scheme of piercing the Alpine barrier by a tun-
nel, which entering the base of Monte Leone at

a short distance above Brigue, situated on the
Switzerland side, on the left bank of the Rhone,
and passing under the lofty mountain range,
would emerge at Iselle on the Italian side, the
distance to be traversed being somewhat over 12

miles. Since the days of the Roman Empire,
the Simplon Pass has been the trade route be-
tween Milan and the flourishing cities of the

Valley of the Rhone. For more than 2,300 years
it was the great highway of trade and travel be-

tween Southern and Northwestern Europe.
Over it, Hannibal led the conquering armies of
Carthage, and, later, Csesar his legions, when
he laid the foundations of the Roman Empire.
In modern times the Jura-Simplon Railway has
run its trains along the same route, although
laboring under the almost prohibitory difficulties

of excessive grades, and the long distance com-
pelled by the ruggedness of the rock formation
on the Swiss side of the frontier. The Swiss
and Italian governments considered the scheme
proposed by the Jura-Simplon Railway Com-
pany favorably and undertook its financing

jointly. The Swiss government entrusted the
work of construction to the Baugescllschaft
fucr Simplon-tunnel, Brandt Brandau & Co.,

extending to it a credit of $13,000,000, stipulating

that the entire work should be completed in 5'/2

years, the limiting date being stated as 21 May
1004. For each day that the work was finished

prior to that date, the company was to receive

a premium of $1,000, and for each day of delay
subsequent to that date, it was to be fined a

similar amount. The price named, however,
was greatly exceeded, tlie actual cost finally

amounting to $15,700,000; the additional pay-
ment, and the extension of the time for comple-
tion being agreed to by the govenmients inter-

ested, on national grounds, as well as in due
recognition of the many unexpected difficulties

that confronted the contractors and caused un-
avoidable delays. For example, although the

advancement of the tunnel averaged between 500
and 700 feet per month, an advance of only 50
feet was made during the first three months
of 190J, the work being retarded by the tapping
of many springs, and the occurrence of numer-
ous rock-slips.

The first blast in the work of boring was
fired 21 Nov. 1898, the operations being carried
on simultaneously at both the Swiss and Ital-

ian ends. In order to avoid the excessive
freight rates compelled by the expensive opera-

tion of the traffic over the inclines of the Saint
Gotthard, as well as for the purpose of making
it an express route operating fast-train service,
the altitude of the tunnel was kept as low as
possible, although it might have been driven at
a much higher level with an enormous saving
in the cost. The Swiss end has an altitude of
2,250 feet, and the Italian end 2,076 feet above
sea-level, while the summit of the tunnel, where
the ascending gradients from each end meet,
has an altitude of 2,310 feet.

This tunnel, unlike the other transalpine bor-
ings, which are single passages equipped with
double tracks, consists of two parallel tubes or
twin passages, each i6'4 feet wide, separated by
a distance of 55.7 feet between their axes, each
passage being equipped with a single track, thus
permitting of travel in both directions at the
same time. It is straight throughout its entire
length with the exception of a short curve at

each extremity, so that the new railway ruiming
from Brigue and gently ascending the Valley of
the Rhone for a distance of i54 mile, enters the
tunnel on a right curve of 1,050 feet radius.
The straight portion of the tunnel commences at

a distance of about 460 feet from the entrance,
extends a distance of 12^4 miles, at an obtuse
angle with the Rhone Valley in Switzerland,
and the Val Vedro in Italy, and emerges on a

left curve of 1,311 feet radius, above the banks
of the Diveria River, on the Italian side. It has
rising gradients of 2 per 1,000 from the Swiss
side, and 7 per 1,000 from the Italian entrance,
the summit of the tunnel or the meeting point
of tlie gradients being at a distance of 5,944
miles from Brigue, at an altitude of about 2,310
feet above the level of the sea, and about 7,000
feet below the crest of the mountain between
the Furggenbaumhorn and the Wasenhorn.
The two passages are connected by transverse
galleries or cross-headings at intervals of 660
feet, thus facilitating ventilation, and problems
of transportation. At the summit the trans-

verse gallery is excavated to double width, and
afifords room for the central station located at

that point.

The working force numbered 1,000 men, di-

vided into three shifts on the eight hour basis,

so that the work was carried on continuously
day and night during the entire period of over
six years. These laborers were all Italians, the
Swiss having no adaptability to the work of
blasting rocks and removing debris, thousands
of feet below the snow-capped mountain ranges,
or the verdant hills upon which they tended
their herds and crops. This small army of
workmen were comfortably located in well-
arranged quarters which were erected across
the river near the Swiss portal, and every neces-
sary precaution was taken to protect their health
and keep them in a fitting condition to prose-
cute their labors. The many fatalities conse-
quent to a lack of these precautions in the con-
struction of the Saint Gotthard afforded an
example by which the Simplon management
profiled greatly. .'\t the Swiss end they estab-

lished a fine hospital with facilities for treating

emergency and contagious cases. Sanitary and
hygienic regulations w-erc strictly enforced.
When a shift of laborers were relieved and
came out of the liot workings in the tunnel,

each man was required to take a bath at once,

before being exposed to the keen .\lpine atmo-
sphere, and he was required to hang his damp
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working clothes in a drying room, and put on
another suit while he was off work. As the

Simplon boring was executed at a depth rang-

ing from 5,000 to 7,000 feet below the surface

of the mountains, about 50 per cent deeper than
had ever been required previously, the engineers

were compelled to devise means to ameliorate

the resulting conditions of torridity, in which
the temperature frequently rose to 1 10° F.

These conditions were modified by pumping cold

water from the outside into the boring through
pipes pierced with small holes, so that the water
fell upon the laborers like a fine rain or drizzle,

and through this liquid veil the fresh air was
forced and cooled to a bearable temperature.

The general refrigeration was effected by means
of 34,118 feet of g.96 inch piping from each end,

connected to four refrigerating appliances of 71

heads and 11 jet sprays placed at intervals along
the boring, so that the spray would bathe all the

sides of the headings in the neighborhood of

rock heated to a high temperature by infiltration

from hot springs, the waters of which were of

a parboiling temperature and often exceeded
112° F. The plan of carrying away the hot
water to some point where its effect would not

cause the same local inconvenience was uni-

formly pursued, but only partially prevented the

heating of the air, although the greatest care

was taken to insulate the pipes both from hot
and cold radiations. Ventilation was accom-
plished with the aid of the auxiliary tunnel. No.
I. It is to be understood that of the twin pas-

sages, the one designated as No. 2 was completed
first, that is, enlarged from the heading to its

ultimate dimensions, passage No. 1, at first being
carried on with much smaller dimensions, and
forming an important adjunct in the system of

ventilation. The compressed air for this pur-

pose and for operating the compressed air loco-

motives was carried through tunnel No. I. to

the headings through pipes varying from 1. 18 to

1.97 inches in diameter; air valves on the main
at various points enabling the recharging of the

locomotives. When the heading face was some
distance in advance of one of the transverse gal-

leries, cool air was supplied to a nearby point
through a light sheet-iron pipe carried imme-
diately below the roof of the heading. At inter-

vals a connection was formed between the hy-
draulic pressure main running along the floor

of the heading, so that a jet of air was forced
into the overhead pipe under a pressure of about
78 atmospheres, inducing a strong current in

the pipe which was conducted right up to the
face. The water was collected in and drained
off a number of siphons placed at intervals along
the air main. During the last two years of the
work compressed air locomotives were exclu-
sively used at the Swiss end as the use of horses
for switching the spoil trucks at the headings
was made impossible by the heat of the tunnel.
An important feature of the entire work was the
fact that no possible advantage that could be
derived from transported hydraulic force was
neglected. The water discharged from the tun-
nel from tapped hot springs and infiltrations

amounting to 50 or 60 gallons per second was
utilized to operate the ventilator turbines, as
also the return water pumped into the tunnel
for power to drive the rotary drills, and for pur-
pose of refrigeration, amounting to 26 gallons
per second.

The rock boring work was accomplished with

the Brandt hydraulic perforator, a machine con-
sisting of a hollow steel stem, 2-)4 inch diame-
ter, carrying on its end three tempered cutting
points. It was operated by a hydraulic engine
with a pump pressure ranging from 80 to 120

atmospheres, representing an available force of
22,000 to 26,000 pounds. During operation,

water was constantly forced through the

hollow stem, and while washing away the
debris, tended to keep the teeth cool. The
teeth, biting into the rock wore it away at

the rate of about '/] an inch per revolution, the
number of revolutions varying from 4 to 8 per
minute according to the hardness of the rock.
From 10 to 12 machines were in operation
at each end of the tunnel from the start. When
the drills had penetrated to the depth of about
five feet, they were withdrawn, the dynamite
was inserted and fired and the spoil cleared
away.

Although the wear on the teeth of the drills

was so excessive that they had to be replaced
frequently, their service was so effective and so
superior to that of the diamond drills, that they
will probably supersede the latter universally on
work of this character hereafter.

Perhaps the greatest of all of the difficulties

encountered in the prosecution of this work was
the influxes of hot water, first on the Swiss and
later on the Italian side. Professor Schardt,
the official geologist, estimated that the tunnel
discharged one billion cubic feet of water dur-
ing its construction. At times the boiling
springs tapped converted the boring into a veri-

table canal, forcing a suspension of operations
for months at a time, until the water was got-
ten under control, pumped out, and the walls
of the tunnel sufficiently cooled by sprays of ice

water, to allow the men to resume work. Even
then they had to be sprinkled constantly with
ice water to enable them to withstand the deadly
temperatures. These conditions forced the
abandonment of the operations on the Swiss side

at a point about six miles distant from the en-
trance, the necessity for the suspension of oper-
ations being materially augmented by a land-
slide which occurred at Moerel, a point on the
Rhone, a short distance above tlie intake of
head-water which supplied the hydraulic force
for the power station at Brigue. The work
was then carried on from the Italian end, and
advanced regularly at the rate of about i6'/2

feet per day, until 6 Sept. 1904, when a

gigantic boiling spring was tapped which
discharged into the tunnel a stream of wa-
ter with a temperature of 113° F., at the rate

of 1,600 gallons per minute. The rock tempera-
ture was forced up to 108° F., and the work had
to be stopped until a transverse gallery could
be constructed to join the two southern pas-

sages so as to allow the hot water to flow out

of the main passage through a lateral canal

along its walls. The temperature was cooled by
jets of ice cold water, and after a delay of three

months during which the work of enlargement
was accomplished, the heading was pushed for-

ward resulting in a junction of the northern

and southern tunnels 24 Feb. 1905. allowing the

immense volume of water which had accumu-
lated in the headings of the abandoned north

tunnels to flow down through the main south

tunnel into the Diveria River.

The machinery installed at both ends of the

tunnel were mainly of European manufacture.
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It consisted o{ four-stage high-lift centrifugal

pumps and hydraulic turbines at the power

stations, centrifugal pumps driven by Pel-

ton wheels in the swamped portions of

the tunnels; duplicate I2j4 foot ventilat-

ing fans, which will continue to serve all

the requirements of the tunnel under operative

conditions, driven by two 200 liorse-power hy-

draulic turbines. High-pressure plunger pumps
in connection with the hydraulic accumulators,

each pair of pumps being driven by a Pelton

wheel, supplied cold water to sixteen Brandt
hydraulic borers working at both ends of the

tunnel, four at each heading face. The high-

lift refrigerating centrifugal pumps were run in

series at 950 revolutions per minute, under a

pressure of 370 pounds per square inch, and
supplied water to the refrigerating plant at the

rate of 18.21 gallons per second. The refrig-

erating conduit also furnished power for four

ejector pumps and six portable fountain heads

located in the traversing galleries. In the be-

ginning steam locomotives were employed for

hauling, and steam engines were kept in reserve

to be used in case of the failure of the water
power : but as the work advanced, compressed
air locomotives were used e.xclusively at both
ends of the borings. The air compressors had
a capacity of two and three cubic meters of free

air per minute, and compressed air into a reser-

voir of the tubular battery type. The machinery
installations at both ends of the tunnel were
identical.

A very clear idea of the difference in the

amount of time and labor consumed in the bor-
ing of ancient and modern tunnels may be ob-
tained by comparing the Roman tunnel bored
for the purpose of draining Lake Fucino, with
the Simplon. The former, begun in the reign
of Julius Caesar, was completed during that of
Claudius 52 a.d. It was 3^2 miles long, and
passed under the Palatine at a maximum depth
of 400 feet. Its construction involved the sink-
ing of 40 vertical shafts and many inclined gal-

leries, requiring the labor of 30.000 men during
a period of 11 years. It was the most celebrated
work of its kind at that time, and still remains
in an almost perfect state of preservation.

On the other hand, the Simplon tunnel with
its twin passages 12^ miles in length, repre-

senting 245^ miles of boring, at a depth often

exceeding i]4 miles below the surface, required

the labor of 1,000 men during a period of about

65/2 years. The Fucino tunnel has a normal
cross section 10 feet high by 6 feet wide : with

the appliances used in the work of the "Simp-
"on" it could have been easily bored in six

nonths.
The only American tunnel comparable to

.he transalpine borings already described is the

Hoosac tunnel on the line of the Fitchburg
Railroad, between Troy, N. Y., and Greenfield,

Mass. It is driven through a southern spur of
the Green Mountain range, known as Hoosac
Mountain, and is 25,037 feet (4%) miles in

length. Its construction was commenced in

1855 and completed in 1873, the masonry work
requiring several additional years. During this

period the work was suspended many times on
account of a lack of funds, and the natural ob-
stacles encountered. Where the rock is solid, it

is 20 feet high and 24 feet wide, but wher-
ever arching was necessary these dimensions are
somewhat greater. The work was carried on by

four headings, one from each end, and two
from an intermediate shaft 1,028 feet in depth :

modern tunnel boring methods, involving the

use of electricity, nitro-glycerine, air compres-
sors, and power rock drills, and marking their

first introduction in America. It has an as-

cending gradient of 26 4-10 to the mile, is

equipped with a double railway track, and cost

a little less than $11,000,000.

The lengths of some of the other important
mountain tunnels in various parts of the world
are as follows : the "Giovi" on the Genoa-Ronco
Railway. 8.260 meters (about 5 1-6 miles) ; the

"Marianopoli," on the railway from Catania to

Palermo, in Sicily, 6,840 meters (about 4^4
miles) ; the "Sutro" in Nevada, 6,000 meters
(about 35{t miles) ; the "Standridge," between
London and Birmingham, 4.Q70 meters (a little

more than 3 miles) ; the "Nerthe." between Mar-
seilles and Avignon, 4.620 meters (a little more
than 2-54 miles) ; the "Pracchia Tunnel," on the

main railway line between Florence and Bo-
logna, through the Apennines, comprising 52
tunnels with heavy gradients— 25 per 1,000

throughout, the several tunnels varying in length

from 3,000, 6,000 to 9,000 feet, characterized by
very poor ventilation, which was finally im-

proved by the Saccardo system of ventilation,

which was here applied practically for the first

time. The "Bilbo" in Italy, 4,240 meters (a lit-

tle over 2^2 miles) ; the "Kaiser Wilhelm," on
the Moselle railway, near Kochem, 4.220 me-
ters ; it is the longest tunnel in Germany. The
"Blaisy.'* on the railway from Paris to Lyons,

4.100 meters (2;/$ miles) : the "Stampede," on
the Northern' Pacific Railway, 9.850 feet, and
the "Cascade," on the Great Northern Railroad,

13.413 feet in length, through the Cascade
Mountains in the State of Washington. The
construction of the former was begun in 1886.

and completed in 1888 ; that of the latter cover-
ing the period between 1897 and 1900, the cost

of each being about $1,250,000. Both of these

tunnels pierce the mountains at a considerable
elevation, about 3.000 feet above sea-level, but
are surpassed in this particular, and the techni-

cal difiiculties of construction encountered, by
those of the transandean railways, the most
notable of which was opened in 1892, on the
Peruvian Central Railway, running from Callao
to the Pacific Ocean, thence by way of Lima to

Oroya on the eastern slope of the Cordilleras.

This line after passing the station Sureo on the

Chalappa Viaduct at an elevation of 6.650 feet,

overcomes the great topographical difficulties of
the Matacana Valley and passes through the

tunnel, 3,596 feet long, at a height of 15.781

feet above sea-level — an elevation equal to that

of Mont Blanc, the highest peak of the Alps
— in a region of perpetual snow, 104 miles from
Callao. Another one, 15,880 feet in length and
forming a part of the railway between Buenos
Ayrcs, Argentina, and Santiago, Chile, pierces

the Andean range at an elevation of 10,500 feet

above the sea.

The most notable of the many other exam-
ples of mountain tunnels are the "Stone Moun-
tain Tunnel," at Gibraltar, a series of galleries

3 miles long, pierced for cannon at intervals of

12 yards and having guns of large calibre al-

ready mounted in i.ooo of these embrasures.
The "Joseph II. Mining Adit," forming the

main efflux gallery of the metal and sulphur
mines at Schemnitz. Hungary. It was com-
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menced in 1782, the time required for construc-
tion being estimated at 30 years, and the cost at

1,215,000 florins. The progress of the work,
however, suffered a great many delays and it

was not completed until 1878. the total expendi-
ture amounting to 4,599,000 florins. It is 9 feet
10 inches high, 5 feet 2 inches wide, and is the
longest mining tunnel in the world, having a
length of 1014 miles. The "Kojak," forming a
part of the Northwestern State Railway of In-
dia, about 2'/4 miles long, and completed in

1891. The "Tequixquiac," a boring 14 feet in

diameter, driven through sandstone for the pur-
pose of draining the Valley of Mexico. It is

6 miles long and cost $6,760,000. The drainage
works designed to improve the sanitary condi-
tion of the City of Mexico and prevent the in-

undation of its streets, for long periods at a
time, by the overflow from Lake Texcoco, and
the consequent loss of thousands of lives, were
begun during the latter part of the i6th cen-
tury. Up to 1789, the work was of an intermit-
tent character, cost many thousands of lives, and
many millions of dollars. From 1789 to 1830,
the effort was more sustained and systematic,
but, although $8,000,000 had been expended, and
the city protected from the inundations, its posi-
tion in the bottom of a basin without natural
drainage, with the artificial drainage canal in-

adequate in depth owing to its being controlled
by the level of the lake which was but slightly
lower than that of the city, continued to keep
it subject to virulent epidemics of malaria. The
new works, gigantic in character, and ranking
with the greatest of modern engineering accom-
plishments, were begun in 1885, and completed
in 1900, with a total expenditure of $20,000,000.
These works consist of a complete sewerage sys-
tem within the city ; a system of sewers to con-
trol the overflow of the entire valley ; a canal

43 miles long, connected with the sewerage sys-
tem, at the Saint Lazaro gates, by which the
sewage of the city, its waste waters, and the
waters of the valley are conducted to the tun-
nel, thence to a river emptying into the Gulf
of Mexico. The "Graveholz,"' on the Bergen
Railway in Norway, about 3j^ miles in length,
and the Yanagase Zama forming a part of the
Tsuruga-Nagahama Railway in Japan. This
road is a 27-miIe branch running from the north
coast of Japan to a junction with the main line

at Nagahama. The greater portion of the line

runs over a flat country, with easy gradients
and curves, to Yanegase, 9 miles from the coast
of Tsuruga, where it encounters the mountain
range extending from the coast of Yechezan on
the north, to Lake Biwa on the south. The
tunnel pierces the range at the summit level of
the line, 751 feet above the sea, and 788 feet

below the crest of the mountains. It runs in an
east and west direction, the greater part of its

length of 4,436 feet being straight with a short
curve of 990 feet radius, introduced at the west-
ern end, from which the line descends a nar-
row gorge between the mountain spurs, on a
heavy embankment for a distance of 3 miles,
and passing through a short tunnel, emerges
on a plain over which it runs on an easy grade
to its terminal on the breakwater in Tsuruga
Bay. It is IS'A feet high, 10 feet wide at the
bottom and 14 feet wide at the springing line

of the semicircular brick arch of 7 feet radius,
forming its top. A drain i foot 6 inches wide
and 2 feet deep runs along the centre of the bot-

tom, with a uniform gradient of i in 40. It
was driven from both ends — the work at the
western end was begun in 1880 and that at the
eastern in 1883. Ingersoll rock drills were em-
ployed, but with little success, their powerful
percussion working adversely through the rock
formation which was interspersed with veins
of clay. The working force was divided into
3 shifts of 8 hours, except when operating
through very wet ground, when the hours of
labor were lessened by dividing them into 4
shifts of 6 hours. This arrangement was made
still more imperative by the bad ventilation
after the headings had advanced 300 feet, al-
though every precaution had evidently been
taken to provide against such a contingency.
These conditions were subsequently somewhat
improved by

_
the introduction of ventilating

blowers and air compressors driven by turbines.
At first, powder was used for blasting purposes,
dynarnite being substituted soon afterward.
The timbering consisted of green matsu. Dur-
ing the early stage of the work it was attacked
by insects which gave much trouble; their rav-
ages, however, were completely checked by in-
fusions of carbolic acid. The material used in
the lining amounted to 2.706,640 bricks, 103,000
cubic feet of stone, 90.288 of sand, 2,522 of lime,
and 705 tons of cement. It was completed in
the spring of 1884 and cost 449.457 yen (about
$337,000), an average of $230 per linear vard.

Reverting to the "Simplon Tunnel," "in the
construction of which many great technical diffi-

culties were overcome by the application of mod-
ern machinery and a high order of engineering
thought, the demonstration of the feasibility of
driving mountain tunnels at low levels is, per-
haps, the most important of all the new facts
established by the operations, and will become
the general practice in works of the kind in the
future.

Another tunnel for which plans have also
been made, will traverse the Ligurian Apen-
nines, connecting Genoa and Milan, the indus-
trial capital of Italy. It will be 13 miles long,
and lying at a comparatively short distance be-
low the surface, will give easier gradients and
thus facilitate transportation. Of many other
mountain tunnels under contemplation, or par-
tially constructed at the present time, and which
will become completed engineering projects dur-
ing the next decade, special mention may be
made of the tunnel on the Atlantic and Pacific

Railway between Denver, Col., and Salt Lake
City, Utah. Beginning at a point g miles south-
west of Georgetown, 60 miles west of Denver,
it pierces the backbone of the Rocky Moun-
tains, and passing under Gray's Peak, emerges
on the western slope of the Continental divide,

at a point near Decatur. Col., a distance of

about 12 miles, and when completed will shorten
the distance between Denver and Salt Lake
City by 400 miles. Another similar tunnel

in Colorado, about 20 miles long, on which
work was commenced in 1897, will pass under
Pike's Peak.

Bibliography.— For further detailed informa-
tion, consult: Drinker, 'Tunneling' (New
York, 1874) ; Legoux, 'De I'cmploi du bouclier

dans la Construction des souterraines' (Paris,

1897) ; La Dame, 'Les grands tunnels des Alpes
et du Jura' (Paris, i88g) : Danino, 'Gallerie

della traversata dell' Appenino. nella Hnea Fog-
lio' (Rome and Naples, 1875) : Prelini, 'Tun-
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ncling' (New York, 1901): Simnis, 'Practical

Tiiiineling' (New York, iSt/)) ; also the fol-

lowing works describing tunnels: Von Rosen-

Inirg, 'The Vorl)urg i'nnnel' (New York,

1S87) ; Walker, 'The Severn TmuieP (London,

1888) ; Burr, 'Tunneling Under the Hudson
River> (iMew York, 1885); Sutro, 'The Sutro

Tunnel* (New York, 1887).
William Morey, Jr., C. E.,

Consulting Engineer, New York-

Tun'ny, a large, brilliant and valuable fish

of the mackerel family (Thunnus tliynnus),

which occurs in shoals in almost all the seas of
the warmer and temperate parts of Europe, Asia,
Africa, and America, but is not equally com-
mon in every season or in all parts of the seas

which it frequents. Immense numbers enter

the Mediterranean by the Straits of Gibraltar

in May and June, and immediately divide, one
part following the shores of Europe and the
other those of Africa, in search of a place to

deposit their spawn. The fishery is one of the
most important in the Mediterranean, especially

about Sardinia. At the approach of winter it

retires to deep water. It often, besides, wan-
ders widely, and has acquired many local names,
as albicon, horse-mackerel, etc. It is not un-
common in the Pacific off Santa Catalina, where
it is known as the tuna, and is angled for from
small launches that run out to sea. Large ex-
amples, and they sometimes attain a weight of
1,500 pounds, fight so determinedly for freedom
that many hours are often consumed in master-
ing them. Although readily sold when cap-

tured and much relished there is no regular

fishery for the tunny in the United States.

Tupa'ia, or Banxring. See Tree-shrew.

Tupelo, Miss., town, county-seat of Lee
County ; on the Old Town Creek and on the

Mobile & Ohio and the Kansas City, Memphis
& Birmingham R.R.'s; about 155 miles, in direct

line, northwest of Jackson. It is in an agricul-

tural and stock-raising region. The water sup-

ply is obtained from about 40 artesian wells.

The chief industrial establishments are cotton
compresses, cotton-gins, flour mills, spoke facto-

ries, furniture factories, and machine shops. The
two banks have a combined capital of $100,000.

It has a high school and graded schools. Pop.

(1890) 1,477; (1900) 2,118. See Tupelo, Bat-
tle OF.

Tu'pelo, one of the several American trees

of the genus Nyssa, order Cornacea: Nyssa is

found also in Eastern Asia. They are swamp-
loving trees, with alternate, entire, or nearly en-

tire leaves, and regular, small, greenish flowers

in capitate clusters, the fertile blossoms sometimes
solitary, on slender axillary stalks, and appearing

with the foliage. The drupe is more or less oval,

with a compressed stone. Nyssa sylvatica is the

sour gum, or pepperidge, growing farther north

than the other species, and more apt to be fourid

away from water, and made conspicuous in

autumn by the scarlet of its foliage and by the

dark-blue fruits, which are a valuable food for

migrating robins. When leafless it is still notice-

able, for the picturesque growth of its limbs,

sometimes in round heads, often horizontal, as if

the many knotty branches lay in strata. The
bark is rough and gray. The wood is of a light

color, but with a twisted grain, which makes it

difficult to work. This unwillingness to split,

however, makes it desirable for beetle-heads, ox-
yokes, hubs of wheels, bowls, etc. Tupelo is

durable when completely immersed in water, es-

pecially if salt, and is therefore of value for

ships' keels; but it will not stand alternation of
moisture and dryness. The southern moun-
taineers value it for "chaw-sticks,"— small pieces

of the stem, chewed into brushes with which they
may dip up snuff. In consequence of its erratic

growth and fibre, sour-gum trees were debarred

as evidence in boundary disputes, in cases where
some time had elapsed after blazing trees, as

shown by the condition of the scar. Nyssa
ogcche, called the Ogeechee lime, from the

stream of that name, which is said to be about

its northern limit, is an inhabitant of southern

river-swamps liable to inundations. Its young
iDranches have a silvery gray back, and the short

petioled oval leaves are whitish pubescent be-

neath, when young, and are about six inches

long. It becomes a large tree of handsome but

somewhat peculiar habit. The fruit is of

the size and shape of an olive (which caused the

French in Mississippi to call this tupelo "the

olive"), but is scarlet, and of an agreeable acid

flavor. It is preserved in sugar. The wood is of

little account, being soft, and the roots of one

variety are so light that buoys for fishermen's

nets were made out of them. Nyssa aquatica is

the large tupelo, or "cotton" gum, so called be-

cause tomentose in all its more youthful parts.

Tupelo, Battle of. In March 1864, Gen.
N. B. Forrest, at the head of a large force of

Confederate mounted infantry, advanced from
Mississippi and made a raid through West Ten-
nessee to Paducah. Ky. Upon his return he

assaulted and captured Fort Pillow (q.v.) on 12

April. Gen. Sturgis set out from Memphis to

pursue him, and was badly defeated by Forrest,

at Guntown (q.v.), 10 June, and pursued back

to Memphis. On 5 July Gen. A. J. Smith, with

Col. Grierson's cavalry division, two infantry

divisions of Gen. J. A. Mower and Col. D.

Moore, of the Sixteenth corps, and abrigade of

colored troops, under Col. E. Bouton, in all about

14,000 men— 11,000 infantry and 3,000 cavalry —
and 24 guns, left La Grange, Tenn., to march
southward against Forrest, then reported in the

vicinity of Tupelo, Miss. On the evening of the

7th one of (jrierson's cavalry brigades, when
near Ripley, attacked a Confederate cavalry

force of 500 men, under Lieut.-Col. Hyams, driv-

ing it back and inflicting a loss of 35 killed and
wounded, with a loss to itself of four wounded.
Smith moved on through Ripley, crossed the

Tallahatchie River at New Albany on the 9th,

and on the loth encamped about five miles north

of Pontotoc. Next morning the march was re-

sumed and Pontotoc was found occupied by
McCulloch's cavalry brifiade, supported by a
brigade on a hill immediately south. The 7th

Kansas cavalry were deployed as skirmishers
and, supported by a brigade of infantry, advanced
and drove in the Confederate skirmishers, and
at the same time Grierson's cavalry, gaining the

east side of the town, attacked the Confederates
in flank and drove them from the place and the
hill beyond, leaving several dead and wounded.
Gen. S. D. Lee joined Forrest and assumed com-
mand of all the Confederate forces. Smith
remained at Pontotoc on the 12th, and a recon-
noissance developed the fact that the main Con-
federate force was about nine miles south on
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the Okolona road, on the opposite side of a low,
swampy bottom, through which ran two creeks,

a position which he did not deem prudent to

attack, and upon which he demonstrated only.

Early in the morning of the 13th he marched
out of the town eastward for Tupelo, 18 miles

distant, on the Mobile & Ohio Railroad. Gen.
Lee, informed of Smith's movement, ordered it

checked before the railroad was reached : For-
rest, with a brigade and a regiment made suc-

cessive attacks upon the rear, which was covered
by Bouton's colored brigade and the 7th Kansas
cavalry, but was repulsed and kept back ; and
Buford's and Chalmers' divisions attacked the

train in flank, causing the destruction of a few
wagons, but were driven back by Mower's divi-

sion, which captured some prisoners and a battle-

flag. At dark Smith camped at Harrisburg, a

mile from Tupelo, in good position on a knoll

almost clear of trees, beyond which was a growth
of timber. Mower's division was drawn up on
the right of the Pontotoc road, on which the

army had marched, and Moore's division on the

left of the road, with Bouton's colored brigade
on the extreme left. Meanwhile Grierson's cav-
alry division had occupied Tupelo, proceeded to

destroy the railroad, and was then disposed on
both flanks of the infantry. Early in the morning
of the 14th Lee ordered Forrest to attack Smith's
left, and at 7.30 a.m. Forrest, having dismounted
his entire command, made an impetuous charge,
with four brigades in line, supported by Chal-
mers' division and Lyons' brigade. The assault
fell upon Moore's division and the left of
Mower's, but failed to shake either, although
four successive attempts were made. Between
the assaults Forrest's artillery was very active,

but was effectively replied to by two Union bat-

teries, whose fire was so annoying that a brigade
charged them, but was repulsed. After a hard
struggle of i^ hours Forrest withdrew from
Moore's front, leaving many dead and wounded.
He now marched to the left, crossed the Pontotoc
road, and advanced in three lines against Mower,
whose men reserved their fire, until the charging
lines, closed in mass, were quite near; then
they opened upon them with musketry and
canister, driving them back in disorder; but
they rallied and renewed the attack. For over
two hours the battle raged on Mower's front

;

then he ordered his division to advance, which
it did, capturing many prisoners, and driving
Forrest from the field about noon. The after-

noon was spent in caring for the wounded of
both armies and burying the dead. About 9
o'clock in the evening Forrest made an attack
upon the extreme left of the Union line, in-

cluding Bouton's colored brigade. The attack
was easily repulsed. At an early hour of the
iSth Forrest's men advanced from the cover of
the woods in front of Mower's division; Mower
charged them, and they fled to their horses and
rode away. Meanwhile another advance was
made on the extreme left, held by Bouton's
brigade. For two hours there was sharp artillery

firing, when Forrest, under cover of his guns,
came forward, but was met by a counter-charge,
led by Smith, which broke Forrest's line and
sent it in retreat. It was now past noon.
Smith's ammunition had run low, and he had
a scant supply of rations. Grierson had de-
stroyed some miles of railroad, and after the
last repulse of Forrest Smith moved slowly

northward about five miles and went into camp
for the night at Old Town Creek. The men
were settling themselves for a rest when shells

from the rear fell and burst among them. Bell's

brigade, with a battery, had closely followed the

column and attacked; Mower turned upon them;
Crosslaud's brigade came up and joined Bell

;

but both were repulsed by Mower with severe
loss, and fell back upon McCulloch's brigade,
which held ground. McCulloch was desperately
wounded, Forrest was wounded, and some prom-
inent officers were killed. Smith resumed his

march next morning, followed for two days by
two brigades of Forrest's cavalry, and reached
Memphis on the 23d. Smith had about 14,000

men engaged, and his losses, from the nth to

the ISth, were 77 killed, 559 wounded, and 38
missing. The Confederate troops engaged num-
bered about 6,600; their losses, as reported by
Forrest, were 210 killed and 1, 1 16 wounded.
Consult: 'Official Records,' Vol. XXXIX.;
Wyeth, <Life of Gen. N. B. Forrest' ; The Cen-
tury Company's 'Battles and Leaders of the

Civil War,' Vol. IV. £. A. Carman.

Tupper, tiip'er. Sir Charles, Canadian
statesman : b. Amherst, Nova Scotia, 2 July 1821.

He was graduated from Edinburgh University in

1843 with the degree of M.D. ; began the prac-

tice of medicine in his native town, and in

1867-70 was president of the Canadian Medical
Association. He entered political life in 1855
when elected as a Conservative to the Novia
Scotia Assembly, and there became a leader of
his party in the adoption of a more progressive
policy, became provincial secretary in 1857, and
in 1864 premier of Nova Scotia. He took a

leading part in bringing about the union of the

Canadian provinces and in the organization of
the Dominion government, attending the Char-
lottetown and Quebec conferences, and the final

conference at London. In 1867 he was elected

to the Canadian House of Commons, represent-

ing his constituency there from 1867 to 1884, from
1887 to 1888, and from 1896 to 1900. He was
president of the privy council in 1870-2, min-
ister of inland revenue in 1872, and minister of
customs in 1873. The Conservative government
being defeated in the last named year, he be-

came one of the principal organizers and leaders

of the opposition, and brought before Parlia-

ment the plan of moderate protection for home
industries, subsequently adopted by a Conserva-
tive administration. On the return of his party

to power in 1878 he entered the government as

minister of public works, and in 1879 organized
and became first minister of the department of

railways and canals ; in this office he greatly as-

sisted the construction of the Canadian Pacific

Railway. In 1884 he went to London as high

commissioner of Canada, returning for a time

in 1887-8 to become minister of finance, but

resigned that office in 1888 and resumed his posi-

tion in London. In 1896 he again returned to

Canada to enter the ministry, and was secre-

tary of state until April, when he became pre-

mier; but his party was defeated in June of that

year, and he was chosen leader of the opposition

in the House. He lost his scat at the election

of 1900, and retired from public life. In 1887 he
was one of the plenipotentiaries to the fisheries

conference at Wasliington, which resulted in the

treaty settling the fisheries dispute. In 1879 he
was knighted and in 1888 made a baronet.
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Tupper, Sir Charles Hibbert, Canadian
slatcsman, son of Sir Charles 1 iiiipcr (q.vj : b.

Amherst, Nova Scotia, 3 Aug. 1855. He was
educated at McGill and Harvard universities,

taking tlie degree of LL.B. at the latter in 1876.

In 1878 he was admitted to the bar, and began
the practice of law at Halifax, later practising

in British Columbia. He was elected to the
Canadian House in 1883 and re-elected in 1883,

1887, 1891, and 1896. He entered the Conserva-
tive government as minister of marine and
finance in 1888, holding that office till 1894. In
1895 he was minister of justice and attorney-
general, and for a short time in 1896 solicitor

general. As minister of marine, he obtained the
passage of several acts providing for the safety

of ships and seamen; as minister of justice he
dealt ably with the Manitoba school question.
In 1893 he represented Great Britain in the
Bering Sea arbitration tribunal at Paris.

Tupper, Martin Farquhar, English poet:
b. London 17 July iSio; d. AUniry 29 Nov. 1889.

He was graduated at Christ Church, Oxford, in

1832; studied at Lincoln's Inn: was called to tlie

bar in 1835, but never practised ; and in 1838
published the original edition of his 'Proverbial
Philosophy.' This he expanded into four series

(1839-76). The earlier of these went through
about 60 editions. By 18S1 the work bad reached
the sale of 1,000.000 copies in America. The
readers of it were either those whose ridicule

made Tupper synonymous with the egregiously
commonplace, or those who calmly absorbed the
strange effusion with convictions tliat the au-
thor "had eclipsed Solomon." It was summarily
treated by reviewers, parodied widely and
cleverly, and for the years of its popular success
remained a favorite butt of the critics. Remarks
regarding him may be found in 'Passages from
the English Note-Books' of Hawthorne (1870).
His other writings, such as 'War Ballads'

(1854), and 'Rides and Reveries of Mr. iEsop
Smith' (1857), were less conspicuous. In 1851
and 1876 he visited the United States. Consult
the autobiographical *My Life as an Author*
(i886).

Tura, too'ra, or Toora, Siberia, a tributary
of the Tobol, 78 miles west of Tobolsk. Its

length is 300 miles.

Tura'nian, a designation applied to the so-
called agglutinative family of languages— that
is, languages in which no proper inflection exists,

but in which pronouns are made to adhere to the

root of the verb to form the conjugation, and
prepositions to substantives to form the de-
clension. There must be no proper incorpora-
tion between the root and the adhering word

;

the two must simply lie side by side, agglutinated
or "glued" together, but one must not modify
the form of the other. The Turanian languages
are agglutinative, while the Aryan and Semitic
languages are inflectional, and the term Tura-
nian is made to include every language of,\mer-
ica, Asia, and Europe that is not Aryan or
Semitic, with the exception of Chinese and its

related dialects. (See Chinese Langu.\ge and
Literature.) Max Muller divides the Turanian
languages into two great divisions, the Northern
and the Southern. In the Northern he includes
five classes, the Tungusic, Mongolic, Turkic,
Finnic, and Samoycdic. He divides tlie South-
ern into four, the Tamulic or Dravidian lan-

guages of the Dckkan, the dialects of Bhotan,

and Tibet, the Talc of Siam, and the Malayic of
the Malay and Polynesian islands. He groups
under these nine classes 116 dialects, to which
others add Acadian, the Basque and North
American tongues. There is serious doubt
among philologists as to whether the agglutina-

tive languages should be classed as a group, un-
der a family designation, and Pcile, in his work
on 'Philology,' published in 1877, expresses the

view that "these languages are much too dif-

ferent to give any ground at all for believing

that they all belong to the same family." See
Etymology; L.\nguage; Philology; Science
OF Lancu.\ge; Speech.

Turban, a covering of the head, worn by
most nations in the Orient, and of very various

forms in different nations and different classes in

the same nation. It consists of a piece of cloth

wound round a cap. The Turkish sultan's tur-

ban contains three heron's feathers, with many
diamonds and other precious stones. The grand
vizier has two heron's feathers; other officers

but one.

Turban-shell, a top-shell (q.v.), of the
genus Turbo, so called from its fancied resem-
blance to a Moorish turban ; it is one of the com-
monest shells in the stock of every dealer in

trinkets, polished to show its nacreous under-
layers, or fashioned into some ornament.

Turbella'ria, a class of free-living platy-
helminthcs, characterized by the ciliated epi-

dermis containing rhabdites, a delicate body and
usually also a muscular protrusible pharynx.
They were named by Ehrenberg in 1831 on ac-

count of the microscopic whirlpools produced in

the surrounding water by the constant vibration

of their epidermal cilia. Some of these forms
are minute and resemble infusoria; such are the
Rhabdoca-Uda (q.v.). With the exception of
certain rare parasitic forms all Titrbcllaria are
carnivorous : they overpower tlie prey, perhaps
by the peculiar cutaneous structures (rhabdites)
already noted, and then suck out the substance of
the victim by means of the pharynx. The Turbcl-
laria include three orders, based primarily upon
the character of the alimentary canal, namely,
(i) Polycladida, in which the intestinal branches
are numerous, radiating from a common cavity

above the pharyn.x : all are marine. (2) Tri-

cladida, in which the intestine has three main
branches, extending one antcriad and two
po.steriad from the pharynx. (3) Rhabdocalida,
in which the alimentary canal is straight and
simple or at most slightly lobcd. Almost all

species are hermaphroditic, although in many
male and female organs are in activity at suc-
cessive periods rather than synchronously. The
reproductive system is always complex. In
many instances sperm masses arc introduced into

the body of a second individual by subcutaneous
injection, being implanted in the skin at any
point and compelled thus to make their way
through the tissues to the proper location.

Tur'bine, in mechanics, a word meaning
literally that which spins or whirls around ; a
wheel which revolves by the aid of water, air or
steam and thus furnishes motive power fpr
machinery. Although the steam-turbine is as
old as the Christian civilization it is only within
the last half century that it has been fully de-
veloped. The ordinary turbine with which we
are most familiar is the horizontal water wheel
made to revolve by the escape of water through
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orifices, under the influence of pressure derived
from a fall.

Water-Turbine Types.— There are three rec-

ognized types of the water-turbine, (i) the rad-
ial; (2) axial; (3) combined or mixed-flow.
Turbine wheels are made in various sizes from
S to 7 feet in diameter, with still larger sizes for

extraordinary purposes. Perhaps the most pow-
erful water-turbines in the world are those in-

stalled in 1894-S for utilizing the power of Niag-
ara Falls (q.v.). The supply of water to the

turbine is regulated by a gate or gates, which
can partially or entirely close the orifice where
the water enters or leaves. The speed of a tur-

bine is regulated by opening and closing the gate
which admits the water. Where the power used
fluctuates, the speed will fluctuate unless some
method is adopted to adapt the power developed
to the power utilized. This is usually done by
means of a governor, which is so devised that

when little power is being used the resulting in-

crease in speed will actuate it to close partly

the gate, and when much power is being used the

decrease in speed will actuate it to open the

gate wider.

HigJi and Low Pressure.— Turbines are di-

vided into high and low pressure, the former
being relatively small, revolving at a high speed,

driven by elevated heads of water. The low
pressure turbines are relatively larger, contain a

larger volume, and run at a lower rate. In the
Black Forest, Germany, turbines are running
with heads of 72 and 354 feet, and having diam-
eters of 20 and 13 inches respectively. Low
pressure turbines perform excellent duty with
large volumes of water having only 9 inches

head.
The Radial Turbine.— In radial turbines_ the

water in passing through the wheel flows in a

direction at right angles to the axis of rotation,

or approximately radially. The water may flow
inward from the circumference to the centre, or
outward from the centre toward the circumfer-
ence. The best known type of the inward flow

is the Francis turbine, and of the outward flow
the Fourneyron turbine.

The A.rial Turbine, or parallel flow as it is

sometimes called, is one in which the water flows
through in a direction generally parallel with the

axis of rotation. The water may flow from
the top downward or from the bottom upward.
The best known type of the downward flow is

the Jonval turbine.

'i he Combined Turbine, or mixed flow, is any
combination of the radial or axial ; that is, the

water may flow inward and up or down or out-

ward and up or down. Still another classifica-

tion is made to distinguish reaction turbines

from impulse turbines. In the reaction tur-

bine all parts are filled with moving water, while
in the impulse turbine the buckets or other parts

arc only partly occupied by the water passing
over them, the atmosphere having access to

the remaining space. A reaction turbine is

driven by the dynamic pressure of the water,
which may be under a certain static pressure,

due to the fact that the inflow takes place under
pressure, since the wheel is always filled with
water. In the impulse turbine the inflow takes
place freely against air pressure only. Most
turbines are built on the reaction principle.

For a more detailed description of water tur-

bines see Hydraulics; Water-wheel.

Tlie Sleam-Turbine.— The earliest known
steam-turbine was that invented by Hero which
is described in an Alexandrian manuscript of
about 120 B.C. This was not a practical inven-
tion, however, being merely a toy. Little prog-
ress was made in the turbine up to the 17th cen-
tury. Branca made an impulse steam-turbine in
l624,_and Edward Somerset followed with a de-
vice in 1650. The French engineer Tournaire is

entitled to particular mention as having in 1853
indicated the capabilities of the steam-turbine.
But the general introduction of the steam-tur-
bine since iSgo is due to the Swedish engineer,
De Laval, and to C. A. Parsons. Thus it is ac-
knowledged that the progress of the steam-tur-
bine is wholly modern and mainly recent. Only
after evolution of the modern mathematical
sciences could its action be understood and the
machine be properly designed ; only after mod-
ern tools and methods of mechanical construc-
tion had become refined could it be built in safe
and economical forms. The influence of the
Hero toy or Alexandria!* invention upon mod-
ern engineering is shown to have been of greai
value. The Hero idea lay dormant during
nearly 2.000 j-ears which elapsed between the
days of Greek philosophy and modern, practically
applied, science.

Modern Development.—-Steam-turbines are

rjg !

heat engines, converting the calorific energy of
the steam into directly-available mechanical en-

ergy. From another point of view they are
analogous to hydraulic turbines, and in design,

construction and operation, are controlled by
the same ultimate principles. To-day the tur-

bine is more nearly a "perfect steam-engine"
than any other known type, so far as its design
and construction are concerned. As in the case
of hydraulic turbines the steam-turbine is di-

vided into classes ; the two principal ones being
action and reaction turbines ; and each of these
classes is subdivided accordingly as the turbine
is composed of a single wheel or of several
wheels, traversed successively by the steam in

course of expansion. Among reaction turbines

(compared in hydraulics to the Jonval turbine)

of which, as multiple machines, the prototype is

the Parsons turbine, the steam is only partially

expanded in the distribution, and acquires its

full expansion in the movable wheel. The
steam therefore acts on the blades at once by its

pressure and its velocity. In the action turbine,

the steam only acts on the movable wheels by
its velocity. Each wheel revolves in a casing
in which the pressure is uniform. Action tur-

bines revolve at a less velocity than reaction

turbines. There are now recognized three ways
of utilizing steam for the transformation of heat
into useful work: (i) By directing a jet of
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steam on to movable objects, such as the blades

of fans, or, in reaction wheels, by allowing the

steam passage itself to revolve; (2) by con-

densing steam in a cylinder, and allowing the

external atmospheric pressure to force a piston

inward; (3) by cutting off slices of high-pres-

sure steam, and expanding in the cylinders of
the modern reciprocating engine. The present-

day steam-turbine designer, however, is merely
concerned with the first and oldest method.

at the best shape of steam nozzle, the ratio of
expansion required should bo first decided, aivd

the area of entrance— A in Fig. i — should bear
a relation to the orifice, B, in direct proportion
to the increased volume of steam when ex-
panded. The curve of nozzle walls is calculated
to allow gradual expansion, until maximum ve-
locity, due to initial pressure energy, is attained.

Fig. I shows an example of what is found to

take place in an incorrectly shaped nozzle. The
The Imfiiisc Stcam-Turhine.— The simplest steam particles rebound from the walls as shown

possible steam impulse turbine must consist es-

sentially of a fixed nozzle guiding a jet of steam
on to vanes arranged at a periphery of a rotating

wheel in a very similar way to the buckets of
the water-wheel : but to turn this wheel ef-

ficiently it is necessary not only to make the noz-
zle of suitable dimensions and shape for the

by the dotted lines, and meeting at a a a a form
points of greatest pressure. Turning again to

Fig. 2, if the length, C, is too great, there will

be retardation of flow due to the skin friction,

and if C is too short the steam will not have
time to expand completely. The area at A,
then, depends on the quantity of steam to be

work to be done, but to form the vanes or buck- passed; the area, B, on final pressure required,

and the length, C, on
the velocity of flow
due to the difference

between initial and
final pressures. The
best shape for wheel
vane faces is undoubt-
edly as nearly a semi-
circle as is permitted
by the angle of the

nozzle in Fig. 3. This
angle is usually about
20°, which is nearly

the maximum possi-

ble. While being of
sufficient area to re-

verse the direction of
current without shock
or eddy, these vanes
sliould be short, so as

to minimize skin fric-

tion, and the edges
should be sharp to

avoid blanketing the

nozzle. The most ef-

ficient mean speed of

vanes is just under
half the velocity of

the steam current,

thus leaving the ex-
hausted molecules rel-

atively motionless.
For tliis reason single

disk turbines must re-

volve at enormous
speed and be geared
down for driving or-

dinary machinery. For
(This outline shows one example, a lo-inch

Laval turbine
working at 70 pounds'

pres.sure revolves 14,000 times per minute.
The Mttlliple-Slep Plan.— Geared motors are

avoided by most engineers, and so the multiple-
Step steam-turbine was devised as a means for

Comparative sizes of Turbine and Reciprocating Engines. ^ . „.. ^ , „..^
of the newest vertical reciprocating engines, enclosing a Parsons turbine-generator De
unit of the same capacity.)

ets of the wheel so that they make the best
possible use of the steam as delivered frotn the
nozzle. The function of the nozzle is to convert
the whole available energy of the steam into
mass velocity in the required direction. It- --- reducing the speed of rotation, and driving ma-
.should, therefore, be designed so as to expand chinery direct. This idea was first developed bv
the steam to the same pressure as that of the C. A. Parsons during 1884-7. The earliest Par-
wheel chamber before the delivery on the vanes, sons parallel flow turbine was a collection of
If the nozzle is improperly formed, either the zigzag nozzles whose walls were formed by pro-
expan.sion will not be complete and the jet will jecting rings of blades intermcshing, and so ar-
biirst into a cloud at the orifice, or eddy currents ranged that the "zigs" were fixed to the inner
will be set up within the nozzle itself, and re- circumference of a stationary hollow cylinder
tardation of flow will be the result. To arrive and the «zags'> to the outer circumference of a
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rotable cylinder. The modern Parsons turbines

from which such notably economical steaming
results have been obtained differ from the ear-

liest— apart from improvements in mechanical
and constructional detail— only in the alteration

of the contour of the steam passages or nozzles

from a zigzag to a sinuous shape. Instead of
turning sharp corners the steam now traverses

flowing curves, and the cross sectional area of

steam channels increases in nearly exact propor-

tion to the growing volume of steam as it ex-

pands to the exhaust pressure, the collective

areas at each stage fulfilling more closely the

conditions for a perfect nozzle, as previously

mentioned. But as expansion takes place both
within fixed and moving blades, as the whole
passage is one continuous nozzle, the clearances

and workmanship must be of the finest to min-
imize leakage, which in the earlier machines
caused serious trouble.

Prof. Curtis, of New York, has designed

Prof. Curtis believes in few wheels of large
diameter. Prof. A. Rateau, of Paris, has worked
out a multiple step impulse steam-turbine, con-
sisting of a number of Pelton or Laval wheels
arranged in series on a shaft, each wheel re-

volving in a separate chamber. Distributing
nozzles convey the steam to the wheel vanes,
and the whole of the expansion is accomplished
within the fixed nozzles. The steam leaves the
chambers at almost the same pressure at which
it enters, the wheel vanes merely receiving the
impulse due to the velocity of the particles

;

there is therefore in this case no tendency to
leakage and no necessity for clearance.

The Doiu Turbine.—The turbine invented by
Dow is an inward-flow wheel with concentric
sets of guides and vanes in series, and is said to
have attained 35,000 revolutions per minute,
working regularly at 25,000, consuming 45
pounds of steam per horse-power per hour.
The Dow turbine, as built for work in connec-

A compar.itive elevation of a 5.000 kilowatt stcanv
kilowatt Curtis steam-turbine connected to a generat

large steam-turbines which follow Parsons'
very closely in theory, but are differently worked
out mechanically. Few revolving disks of com-
paratively large diameter are arranged, and the
fixed steam nozzles only play upon part of their
periphery, in some cases only two nozzles being
employed on the first disk. Provision is made
for altering the nozzle areas according to load
by opening or closing their tapered walls, thus
to a certain extent permitting correct mainte-
nance of expansion ratios for varying steam
pressures and loads. Prof. Curtis argues that
bis arrangement of a few large nozzles and
wheels in series lessens the percentage of waste
through spilling of steam. In order to reduce
the revolutions per minute as far as possible,
Mr. Parsons appears to advocate a large num-
ber of turbines in series of small diameter, while

engine direct-connected to a generator, and a 5,00^
or, showing economy of space.

tion with the Howell torpedo, gives an average
of about II H. P. in coming up to speed in

regular working, at 60 pounds steam-pressure,
and weighs from 100 to 150 pounds, or not far

from 13 pounds per horse-power. Its fly-wheel

rim attains a speed of nearly 7 miles a minute
at 10,000 revolutions per minute. The designer
estiinates its power at 150 pounds steam-pressure
and the same speed at 40 H. P., or one horse-
power to 3.~S pounds weight, and states that

this may be still further reduced to the extraor-
dinary miniiuum of a'^ pounds weight per
horse-power, a figure within the estiinated allow-
able maximuin for use in aeronautic work.
Tliese engines have been successfully einployed
in driving electric machinery and in "spinning*
the "fly" of the Howell torpedo. For alternat-

ing electric currents, this system possesses the



TURBINE NAVIGATION

peculiar advantage of permitting a "dynamo^' to

be employed having but two poles. In tlie

United States, the substitution of the Dow tur-

bine for the systems previously in use for spin-

ning torpcdos, has brought down the weight and
volume of machinery from the earlier minimum
of 360 pounds and three cubic feet per machine
to 55 pounds and one cubic foot.

Future Possibilities.— luiormous opportu-
nities are still open for the furtlier development
of the steam-turbine. The direction which these
improvements must take is shown by experi-
mental research, and the way is clearly visible to
all scientific designers and inventors. It is eas-
ily shown that there are two, and practically

only two, ways of securing further gain in the
efficiency of tlie turbine, the one involving the
refinement of the construction of the machine,
the other relating to the treatment of the work-
ing fluid. The method is simple in its require-
ments, but the practical meeting of these require-
ments may involve some difficulties. The
adaptation of the machine to driving high-speed
machinery, to the turning of the armature or the
field of the dynamo, to the purposes of the
marine engineer, present promising problems.
Their solution is already well advanced, in most
cases, and we already know that the turbine
may be made of use in the operation of machin-
ery, as of alternating current generators in mul-
tiple, where the difficulties with other motors are
found to be singular and serious. These advan-
tages are illustrated by the engine-trials and sci-

entifically conducted investigations lately efi'ected.

The trend of progress is also toward the ap-
plication of specially designed and constructed
turbines to special uses. It is probable that,

gradually, forms will be adapted particularly to

use in electric light and power "plants." The
regulation and adjustment of speeds constitute
a problem, already satisfactorily solved in some
cases, but which requires some further consider-
ation in adaptation of satisfactory regulating
mechanism to some special forms of turbine and
to some special uses. The promise would seem
to be the introduction very widely of a new
type of prime mover which adapts itself in a
peculiarly happy manner to purposes to which
the common forms of steam-engine are not likely

to prove as perfectly satisfactory. The indica-
tions are that the supply of power by means of
this motor will be made as low as with the best
types of reciprocating engine and possibly lower;
while its simplicity of plan and ease of construc-
tion would seem to insure freedom from liability

to either accident or depreciation of value to any
important extent for long periods of time. The
theory, design, construction and use of the ma-
chine are so well understood and the real so
closely approaches the ideal that the engineer
may readily see his way toward the solution of
any practical problem of design that may be
presented, while he also may as readily see a
remedy for any observed defect of efficiency or
of mechanical action. The perfection of the
turbine is now being made the task of an im-
mense number of learned men of science, of
able practitioners and of skilfid constructors.
Probably never, in the history of engineering,
was so simple a machine made the object of in-

vestigation of so large a number of able men,
inventors, constructors, engineers and men of
science. See also Steam and Steam-engine.

Gardiner D. Hisrox, M. E.

Turbine Navigation. The application of
steam-turbines (see Tlkuine) to torpedo boats,

destroyers, gunboats, and cruisers, is to be an-
ticipated from their unique capacity for develop-
ing great power and high speed with light and
compact machinery. The conditions in a fast

passenger steamer are favorable to tlie economi-
cal application of steam-turbines, and in such
steamers the smoothness of their running will

be a strong recommendation. C. A. Parsons,

who has made remarkable developments in the
steam-turbine, claims many advantages for the

marine turbine engine. Among these many ad-
vantages he gives the following: (i) increased

speed; (2) increased economy of steam; (3)
increased carrying power of vessel; (4) increased

facilities for navigating shallow waters; (5) in

creased stability of vessel ; (.6) increased safety

to machinery for war purposes; (7) reduced
weight of machinery ; (8) reduced space occu-

pied by machinery; (9) reduced initial cost;

(10) reduced cost of attendance on machinery;
(11) diminished cost of upkeep of machinery;
(12) largely reduced vibration; (13) reduced
size and weight of screw propellers and shaft-

ing. It may be said, generally speaking, that

the larger the scale on which the engines are

made, the simpler is the construction, the higher
the steam efficiency, and the lower the speed

of rotation.

The Turbinia Experiments.— In 1894 the

steam-turbine had developed to such an extent

that a syndicate was formed to apply the

turbine to marine work, and a vessel, appropri-

ately named the Turbinia, was built to develop
high speed and to secure determinative mea-
sures of the value of steam-turbines in driving

the screw-propeller. The first outcome of the

experiment on the Turbinia was the discovery

of a previously unsuspected cause of inefficiency

at high speeds of rotation of the screw such as

were adopted in this construction— "cavitation'*

by centrifugal action about the screw, which
worked in a self-created cave in the midst of the

water, throwing out the water faster than it

could flow into the space by the action of

gravity, even reinforced by the often still more
active tendency to fill the vacuum thus caused.

It was only when the speed of rotations of

the screws had been reduced to 2,000 revolutions

per minute, and after they were set in series of

3 on the same shaft, that the little boat made
her famous run and attained a speed of 32-)4

knots an hour, and later of 341/2. The trials of

the Turbinia were reported as follows

:

"The mechanical friction of the turbines is

particularly small, and the work spent on fric-

tion is not materially increased by increasing

the range of expansion. This allows the steam
to be profitably expanded much farther than

\vould be useful or even practical in an engine

of an ordinary kind. Apart from questions of
friction the addition of w'eight and bulk to al-

low for this extended expansion would be enor-

mous in the ordinary engine; in the turbine it

is very moderate. Steam is expanded nearly

200-fold in the Turbinia and this is accomplished
with engines which arc much lighter than re-

ciprocating engines of the same power, although
in these the expansion would be much less

complete. Rough weather was inet with in

some of the trials, but the Turbinia proved to
be a good sea boat. The machinery worked
with perfect smoothness, the screws did not race
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and the bearings remained perfectly cool

throughout. From first to last during the whole

of the trials, there was no hitch whatever or

difficulty of any kind in the action of the tur-

bine. Some 20 were made under various condi-

tions as to speed, the range of speeds tested

extending from 6j4 knots to 32^4 knots. Two
successive runs on the measured mile in oppo-

site directions in smooth water and at the

slack of the tide gave the following data:

TRIAL OF TURBINIA.

Time on the mile, first trial, 109^^ sec; second trial,

1 10 sec. . ,

Corresponding speed in knots, first trial, 32.79; second

trial, 3^-73.
,Mean speed in knots, 32.76.

Revolutions per minute, of high pressure and inter-

mediate shaft, 2,230.
Revolutions per minute of low pressure shaft, 2,000.

Steam pressure in boiler by gauge, 210 pounds per

square inch.
Steam pressure on admission to high pressure turbine,

157 pounds per square inch.
,

Greatest pressure in stoliehold by water gauge, ^V^ inch.

The speed reached during this trial, 32.76

knots, in the mean was the highest recorded

for any vessel. It is greatly in excess of the

speed hitherto reached for a boat so small as

the Turbinia. It is clear that the exceptional

speed developed in the Turbinia has been

achieved without sacrifice of economy, and that

the substitution of turbines driving high-speed

screws in place of reciprocating engines drivmg

screws of much more moderate speed is not

attended with increased consumption of steam

so far as fast running is concerned."

The Viper Destroyer.— 'l\\^ success of the

Turbinia led to the construction in 1899, of a

naval «torpedo-boat destroyer," Viper, and this

craft, only 210 feet in length, of 375 tons dis-

placement, developing 11,000 horse-power, oil

15,000 square feet of heating, and 376 feet of

grate surface, in water-tube boilers, with steam

at 17s pounds by gauge; at 1,050 revolutions

of the turbines, made over 37 knots, above 43
miles an hour. The contract speed was 35

knots. The turbines were two high and two

low pressure, each driving a separate shaft car-

rying two propellers. The turbines were 35

and 50 inches in diameter. No vibration was
produced by the engines, and the engine-room

was so quiet that it was hardly possible to

realize the presence of engines developing over

10,000 horse-power. Here, as in all craft of the

sort, the extraordinary performance in power
production, once all is understood, is that of

the boilers; that of a horse-power for each l'/2

square feet of heating surface, and from each

square foot of grate about 30 net horse-power.

This is probably the most extraordinary phe-

nomenon in this or any other example of ma-
rine engineering. For warships of the destroyer

class tiic absolute maximum of possible speed

is the first thing to be desired, and the ex-

penditure necessary to secure the extra speed

IS a matter of comparatively small importance.

The Turbine Passenger-Steamshil>.— In 1901

the turbine for passenger steamships was first

adopted on the King Edward VII., a passenger

steamer of a type in common use on the Clyde,

built by William Denny Bros., of Dum-
barton, Scotland. The builders, the Parsons

Turbine Company, atid a captain of long expe-

rience in the Clyde passenger trade and the

steamers by which it is carried, were all equally

interested in the venture. To insure that accu-

rate data on which the performance of the tur-

bine might be obtained, the King Edward was
modeled as nearly as possible of the same
size and same general design as the paddle

steamer Duchess of Hamilton, one of the crack

steamers running on the route for which the

King Edward was designed. The latter, is,

however, of slightly greater draft and more
displacement. The weight of the motors, con-

densers, steam pipes, auxiliaries connected with

the propelling machinery, shafting, propellers,

etc., is 66 tons; which works out at about

half the weight per indicated horse-power of

the engines required for paddle steamers of the

same type. Another advantage secured to the

boat by the adoption of the turbine engines is

increased deck space for passengers.

Steam is raised in a double-ended Scotch

boiler of the ordinary type, 20 feet long by 16

feet 6 inches in diameter. There are four fur-

naces at each end, made to work under forced

draft with closed stokehold. For purposes

of comparison, the capacity of the boiler under

these conditions might be set down roughly at

about 3,000 indicated horse-power. It is, how-
ever, in the steam-turbine— the first engine to

realize the dream of a perfect steam-driven ro-

tary engine— that the chief interest in the

craft is centred. The principle of the turbine

is fortunately simple enough to make it easy

of explanation. Inside the cylinder to which
the steam from the boiler is led is a drum or

hollow shaft studded with row upon row of

blades or vanes, all set at an angle to the flow

of the steam as the sails of a windmill are

set to the breeze. It is apparent that the rush

of steam, deflected from its course, by the first

row of blades, would not reach the next in such

a direction as would allow it to do its work
effectively. To meet this difficulty there are,

between each row of the workiiig blades, a

row of guide-blades fixed to the inside of the

cylinder casing and set at the reverse angle.

These blades are stationary, and their sole pur-

pose is to again alter the direction of the flow

of the steam and bring it back to the straight

course from end to end of the cylinder before

it meets the next succeeding row of working
blades. The tops of the revolving blades reach

nearly to the outer casing of the cylinder, and

the stationary blades project inward until they

almost scrape the revolving shaft or drum. A
series of turbine wheels on one shaft are

thus constituted, each one complete in itself,

like a parallel-flow water-turbine ; but, unlike

a water-turbine, the steam, after performing

its work in each turbine, passes on to the next,

preserving its longitudinal velocity without

shock, gradually falling in pressure on passing

through each row of blades, and gradually ex-

panding. There is no rubbing friction and no
wearing parts except the bearings on which the

main shaft or drum revolves.

Following are the net results of the compara-

tive trials

:

Duchess of
Hamilton King Edward

Coal, I.7S8 tons, 13 cwt. 1.429 tons, 16 cwt
Mileage, 15,604 12,116

Miles iier ton. 8.87 8.47

Number of days
run. III 79

Daily average
consumption, 15 tons, 17 cwt. 18 tons, 2 cwt.

Average speed, i6'/t knots. 18 5^ knots.
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TURBIT — TURENNE

The success of the King Edward was so

pronounced that arrangements were at once

made to construct other vessels of the same

type, to be engined also with the Parsons tur-

bine! Steam-turbines of great size and power

are likely soon to be produced for marme
purposes, now that their performance has been

found so satisfactory, and their construction on

a large scale will enable the engineer promptly

to settle many questions of interest which the

earlier work on small machines could not fully

solve. It would seem that the larger the scale

of operation the simpler the problems of design

and construction and the easier is the approx-

imate of the real to the ideal in perfecting the

system of energy conversion. Large turbines

are comparatively low in speed of revolution,

and it is considered that it would be entirely

practicable to build an ocean steamer of large

size, driven by turbines of 30,000 or 40,000 horse-

power at high pressure, or more if needed, at

speeds of revolution as low as 400 per minute

or lower, employing four shafts and eight

screws, requiring minimum steam and fuel

for the work, while economizing enormously in

space and weight. There would be no vibra-

tion or noise annoying to passengers, and their

simplicity of construction and freedom from
the multitudinous bearings of the now usual

construction of engine would give insurance

against either breakdown or minor troubles and
delays from heated journals, leakages about the

engine, or other annoyances and expenses in-

separable from the reciprocating machine. See
also Steam Vessels; Steam a>:i> Steam-en-
gines. Gardiner D. Hiscox, M. E.

Turbit, a breed of domestic pigeons, hav-
ing a small flattened head and very short beak,

a crest and a ruffled breast. The colors are vari-

ous, but usually the body is white and the wings
are colored.

Turbot, a European flounder (Rhombus
ma.vimus), brown and speckled in color, and
usually weighing about 10 pounds, which is

famous as a delicacy. It inhabits rather shallow
waters in the Mediterranean, and in the .'Xtlantic,

but is rare northward of Scotland. Like the

other flatfishes it lies on the bottom concealed

by sand with which it covers itself partly and
seizes such small fish as approach, displaying

much activity in their pursuit. It spawns during
the spring and early summer, and full grown
females deposit between S and 10 millions of
eggs. In the early stages of development the

eggs are buoyant, but later sink to the bottom.

The turbot is an important food-fish and much
esteemed in England and on tlie Continent.

Some are taken on hand-lines, but the bulk of the

supply comes from the trawl-fishery in the Eng-
lish Channel. The nearest representative of the

turbot on our Atlantic coast is the window-
pane flounder (R. maculatiis), so-called on ac-

count of its rhomboidal shape and a slight

translucency, but this has very little value as a
food-fish.

Turchin, ter'chin, John Basil (Ivan Vasil-
EVITCH Turchininoff), Russian-Amcrican sol-

dier: b. province of Don, Russia, 30 Jan. 1822; d.

Anna, 111., 19 June 190T. After his graduation at

the Artillery School, Saint Petersburg, in 1841, he
entered the service as ensign, participated in the
Hungarian campaign, and afterward was grad-

uated in 1852 at the military academy for officers

of the general staff. After the Crimean war, in

which he attained the rank of colonel of the

Imperial Guards, he removed to the United
States and adopted the profession of civil engi-

neering. When the Civil War broke out he was
commissioned colonel of the 19th Illinois volun-

teers and came to command a brigade under
Gen. Buell in Tennessee. He proposed a plan

that proved successful in the capture of Hunts-
ville, and in recognition of this service he was
made brigadier-general. After the war he re-

turned to his profession as civil engineer. In

1873 he founded in Washington County, 111., the

Polish society of Radom. He contributed to

scientific and military periodicals and wrote
'Military Rambles,' and 'The Campaign and
Battle of Chickamauga.'

Tur'didae, Turdus, the family and genus of

the typical thruslius (.q.v.).

Turenne, Henri de la Tour d'Auvergne,
oii-re de la toor do-v.irn-y tii-ren, Vicomte de,

French commander: b. Sedan 11 Sept. 161 1; d.

Sasbach 27 July 1675. He learned the art

of war under his uncles Maurice and Henry of
Nassau, and in 1630 entered the service of
France. In this service he distinguished himself
in Lorraine and Northern Italy, and in Decem-
ber 1643 he received from Mazarin the command
of the army of the Rhine. In August 1646 he
succeeded, by a series of skilful maneuvers, in

forming a union with the Swedes under
Wrangel, and along with him defeated the Ba-
varians at Zusmarshausen, and compelled the

elector to agree to a truce (March 1647). Dur-
ing the disturbances of the Fronde, which be-

gan in 1648, he at first sided with the malcon-
tents ; but after the death of his elder brother
he changed sides, and defended the court against

the Prince of Conde, who had previously been
the main support of the court party. The vic-

tories of Turenne at Bleneau on the Loire
(April 1652), and in the suburb of St. Antoine
at Paris (July 1652), led to the termination of

the civil war and the complete triumph of the
court party; but during these disturbances the

Spaniards had taken up arms, and now under
Conde, who was so exasperated with the court
that he joined the enemies of France, invaded
Artois. Turenne was sent to repel the invasion,

and gained a victory at Arras in 1654. But the

war was prolonged for several years. At last

his victory on the downs near Dunkirk in 1658,

and the capture of Dunkirk itself in the same
year, prepared the way for the Peace of the
Pyrenees, which was concluded in the following

year. In 1660 he was named marshal-general
of the camps and armies of France. When the

war was renewed with Spain in 1667 Turenne
conquered Flanders in three months, and in the

following year subjugated Franchc-Comte in as

many weeks. In the Dutch war of 1672 he had
the chief command, and earned greater renown
by his exploits during this war than in any
other. Turenne first jnarched against the elec-

tor, Frederick William of Brandenburg, and
having driven him back as far as the Elbe forced

him to sign the Treaty of Vossem in 1673. In

the winter campaign of 1674-5, which was sig-

nalized by the victories of Sintzhcim, Mulhouse
(1674), and Turkheim (1675), he delivered Al-
sace, which had been given up for lost by the

ministers of Louis XIV., from the imperial
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troops. This is the most brilliant campaign of

his whole career. He was killed at Sasbach

while making his preparations to engage Mon-
tecuculi.

Turfan, toor-fan', Eastern Turkestan, an
important city on the south slope of the Tyan-

Shan Mountains and on a tributary of the Tarim

River. Its once important trade declined seri-

ously in 1860-70 owing to the troubles in Kash-

gar. Pop. 30,000.

Turgai, toor-gi', Russian Central Asia, a

district lying south of the government of Oren-

burg, and north of the Aral Sea. Area 176,270

square miles. It is traversed in the west by the

southern extremity of the Ural Mountains. The
rest of the country is steppes inhabited by Kir-

ghiz and their herds. Pop. (1897) 453.123.

Turgenev, toor-gan'yef, Tourgenieff, or

TurgeniefF, Ivan Sergeyevitch, Russian nov-

elist: b. Orel 28 Oct. (9 Nov.) i8i8; d. Paris

3 Sept. 1883. He was educated at Moscow, Saint

Petersburg, and Berlin, and in 1841-3 held an

appointment in the ministry of the interior. For

some years he lived as a country gentleman,

gaining thus an intimate knowledge of Russian

peasant life. For a short time he was im-

prisoned, then was held under surveillance on

his estate, for a 'Letter on Gogol' (1852), dis-

pleasing to the authorities. Thereafter he lived

chiefly at Baden-Baden and Paris. His first im-

portant publication was the 'Tales of a Sports-

man,* and this was followed by a great number

of short tales and dramas, contributed chiefly to

Russian periodicals. His earliest novel, 'Dmitri

Rudin,> was published in 1855, and this was fol-

lowed by 'Helene> (1858) ; 'A Nest of Nobles'

(1858), translated by Ralston, tinder the name

of 'Liza' ; 'Fathers and Sons' (1861) ; 'Smoke'

(1865); <An Unfortunate' (1868); 'Spring

Floods' (1876); 'Virgin Soil' (1877). besides

a great number of short stories. With these

works he established a European reputation as a

literary artist of the first order, and aroused an

interest in the social and political condition of

Russia. He was the first in Russia to understand

the peasantry, and by his artistic rendering of

its types he served, though he never directly

approached the question, as a powerful agent

toward the emancipation of the serfs. It was he

who extended the meaning of the word *nihilist"

to its present familiar application. Gradually

he seemed to Young Russia to draw away from

a liberalizing movement with whose extrav-

agances and mistakes he was dissatisfied. He
displays the melancholy and the psychological

analysis so common to Russian writers. But the

finish of his genre sketches; the structure and

balance of his stories so alien to customary Rus-

sian craftsmanship; the breadth of his work—
these were in the main peculiarly his own. They

may be in part ascribed to his Western training

and approbation of Occidental methods. He did

not write easily, and the sum of his work is com-

paratively slight, but it has sufficed to rank him

among the chief of modern artists in general

literature. He visited England on several oc-

casions, and received the D.C.L. from Oxford.

The best translations arc in German and French.

That of <A Nest of Nobles,' by Ralston (men-

tioned above), and of 'Virgin Soil,' by A. W.
Dilke, are the English ones most worthy of

mention. Consult: the monographs by Zabel

(1883) and Thorsch (1886); De Vogue, <Le
Roman Russe' (1888); Bourget, <Psychologie

Contemporaine' (1888); James, 'Partial Por-

traits' (1888) ; Turner, 'Modern Novelists of

Russia' (1890) ; Waliszewski, 'Russian Litera-

ture' (1900).

Turgite, ter'jit, a common iron ore much
resembling limcinte, with which it is usually

associated. It is distinguished from it by its red

streak, higher specific gravity, 4.14 to 4.68, and
by its violent decrepitation when heated. It

usually occurs in compact-fibrous, often botryoi-

dal or stalactitic coatings on the surface of limo-

nite. It then possesses a brilliant submetallic

lustre on the outer surface and a much duller,

satiny lustre on the broken fibrous surfaces. Its

color is black or dark brownish-red; hardness

5 to 6. Its most typical American locality is in

Salisbury, Conn. It also occurs in an earthy

form like red ochre.

Turgot, tur-go, Anne Robert Jacques,

French statesman: b. Paris 10 May 1727; d.

there 20 March 1781. In 1751 he renounced his

intention of entering the Church, and in the

end of the following year he was admitted a

councillor of the Parliament. While fulfilling

the duties of this position he also occupied him-

self with economical studies, and made himself

well acquainted with the physiocratic system of

Quesnay. In 1761 he was appointed intendant

of Limoges, which pos' he occupied for 12 years,

and was long remembered with gratitude for his

wise, salutary, and benevolent reforms and regu-

lations. On the accession of Louis XVI. in 1774

Turgot was first put at the head of the marine

;

but' a few months later he became comptroller-

general of France. He moderated the duties on

articles of the first necessity without loss to the

revenue ; freed commerce from many fetters,

and encouraged industry by enlarging the rights

of individuals, and abolishing the exclusive

privileges of companies and corporations. He
also formed a project for commuting the feudal

rights, for rendering salt an article of free mer-

chandise, and for reforming the royal household.

His reward for these useful and benevolent

views was opposition and ridicule. He was
however, able to carry into efifect some very im-

portant improvements; but as he endeavored to

control the nobility, restrict the clergy, and re-

strain the license assumed by the officers of the

crown, they all united against him. The result

was his dismissal from office in 1776, from which

period he lived a retired and studious life until

his death.

Turin, tu'rin, or Torino, to-re'no, Italy,

capital of the province of the same name, on the

Po, 75 miles southwest of Milan. Its position

at the junction of several Alpine mountain

routes lends it much military importance. It

contains numerous fine squares or Piaccas, chief

of which is the Piazza Emanuele, unsurpassed

on the Continent; Piazza Carlo Emanuele II. or

Carlina; and others, usually embellished by

equestrian statues or busts of distinguished men.

The Nuovo Giardino Pubblico, along the river,

botanical garden, Giardino della Citadella,

Giardino Reale and zoological garden are inter-

esting parks. The Renaissance cathedral

(1492-8) has a marble facade, and contains the

tombs of the Dukes of Savoy. Other churches

are the Consolata, San Spirito, San Massimo,
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Gran Madre di Dio, a Moorish synagogue, and

a Waldcnsian cluirch. La Supcrga is a fine

Basilica on an eminence overlooking the town.

The chief palaces are : Palazzo Madania, Cari-

gnano,— with natural history collections—
Palazzo di Citta, or town hall— containing a

library and monuments— Palazzo Rcalc, or royal

palace, with a royal armory, Palazzo dei Torri,

Palazzo dell Accademia delle Scienze, with a

fine collection of antiquities and a picture gal-

lery, etc. The museums and Accademia Alberti-

na delle Belle Arti, the exchange, arsenal, Uni-
versity (1404), theatres, hospitals, and numerous
schools are the other important edifices. Manu-
factures are important and consist of silks,

jewelry, furniture, pianos, gloves, leather, paper,

soap, tobacco, machinerj', and velvet hats.

Turin was the capital of the modern kingdom of

Italy until 1865 ; it was the ancient capital of the

Taurini, a native tribe, and was the seat of

government under Charlemagne, until 1032.

The French captured the town in 1640 and in

1800 amicxed it. In 1815 it was restored to the

House of Savoy. Pop. (1901) 335,639-

Turk Islands, British West Indies, a group
of small islands lying at the southeastern ex-

tremity of the Bahamas, north of Haiti, but
forming, with the neighboring Caicos Islands, a
dependency of Jamaica. Grand Turk, the prin-

cipal member, is 7 miles long, but the Caicos
Islands are larger. The chief product is salt.

Total pop. of the dependency (1901) 5,287. See
Caicos Islands.

Turkestan, toor-kes-tan', Central Asia, the
general name given to the region lying between
Mongolia, China, and Tibet on the east and the

Caspian Sea on the west. It is divided by the

Mustagh range and a southwestern outrunner of

the Tyan-Shan Mountains into East or Chinese
Turkestan, and West or Russian Turkestan.

East Turkestan is bounded on the north

by Sungaria, on the east by Mongolia and China,

on the south by Tibet and India, and on the

west by Russian Turkestan. Area 550,340
square miles. It consists of a desert plateau

basin skirted by the Tarim River, and encircled

on all sides by mountains— on the north by the

Tyan-Shan, on the south by the Kuen-Lun, and
on the west by the Pamir highlands. Agricul-
ture is carried on only in the oases and in irri-

gated districts along the river, where cotton, to-

bacco and hemp are grown. The chief exports
are silver, silks, felts, carpets and cotton. East
Turkestan belongs administratively to the Chi-
nese province of Sin Kiang. Pop. 1,200,000.

Russian Turkestan in its widest sense in-

cludes the entire southwestern portion of Asiatic
Russia. It consists of the vassal states of Khiva
and Bokhara in the south, the general govern-
ment of the Steppes in the north, and the general
government of Turkestan, or Russian Turkestan
proper. The latter reaches from the Chinese
Empire to the Caspian Sea, and consists of the
districts or provinces of Samarkand, Fergana
(with Russian Pamir), Semiryecliensk, Syr-
Darya, and the Trans-Caspian region. Area
649,644 square miles ; exclusive of Trans-Caspia,
409,414 square miles. The extreme eastern and
southeastern parts are mountainous, but the
greater portion consists of vast arid steppes
traversed by the rivers Amu and Syr Darya
which flow into the Aral Sea. Only the irri-
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gated portions along the rivers can be cultivated

;

they produce wheat and rice in great quantities,

besides melons, grapes, fruits, and cotton. The
nomadic inhabitants of the steppes are engaged
in cattle raising. Wheat, raw cotton and cat-

tle products arc the principal exports, and trade

has been greatly facilitated by the completion of
the Trans-Caspian Railroad. The capital of the

general government is Tashkent, and the pop.

(1897) 5,260,406; exclusive of Trans-Caspia,

4,888,183.

Turkey, or The Ottoman Empire, an em-
pire consisting of territory in the western part

of Asia, southeastem part of Europe, and the
northwestern part of Africa.

Turkey in Europe.— The centra! part of the
Balkan Peninsula (q.v.) comprises the region in

Europe which is under direct control of the
Turkish government. It extends from lat. 42°

50' to 38 46' N. and from Ion. 29° 10' to 19°

20' E. The northern boundaries are Bos-
nia, Servia, and eastern Rumelia ; the eastern

boundaries, the Black Sea and the Bosporus;
the southern boundaries. Sea of Marmora,
the Dardanelles, /Egean Sea, and Greece

;

the western boundaries, Ionian and Adriatic

seas and Montenegro. The additional territories

in Europe which are under Turkish suzerainty,

but not directly governed by Turkey, are Bul-

garia (including Eastern Rumelia), Bosnia and
Herzegovina (under Austria-Hungary).

Turkey in Asia.— The greater part of Turk-
ish territory under the direct government of the

Sultan is in Asia. Asiatic Turkey is bounded
on the north by Russia, Black and Marmora
seas, and the Dardanelles; on the east by Russia,

Persia, the Persian Gulf, and Arabia; on the

south by Arabia, Gulf of Aden, and the Jledi-

terranean; and on the west by the Red, Medi-
terranean, and ^5Igean seas. It extends east

and west from Ion. 25° to 48° E. ; and north
and south from about lat. 12° to 41° N. From
about lat. 28° N. south, the Turkish possession

is a strip of land off the western part of

Arabia, about 1,000 miles long and varying_ in

width. The western boundary of this section

is the Red Sea, but the eastern boundary is

not well defined.

Turkey in Africa.— Tripoli and Barca are

controlled by Turkey, and Egypt, Cyprus, and
Sanios are under Turkish suzerainty.

Topography.— Turkey in Europe has a long
coast line. On the east and west coasts there

are but few important indentations, but the

south coast is more irregular. On the south
are the gulfs of Saros. Enos, Lagos, Contcssa,

]\Ionte Santo, Rcndino, (Tassandra, and Salonika,

and the Bay of Kavala. The southeastern part

forms a peninsula bordered by the Black and
Marmora seas and the Bosporus. In the south-

ern part and extending into the ^gean Sea is

the peninsula of Salonika, which terminates in

three long strips of rocky land, pointing south
like fingers from the palm of the hand. Only
a small portion of the boundary of Turkey in

Asia is land; mountains mark the line of sepa-

ration between Turkey and Persia and of the
northwestern part of Turkey (Armenia) from
Russia. The coast line is regular except the
northwest and west coasts of Asia Minor
(Bigha, Brussa, and Smyrna), v>hich have nu-
merous indentations and are fringed with thou-
sands of islands. Some of the noted islands
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over which Turkey has entire or partial con-
trol are Thasos, Crete, Rhodes, Scio (Chios),
Cyprus, and Samos.

_
The surface of Turkey in Europe is moun-

tainous ; the main ranges are nearly parallel and
extend northwest and southeast. The highest
peaks are in the west and south; the principal
chains or groups are the Ghegen, North Al-
bania Alps, Rhodope, the Shar-Dagh, Perim-
Dagh, and Mount Athos. Shar-Dagh has an
elevation of about 10,000 feet, and Mount Athos
6,000 feet. The highest mountain ranges in

Turkey in Europe divide the country into three
natural divisions, which are known as Albania,

Macedonia, and Thrace. The J.laritza Valley is

in the southeastern part ; and the table-land of
Janina adjacent, is from 1,300 to 1,700 feet

above sea-level. Armenia, in Asia, has an un-
even, rugged surface; many portions are crossed
by bold and lofty mountains. The Taurus and
Anti-Taurus ranges rising from lofty plateaus,

extend from Persia to the ^gean Sea, and in

many places send out short spurs which on the
south slope to the plain, but on the north end
abruptly. South of this high plateau is a lower
one (Syria and Palestine) crossed by the Leb-
anon and Anti-Lebanon mountains. The third

extensive natural division of Asiatic Turkey is

the great plain of Mesopotamia. Many of the
mountain peaks of Turkey in Asia are of his-

torical interest, and have been given special

articles in this work. Some of the most noted
elevations are Mount Ararat (17,200 feet), which
rises from the plain of Aras ; near by Little Ara-
rat (1,200 feet). Mount Ida, on Crete (Candia) ;

Mount Herman, and almost every peak in the
region called the Holy Land. The Alma-
Dagh (ancient Amanus), a spur of the Taurus
]\Iountains, is famous for its pass, the only one
between Syria and the Euphrates. Other fa-

mous elevations are Manisa-Dagh (SipyUis),
and Ershishi-Dagh (Argsus), both extinct vol-
canoes. The latter is about 13,000 feet above
sea-level.

_
The coast belt along the western part

of Arabia (Hedjaz, Azir, and Yemen) is

bordered on the east by mountain ranges which
by condensing the moisture greatly modify the
climate of this region.

Hydrography.— In European Turkey the
chief rivers enter the ^Egean Sea. In the east-
ern part is the Maritza (ancient Hebrus) which
enters the iEgean Sea near Enos. Philippopolis
and Adrianople are on its banks. It was on the
bank of this river, near Adrianople, that, in

1364 occurred the battle between the Christians
and the Turks, which resulted most disastrously
for the Christians. Other large streams are the
Struma (ancient Strymon), and the Vardar
(ancient Axius). The Drin, Senieni, and Viosa
flow west into the Adriatic. The Black and the
White Drin are tributaries of the Drin. All the
streams of the western part are short, and have
rapid currents, in places they form deep chan-
nels, and numerous cascades. The chief rivers
of Asiatic Turkey are the Euphrates (1.7.SO
miles), the Tigris (1,000), and tlie Jordan. The
Euphrates and Tigris approach each other near
Bagdad where the Babylonia canal system be-
gins. The name Shatt-el-Arab is given to the
stream formed by the confluence of the two
rivers, and through which their waters enter
the Persian Gulf. Formerly the rivers flowed
separately into the gulf which then extended
farther inland. The Kizal-Irmak (Red River).

the largest stream in Asia Minor, is about 600

miles long. The Mendere (ancient Ma;ander)
flows into the .lEgean Sea. The many and pe-

culiar windings of this river have given us the

word meander. The Jordan (q.v.) is one of

the best known rivers in Turkey. Large salt

lakes abound ; the principal ones are the Dead
Sea (q.v.) in Palestine, and Lake Van in Ar-
menia. In the west central part of Asia Minor
is a group of salt lakes. In Turkey in Europe
there are several lakes, the largest of which is

Scutari, which extends into Montenegro.
Other lakes in European Turkey are Janina,

Ochrida, Kastoria, and Presba.
Geology and Mineralogy.— The southeastern

part of European Turkey belongs geologically

to Asia. Devonian rocks are found on both
sides of the Bosporus, and the similarities are

multiplied by the fossils, the rock layer, the

appearance of the river beds, and the nature of

the soil and stone. Limestone, in Albania, ex-

ists in the mountain regions in long parallel

folds, and the elevations have yet the rugged
faces and uneven sides of comparative youth.

Lava of considerable depth covers a large portion

of the plains of Asia Minor. The marks of
violent upheaval and of volcanic action abound.
The mountains of Turkey are rich in minerals,

but mining is yet in a crude condition. Man-
ganese ore is found near Saloniki, meerschaum
at Eskisheh, in Asia Minor, and copper, lead,

coal, antimony, rock salt, emery, alum, nitre,

iron ore, and chalk abound in many places. In

European Turkey are found copper, alum, salt,

iron, zinc, and silver and gold. Gold and sil-

ver are found in Smyrna, kaolin on the island

of Rhodes, and mercury near Smyrna. A valu-

able lithographic stone is quarried near Brussa.

A royalty of from 5 to 15 per cent is paid on all

minerals which are exported from Turkey.
Climate.— The climate of Turkey in Europe

is about the same as that of the countries in

Europe which border on the IMediterranean

;

but radical changes occur frequently. The cold

northeast winds which sweep down from the

frigid regions of Russia modify greatly the cli-

mate of the north and south valleys. Albania is

protected by mountains, and the climate is less

variable than in other portions of the country

;

but sections of Albania are subject to drought
and excessive heat. In the northern portions

of Asiatic Turkey the winters are cold and
humid ; in the sheltered valleys the climate is

comparatively uniform and warm temperate. In

certain parts of Syria and as far north as Asia
Minor, certain portions are subject part of the

year to excessive heat. The rainless season is

from April to September, but the heavy dews
furnish a large amount of moisture. _ Mount
Ararat, and the highest peaks of the Lebanon
and the Taurus Mountains, are covered with
snow all the year.

Flora and Forests.—Along the Adriatic coast
are found fruits, flowers, and trees similar to

those which abound in southern Spain and Italy.

The principal forest trees are pine, oak, ash,

lime, and beech. The common fruit trees are
apple, apricot, cherry, and pear. On the low-
lands of Turkey in Europe, and on the lower
slopes of the mountains, are found a variety oi
evergreen trees ; box, myrtle, palm, sycamore,
and also walnut, almond, and carob trees. In
Albania there are large olive and orange groves,
and the plum and the peach abound except in
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the liigh allitudes. The grape-vine and the cit-

ron llourish on the eastern and southern slopes

and in the valleys. The roses from which the
celchratcd "attar of roses* is distilled, grow in
abundance on the plain of Adrianople. Many
of the flowering plants of Asiatic Turkey belong
to the same families as those in European Tur-
key, hut they differ in genera. The "cedars of
Lebanon" still flourish, and on the lower slopes
of nearly all the ranges are found cedar, cypress,
and oak trees. On the plains are large groves of
mulberry and sycamore, and in the valleys are
grape-vines, groves of orange, olive, fig, pome-
granate, and many nut-bearing trees. In Meso-
potamia the date flourishes, and cotton, tobacco,
and grains are easily cultivated. Some of the
interior plains are almost treeless, and a large
acreage is used for pasturage. Grasses, sage,
wormwood, and broom grow on those plains.

In Armenia there are extensive oak and chestnut
forests. South of Armenia the grape-vine, lilac,

and jasmine are features, and in the southeast-
ern part of Turkey, near the Persian Gulf, are
great varieties of palms. In the western parts
of Syria and Palestine, grapes, apples, oranges,
and nuts grow in abundance, and in Yemen and
Azir the coffee plant is common. A species of
maize grows wild on many of the warm lowland
regions.

The forest laws (recent) are modeled after
those of France ; but no restrictive laws are en-
forced, and Turkey is being rapidly deprived of
timber. In Turkey in Europe there were, in

1903, about 3,500,000 acres of forest, and in

Asiatic Turkey, 17,000,000 acres.

Fauna.— The principal wild animals of Eu-
ropean Turkey arc the dog, cat, boar, badger,
bear, civet, squirrel, chamois, roe, deer, beaver,

mole, hedgehog, wolf, marten, fox. hare, and bat.

Fish are found in large quantities and in nearly
all the waters. Coral and sponge fisheries are

extensive. Leeches exist in the marshes. There
are over 240 species of birds of which about 100
are songsters. In Asiatic Turkey the boar,

striped hyena, panther, and lynx are in Jilcso-

potamia, and the lion is found near the Euphrates
and the Tigris. In Asia Minor are the bear,

jackal, w-olf, and boar, and in Syria the hare,

hedgehog, jerboa, leopard, mole, and wolf. In the

Lebanon Mountains are found the Syrian bear.

The domestic animals are the horse (the camel
is more common), ox, ass, goat, and sheep. A
famous species of goat is found in Angora
(q.v.). The bufTalo supplants the ox in many
parts of Asiatic Turkey. The bee and the silk-

worm are raised in many sections, but especially

in the southwestern part of Asiatic Turkey and
in the valley of the Tigris. The locust infests

both the southeastern and southwestern sec-

tions.

Soil and Agriculture.— The soil_ of Turkey
in Europe is generally fertile except in the rocky
and mountainous regions. The greater part of
the lowland region of Turkey in Asia has a
most productive soil, but lack of moisture makes
some portions almost a desert. Irrigation has
reclaimed certain localities. The soil in the
valley of the lower Euphrates and Tigris ^s pro-
ductive. The upper layer is an alluvial deposit
from the two rivers, which formation still con-
tinues. So rich was the soil of this section in
ancient times, that Babylon was called "the gift

of Euphrates and Tigris." The chief occupa-
tions in all of the Ottoman Empire are agricul-

ture and cattle raising, yet agricultural methods
are most primitive, and only a small portion of
the arable land is under cultivation. Agricul-
tural development is retarded by the system of
levying tithes on all the produce, and by the
internal custom dues which oblige the farmer to
pay a fee on all produce exported from one
province to another.

The land is held under four different forms
of tenure: (i) ".\liri,>' or Crown lands; (2)
«Vacouf,» or pious foundations

; (3) "Muli-
kaneh," or Crown grants; (4) "Miilk," or free-

hold property. The Crown lands form the
largest portion and are held directly from the
Crown. The government grants permission to
cultivate an unoccupied tract, and in return
exacts a certain fee ; but continues to exercise the
right of seignory over the rented land. If the
lessee neglects to cultivate the land for three
years in succession, it reverts to the Crown,
and again becomes "unoccupied land.'* The
"Vacouf" lands were instituted originally to pro-
vide for the maintenance of the religion of the
state and for the education of the people. These
lands are now mostly in possession of govern-
ment officials. The "Mulikaneh" lands were
granted to the old feudal troops as a reward
for military services. The title to such lands is

hereditary, and the land is exempt from tax.

The freehold lands do not exist to any great
extent, but some of the peasants have purchased
"Miilk* lands from the government. The prin-
cipal agricultural products are cotton, coffee, to-

bacco, opium, madder, and cereals. Fruits and
nuts common to the southern part of Europe are
raised. There are in all the empire about 44,-

500,000 acres under cultivation (1904). The
farmers produce but little more than is required
for their own use, on account of the system
of levying tithes on all farm produce and the
exportation taxes on all produce sold and ex-
ported to other countries or to different parts
of their own country.

Manufaclurinii and Oilier Industries.— The
manufactured products are mostly hand made.
Altliough there is an abundance of raw material,
manufacturing has declined since about 1850.
The carpets for which Turkey was once famous,
the woolen goods of Macedonia, and other prod-
ucts, have in almost all parts of the empire been
undersold by the machine products of other
countries. In 1903 there were in Damascus
about 5,000 hand-looms and io,ooo workmen en-
gaged in weaving silk, woolen, and cotton goods.
A few glass factories and several paper mills
have been established. Turned-brass and beaten-
copper utensils for household purposes are made
by liand. There are a few steam manufactories
in Constantinople and Saloniki. In 1900 there
were about 92 mines in operation. Fishing is an
important industry. In 1903 the fisheries of the
Bosporus represented $i,,300,ooo. The sponges
obtained along the Mediterranean rank with the
best in the world. Pearl 'i obtained from the
Persian Gulf, and mother-of-pearl from the Red
Sea.

Transportation.— Durin' the last 16 years
Turkey has had_ railroad communication with
Europe. There is one main line starting from
Constantinople and one from Saloniki. The
shortest distance to Egj-pt is from Saloniki.
There are (1903) 1,269 miles of railroad line'

in European Turkey and 1,667 miles in Turkc-
in Asia, making a total in the Ottoman Empin-
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of 2,936 miles. German railroads are (1904)
being constructed in parts of Turkey and will
eventually connect a number of places; one be-
ing from Konia to Adana, Mosul, Bagdad, and
Barrah with many branch lines and with an ex-
tension to Kowiet. The Bagdad Railroad
Company, with headquarters at Constantinople,
has a transfer of the grant given to the Anatolian
Railway Company. The Turkish government
pai^d to the European Guaranteed Railways $1,-

688,955, and $1,832,545 to those of Asia; in igo2
to the European $1,669,775, and to the Asiatic
$1,7^4,090. In 1902 the receipts from the rail-
road traffic were $850,750.

Commerce.—Commerce as well as agricul-
ture seems to be greatly retarded and its de-
velopment prevented by the duties on imports
and exports, and the taxes imposed on the trade
between different divisions of the empire. All
articles imported into Turkey are taxed 8
per cent ad valorem, except tobacco and salt,
which are monopolies. There is an export duty
on all produce sent abroad, except cereals, and
all produce sent from one division of the coun-
try to another pays the 8 per cent. The
import duties for the fiscal year (part of 1899
and of 1900) were $8,900,000; export duties
about $7i3.325- The total trade of Turkey can
be partially understood from a comparison of
the years 1895 and 1900. The exports for 1895
were about $68,769,025; for 1900 about $77,-
957,000. The imports for 1895 were about $120,-
377,000 ; for 1900 $122,482,000. The exports from
which Turkey receives the principal part of its

export revenue are salt, wines, cocoons, raw silk,

waste silk, frisons. Turkey's trade with Great
Britain is nearly as much as the combined trade
with all the other 21 countries with which it has
commercial intercourse, although it has con-
siderable trade with the United States of Amer-
ica. In 1903 Turkey in Europe exported to the
United States: rugs and carpets, $2,253,288; to-
bacco, $840,874: hides and skins (chiefly goat-
skins), $812,218; oils $206,292; wool $187,798.
Turkey in Asia exported to the United States
the same year: licorice root, $987,287; wool,
$575,273; opium, $401,113; figs, $363,678; dates,
$213,603; raisms, $126,227. The exports of Tur-
key in Africa to the United States the same year
were: Cotton (raw) $9,525,533; sugar, $1,351,-
038; gum arable, $2o6,ip3; total, $21,233,453.
The importsfrom the United States into the dif-
ferent divisions of Turkey, during 1903, con-
sisted principally of cotton (manufactured), iron
and steel, agricultural implements, provisions
and bread stuffs, and amounted to $1,313,407.
The Department of Agriculture of the United
States is making efforts to grow Egyptian cot-
ton in the United States.

Shipping and Navigation.— The shipping and
navigation facilities of the Turkish Empire
consist (1901) of 107 steamers with a total car-
rying capacity of 58,861 tons; sailing vessels 916
with a tonnage of 179.883. The vessels entered
and cleared at all the ports of Turkey during
the year from IMarch 1900 to March 1901 were
188.0.34, with a tonnage capacity of 34.332,877:
10,450 steamers entered and cleared m 1902 at
Constantinople alone, tonnage 15,238,775; 4,225
were British steamers and i,R4"2 "Greek. The
vessels of the regular mailship companies en-
ter the principal ports, particnlarlv Constanti-
nople.

Army and Navy.— The army and navy are

important parts of the government of the Otto-
man Empire. In Turkey every Mussulman is

obliged, if called upon, to give 20 years military
service to the government. The liability begins
at the age of 20. Those who are not Mohamme-
dans are not liable to the military service in
person, but they must pay a tax levied on all
male persons of all ages. The Nomad Arabs
are liable to military duty and may be drafted
into the service, but they usually try to evade
service and avoid furnishing recruits. So also
the Nomad Kurds are liable, but they generally
evade service. The Turkish army is made up f.s

follows: (i) The Nizam, or regular army and
its reserves; (2) the Redif, or Landwehr; and
(3) the Mustahfuz, or Landsturm. Turkey ex-
ercises the power of keeping its army recruited
by conscription. The conscripts are divided into
first and second levies. The first serve six years
in the Nizam, four of them with the colors and
two of them with the reserve; eight years in the
Redif, four in the first and four in the second;
and six years in the Mustahfuz,— in all 20
years. The second constitute what is called the
Tertib-Sani and the muinsir, and form part of
the reserve. They have nine months' drill the
first year, and 30 days each subsequent year
when not in actual service. There is also an-
other organization of Haves called "Second Class
Redif," but the disbandment of this class and
also the Bashi-Bazouk force has been required
by the Powers. There are seven military dis-

tricts in the empire; the headquarters are at

Constantinople, Adrianople, Monaster, Erzinjan,
Damascus, Bagdad, Sanaa (the Yemen). The
war strength of the Turkish army is (1903)
about 1,400,000. The crews of the navy of Tur-
key are raised in the same manner as the land
forces, partly by conscription and partly by
voluntary enlistment. The time of service in

the navy is 12 years. The nominal strength of
the navy is now (1904) 6 vice-admirals, 11

rear-admirals, 208 captains, 289 commanders, 22P
lieutenants, 187 ensigns, 30,000 sailors, and about
9,000 marines. The navy has many old iron-
clads and some of them are still in use, but they
are now of very little value as war vessels. Two
new vessels are (1904) being constcucted for the
Turkish navy, one at Philadelphia, Pa., and one
at Elswick, England. They are each 3,225 tons,

speed 22 knots, and carry two 6-inch guns, and
seven 4.7-inch, and have 2-inch armor decks.
An old battleship, the }iIissoudiyck, has been
rebuilt in Italy. It has now two 9.2-inch guns
and 12 6-inch and is over 17 knots an hour.
There are also now in the navy two torpedo
gunboats and four large torpedo boats of mod-
ern construction.

Religion and Education.— Mohammedism is

the oflicially established and recognized religion,

but other forms of worship are tolerated. In
1897 the Moslems formed 92.23 per cent of the
whole population; the Christians, 7.50 per cent;
the Jews 0.26 per cent : and others o.oi per cent.
The Koran (q.v.) is the supreme authority in

religion as in law and government. The Sul-
tan is looked upon as the direct successor of
Mohammed. The Christians in Turkey belong
chiefly to the Greek, Roman Catholic, and some
Protestant churches. The Maronite, some of
the Armenian, Copt, and Greek rites acknow-
ledge the supremacy of the Pope. The Ansaries
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and Druses are in Syria (q.v.), and other re-

ligious denominations are allowed to exist in

various portions of the empire. In 1903 there

were 2,120 mosques in Turkey, of which num-
ber 379 were in Constantinople (see Govern-
ment).

In i86g a change in educational matters was
instituted when provisions were made for estab-

lishing elementary schools, for boys and girls,

in every commune, a higher grade of schools in

every town, industrial and normal schools, and
a university. Elementary instruction is nomi-
nally obligatory for boys from 6 to II years of

age. and for girls from 6 to 10 years. The sub-
jects included in elementary instruction are the

Turkish language, the Koran, history, geog-
raphy, arithmetic, and hand-work of various
kinds. The additional subjects for the higher
schools in charge of American Protestant mis-
ical and natural sciences, and geometry. An im-
perial school of medicine was founded by the
government as early as 1826. There are a
number of government schools. In igoo a
Moslem university was founded in Constanti-

nople. The Greeks have a theological school
and a number of other schools. The American
Congregationalists established Robert College at

Constantinople, the American Presbyterians
have a college at Beirut, and several elementary
schools in charge of American Protestant mis-
sionaries have been established in different parts

of the empire. The Roman Catholics have a
number of schools for boys and girls. Their
colleges and elementary schools are connected
chiefly with their missions. In iSgg there were
10 colleges and 40 high schools in charge of
Americans and a greater number in charge of
the French. In 1900 there were in the empire
about 36,230 schools, which contained 1.331.200
pupils.

Literature.— For the Turkish student the
Koran is the book of religion, law, and litera-

ture. The Arabic language is one which every
good Mussulman seeks to learn. The Persian
language has likewise aided in forming the
Turkish literary taste and the Turkish literature.

Persian and Arabic phrases have been embodied
in the language and writings of the educated
Turks. To master the literature of the Ottoman
Empire it is necessary to know three languages.
The sultans since the foundation of the Otto-
man dynasty have always promoted intellectual

movements among the Moslems (see Govern-
ment). They have tried to execute the com-
mand given by the Prophet to his people : «To
seek knowledge even if it were to be found in

China" ; and that "it was permitted to Moslems
to possess all sciences." Othnian I. (1288-
1326), the founder of the present Turkish dy-
nasty, was zealous in encouraging the exten-
sion of the religion of Mohammed, and the ac-
quisition of learning among his Moslem sub-
jects. The last words he spoke to his son and
successor were: "My son Orcha, be thou the
protector of the faith and the sciences." It

was this son who built the first college at
Rrussa, in Asia Minor, then the capital. The
fame of tliis school went abroad and pupils came
to it from many parts of .'\sia. Bajazet I.

(1389) did great work in fostering Turkish lit-

erature. Prince Djem, son of Mohammed II.,

"Conqueror of Constantinople" (1451-81), was

a poet. lie dedicated his work 'Tjimshid
and Ilourshid' to his father. The same ruler

frequently said to his people that "the study of

sciences was a divine precept which the faithful

should follow." He transformed many of the
finest Greek churches into mosques, and com-
manded that such churches should be used not
only for religious worship, but also as schools
for the study of theology, law and philosophy.
Thus he made the church the centre of religion

and education. The enthusiastic students were
called "Sohtcs," that is, inflamed (for learning),

and the name "Sohtcs," or "Softas," is still ap-

plied to Turkish students.

Fourof the seven ministers of Mohammed II.

were poets. Authors of renown in other coun-
tries were brought to the Turkish capital and
entertained at the expense of the state. About
30 famous writers were guests of the govern-
ment at one time. Other writers not residing in

Turkey, who in any way aided Mohammed II. in

fostering good literature in his own country,

were suitably rewarded. The Turkish poet,

Ahmet Pasha, lived at this time ; also Sinan
Pasha, a prose writer. The beauty of the

imagery of Sinan Pasha may be seen in the

following passage taken from an article on the

glory and power of God : "Thou art such an
inventor that from nothing Thou makcst a
Treasure. Thy Wisdom stands so high in the

firmament that the sharpest eye cannot see it

;

neither can any one discover Thy hidden Glory.

There are no limits to Thy Learning; no limits

to Thy Power. Thy Eternity is such that

neither the past nor the future generations could
have preceded Thee." Bajazet II. (1481), son
of the Conqueror, was a poet. Bihirshi, a writer
of this period, left 366 volumes of historical

books, which were not all he had written.

After his death, the Sultan had all burned ex-
cept 83 volumes, as the others he declared were
not worthy the fame of Bihirshi. The history

of the Ottoman Empire, written by Idris, is

considered a work of literary merit as well as
of authority. There have been a number of
women writers who rank high in tlie estimation
of Turkish scholars. Mihri is called the Turk-
ish Sappho. Titnet a poet; Djemali, a jurist as
well as writer, lived during the reign of Selim
(1512-20) ; and Baki, one of the best lyric

poets, was a favorite of Solyman the Magnifi-
cent (1520-66). Some of Baki's poems have
been translated into German, English, and
French. Hiali was a poet of merit; Zoungouli
wrote 'Leila and Medjnoun,' the "Paul and
Virginia of the East." During the reign of
Solyman there lived over 100 poets of merit
Kastamuni, in Asia Minor, boasts of having
been the home of 300 poets. The modern Turk-
ish scholar points with pride to the list of writ-
ers on law, theology, and history who lived

during the reign of Solyman. The historians
Ali, Saadtdin, and .'\k Hassari flourished in the
first half of the 17th century.

Internal dissensions from about 1603 to 1648
retarded literary development. The one name
which stands out prominent during this period
is that of Kodja Bey. During the last half of
the 17th century Turkey produced such writers
as Riazi. A?.\7., Hadji La Kalfa. Mezati, .Xhmet
Kioprili. Teuni, Assian, Sari Ahtullah, Missri,
and Nali. The last was called the "king of con-
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temporary poets.'' Some of the noted historians

of the same epoch are Ali, Husseim, and Naima.
Ibrahim, a distinguished writer of the igth cen-

tury, prevailed upon the Suhan to introduce the

art of printing. Raghib Pasha, a poet and
moralist ; Assim, a historian and poet ; and
Naima belong to the iSth century. The 19th

century brought the Turkish writers into closer

contact with the French and thereby introduced

them into the world of fiction, tragedy, and
comedy. An entirely new character has been
impressed upon modern Turkish literature,

caused chiefly by closer commercial relations

with western Europe. The translations into

English of many of the works of Turkish au-

thors through the influence of Baron von Ham-
mer, has made the English scholars appreciate

the vast field of folklore, fable, and history cov-

ered by the works in the libraries of the Otto-

man Empire. Dictionaries, grammars, and other

works written for English-speaking students

have been prepared with care and are necessary

aids in the study of the Turkish literature.

Archxology.— The modern explorers, ex-

cavators, and decipherers or translators, have
given us a new world, a large portion of which
is below the surface of the territory occupied
by the Ottoman Empire, chiefly in Babylon, Asia
Minor, Palestine, Egypt, Assyria, and Arabia.

The land of Babylon and Nineveh, of Assyria

and Khorsabad would naturally be fruitful in

records of the past. The number of cuneiform
documents found in Macedonia alone are of

great value. One of the causes which have con-
tributed to the recent activity in searching for

archaeological remains is the desire to secure

corroborative testimony in favor of the Bible.

Such reasons greatly influenced some of the

American missionary societies to begin investi-

gations. The University of Pennsylvania sent

out an expedition which discovered, in the

vicinity of Nufi'ar, 2,000 cuneiform tablets, many
of which were in existence 2,800 years before

the birth of Christ. Doctor Hilprecht (q.v.)

was appointed to supervise the editing and classi-

fying of the results of the expedition.
_
The col-

lection contains many inscribed bricks, clay

stamps for bricks, marble vases, sacrificial ves-

sels, door sockets, enameled and plain vases,

seals and seal cylinders, gold and silver orna-

ments, clay sarcophagi, stone, iron and bronze

articles, bas-reliefs, intaglios, human skulls, and
numerous other articles. The American Arch-
seological Institute explored the territory near

Asso (present Behram) in the years 1881-2.

The excavations brought to light buried forti-

fications of successive periods, baths, theatres,

temples which were of the archaic Doric order

and down to and within the Christian era, porti-

cos, private dwellings, a gymnasium, a Greek
bridge, and a highly ornamented group of tombs.

Other exploring expeditions have been sent to

Turkey by the French, English, and Germans,
and the Turkish government has given the mat-
ter considerable attention. In an article on the

Turkish excavations by Americans, written by
James B. Fox, he says : "The dreary solitudes

that long brooded over those buried civilizations

have begun to disappear before the labors of

dauntless and indefatigable explorers, and a lit-

erature, almost overwhelming in extent, graven
in clay and stone, transports us back to the very

cradle of the race. They reveal a perfection of
art, a marvelousness of correspondence, a de-

velopment of civilization in those primeval days
that excite the wonder and admiration of our
more enlightened age. Schools and libraries

must have existed everywhere ; clay books were
stored in the cities ; letters of every description

were exchanged on every subject; and, judging
from the tablets of Zel-el-Amarna, Canaan was
a centre of correspondence, even before the age
of the Exodus. The objection of the 'higher
critics* that Moses could not have written the

Pentateuch, because the art of writing was un-
known in his day, falls hopelessly to the

ground."
The whole country, especially Syria, Pales-

tine, and Babylon, contains vast archsological
treasures. Specimens of Byzantine architecture

still exist in a good state of preservation. The
statues found among the ruins of ancient

Nineveh, and preserved in the British Museum,
are remarkable monuments. The half tamed
Turk had wandered for centuries over the plains

near the Tigris without ever dreaming that he
was crossing the place of sepulchre of a once
gorgeous city, until Sir Henry Layard (q.v.)

and other English explorers began the excava-
tions which restored Nineveh to the world.

The Turkish government has, since 1884,

opposed the removal of objects of antiquity from
the country, and no excavations may be made
without a firman. The government has a valu-

able collection of archasological specimens at

the museum of Tchinli Kiosk. The splendid

archaic frieze of the Doric temple in Assos is

not in one place, but portions are in America,
Paris, and Constantinople. Facsimiles of some
of the famous statuary found in Nineveh (orig-

inals in England) are in museums in New York
and other places.

Post-offices.—There are (1902) only 1,297

post-offices in the Ottoman Empire. During the

official year (parts of 1901 and 1902) the inland

postal service transmitted 16.444,000 letters and
postal cards, and 2,297.000 samples and papers.

The number transmitted in the international

service was : letters and postal cards, 8,024,000

;

samples and printed papers, 2,520,000, during the

same period.

Tclcgral^hy.—Turkey has (1903) about 25,100

miles of telegraph lines with about 39.8oo miles

of wire. There are 907 telegraph ofiices.

Finance.—The public revenue of Turkey
comes from the following sources : direct taxa-

tion, tithes, verghis (land and property tax),

temettu (income tax), for exemptions from mili-

tary service, aghnams (tax on sheep, etc.), and

other sources; indirect taxation, various cus-

toms (salt, tobacco, spirits, stamps, fisheries, silk,

and other sources), administrative, military de-

partments, share in tobacco Regie profits, tribute

revenues, and other sources. The total receipts

for 1897-8 were about $92,556,000. Expenditures

for the same fiscal year were about $92,147,000.

The reports on finance show a yearly deficit,

chiefly on account of extra military expenses.

The Turkish debt (1903) was secured on Egyp-
tian tribute, $96,815,290; secured on administered

revenues, $385,165.000 ; conversion loan, series

B. C. D. (1890), about $1,158,000; lottery bonds,

$57,599,000; various loans (1890-1903), $55,969.-

000: other loans (1894-1902), $55,800,000: mak-
ing a total of $652,506,290. In the ,->bove is the
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Russian war debt (1898), $122,565,000; indem-

nity to Russian subjects, $3,750,000; and $1,367,-

476 to the Damascus Sergliis Railway.

Money.—The money of the empire consists

of gold, silver, copper, and a bank-note circula-

tion. The Imperial Ottoman Bank had, on
31 July 1903, a note circulation of about

$6,116,950, and cash $11,103,750, and a capital of

about $55,000,000. The coinage of gold, includ-

ing re-coinage of old coin, from 1891 to 1903,

amounted to about $11,073,450; of silver

$2,965,710; of copper (1900) $112,695. Of
the gold, $622,750 was coined from old Turkish
lire, and $730,450 from English sovereigns. The
whole coinage of silver was from piastre pieces.

The amount of the money of the empire is

(1903) about 3,416,606,600 gold piastres, or

$150,330,690; and of silver piastres about

963,713.500, or $42,403,394, in all about $192,734,-

084. The Turkish lira equals $4.40. The "purse"

is equal to about $19.80 and is used in recording

large sums. The gold lira
_
is .916 fine and

weighs 7.216 grams and contains 6.614 grams of

fine gold. The silver piastre weighs 24.055

grams, 839 fine, and has 19,965 grams of fine

silver.

Weights and Measures.—The principal mea-
sure is the "kilch." Turkish weights and mea-
sures were assimilated to the metric system in

March 1882, but under the old names; and this

made so much confusion that the change did

not go into general use. In 1889 the metric

system was declared obligatory for cereals, and
again in 1892 the decree was made of obligation;

but these decrees are still (1904) not enforced.

Some of the old measures are donum (land
measure), 40 square paces; arshin (land mea-
sure), 30 inches; the ardaze (cloth measure), 27
inches.

Area and Population.—For centuries the area

of Turkey was subject to the changes resulting

from wars and conquests. Internal dissatisfac-

tions were fostered by external rivals, for Tur-
key as the Ottoman Empire has always been a

menace to the safety of adjacent nations. Since
the great powers of Europe have taken charge
in a measure of the affairs of Turkey there have
been changes, but usually predicated ones. The
results of late conferences (Constantinople, 1903)
indicate [ire-arranged plans of division or control,

so that the official conference room has to some
extent replaced the battlefield, but the results are

somewhat similar. In 1902 the area of Turkey
was as follows:

Europe: Area sq. miles. Population
Immediate possessions 64,582 5,801,700
Bulgaria (vassal state) 24,380 2,641,335
Eastern Uumelia
(practically part of
Bulgaria) 12,931 1,091.854

Crete (autonomous)., 2,^27 309,349
Bosnia and Herzego-
vina (in Austrian
occupation) ._ 19,728 1.591,036
Thasos (Egyptian)... 152 12,140

Asia: 125,100 11,537,414

Immediate possess'ns. 681,985 16,898,700
Samos (principality). 181 54.834

Africa: 682,166 16.953,534

Egypt (i>ractically
British) 383.800 9,821,045

Tripoli and Benghazi. 398.S92 1,000,000
782,692 — 10,821,045

39.311.993Total 1,589.958

Total population in 1904. est., 41,000,000.

Constantinople (qv.), the capital, had

population of about i,200.o(X); Damascus and
Smyrna, over 220,c»o each ; Bagdad, Saloniki,

Aleppo and Beirut, each over 120,000; Adriano-
ple, about 82,000; Brussa, 77,000; Kaisarich, over

72,000; Kerbela, Mosiil and Mecca, each 61,000.

The population is made up of a number of

different races ; even among the Turks, which
predominate, there are hereditary differences

which often cause serious dissensions.

Government.— The government of Turkey is

an absolute monarchy, and the sultan is the

ruler. He is absolute in authority, not responsi-

ble to anyone, and his person is inviolate. The
succession to the throne is hereditary. It is now
and since 1617 has been vested in the family of

Othman (or Osman), in tlie person of its oldest

living male member. The sultan is therefore

succeeded by his oldest son, provided there are

no living uncles nor cousins who are older in

the Othman family. The oldest son takes the

throne without regard to his mother, provided he
sprang from the harem. The harem is a per-

manent institution of the empire, and all children

born in the harem, no matter who their mothers
are, whether free women or slaves, are legiti-

mate and of equal lineage. It has been the rule

and custom of the sultans of Turkey for many
centuries not to contract regular marriages, but

to maintain the harem. The inmates of the

harem are women who are brought to it by pur-

chase or who come to it by their free will. The
greater part of them have heretofore come from
places outside of the empire, the majority having
come from Circassia. The sultan selects a cer-

tain number, generally seven, to be "Ladies of

the Palace," who are called "Kadyn." The rest

are called "Odalik," as they remain under the

"Kadyn" as servants. There is a superintendent

of the harem, an aged woijian of the palace, who
bears the title of "Jiaznadar-Kadyn." The pres-

ent reigning sultan (1904) is Abdul-Hamid II.,

b. 22 Sept. 1842 (15 Shahan 1245). He is the

second son of Sultan Abdul Medjah, and suc-

ceeded to the throne 31 Aug. 1876, succeeding
his brother Sultan Alurad V., and he is the 34th

in line of the house of Othman, who have ruled

over Turkey since the establishment of tlie Otto-
man Empire, in 1299, the first (1299) being Oth-
man. The Koran is the fundamental law of the
empire, and all laws are based upon its precepts.

While the will of the sultan is supreme and he
can execute his orders without responsibility to

any authority, he is supposed not to act in opposi-

tion to the precepts of the Mohammedan religion

as recorded in the 'Book of the Prophet.' Next
to the Koran there are the laws of the "Mul-
teka," which are executed by the sultan and are
binding upon subjects. These laws are now in

the form of a code formed out of the supposed
sayings and opinions of the Prophet Mohammed,
and some decisions supposed to have been made
by his immediate successors. There is another
code of laws called the <Cahon Namek.* These
laws were formed by Sultan Solyman the Mag-
nificent, and are held to be of obedience, but
merely as human authority. The legislative and
executive and religious authority of the empire
are exercised by the sultan, and, under his direc-

tion, through his representatives. He exercises

the civil authority through an oflicial, acting un-
der him, called Sadr-azam, or grand vizier, and
the religious authority through a head of the

church called the «Sheik-ul-Islam,» Both these
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officials are appointed by the sultan, but the

Sheik-ul-Islam has the nominal concurrence or

confirmation of the "Uleraan," a body of officials

presided over by the Sheik-ul-Islam. The
"Mufti" or interpreters of the Koran are con-
nected with the Ulema. This body, called the

"Ulema," is made up of all the judges, religious

authorities, interpreters and teachers of literature

and science that may be summoned by the Mufti.

Effendi, bey, or pasha is the title of the officials.

Some of the Ottoman administrations have at

various times had constitutions drawn up mod-
eled after some of the states of Western Europe,
but so far they have not resulted in much refor-

mation. The first constitution v^'as proclaimed
i8 Feb. 1856, and another, a decree of Sultan

Abdul-Hamed II., was in Nov. 1876. There is

now a kind of cabinet or privy council called

the I\Iedjliss-i-Hass, to assist the grand vizier as

head representative of the sultan and under him
of the government. The official positions in this

Medjliss-i-Hass are: Grand vizier, sheik-ul-

islam, minister of justice, minister of war, minis-

ter of marine, president of the council of state,

minister of foreign aft'airs, minister of the inte-

rior, minister of finance, minister of public in-

struction, and minister of commerce and public

works. These officials have general charge of

the matters coming under the jurisdiction of their

respective departments. The Ottoman Empire
is divided into smaller or local governments
called "vilayets." There is a governor-general

at the head of each vilayet, who is called the

*vali.'> He is the direct representative of the

sultan in the vilayet, and has a council to assist

him in the government. The vilayets are sub-

divided into provinces called "sanjaks," districts

called «kazas,* subdistricts called "nahies," and
communities or "karies." The sanjaks, kazas

and karies are subjected to inferior authorities

known as mutesarifs, kaimakams, mudirs and
muctars, and they are under the superintendence

and control of the principal governor. During
later years some of the divisions of the country,

for political reasons, have been changed, espe-

cially the vilayets in Macedonia. As results of

these modifications si.x of the sanjaks of the em-
pire are governed now (1904) by mutesarifs, who
receive their appointment direct from the sultan

and are called mutesarifats. All subjects, no
matter how humble their origin, may fill the

highest offices in any of these political divisions.

As late as 1902 there were decrees published set-

ting forth a plan for the improvement of the gov-
ernment of the provinces of Turkey in Europe.

By these decrees the employment of both Chris-

tians and Mohammedans was provided for in the

judicial tribunals and in the direction and man-
agement of the police. Very important measures
with regard to public •works,_ public industries

and public instruction were included in these

decrees, and a kaimakam was appointed in the

principal town of each vilayet whose duty it is

to cause the administrative business to be regu-

larly transacted and to see that necessary civil

tribunals are formed, and that schools are estab-

lished and maintained where required. Under
these decrees the valis received new powers,
among them being the authority to inflict pun-
ishment for illegal judicial conduct. An inspec-

tor-general was made to correspond with the

reform commission in Constantinople, and it was
made the duty of the commission to report to

the grand vizier. The Austro-Hungarian and Rus-
sian governments recommended additional mea-
sures of reform in February 1903, which included

a reorganization in the management of local

financial matters, amnesty to political offenders,

the employment of expert policeinen from other
countries in order to secure the better detection

and punishment of arnaut malefactors. The
Porte accepted the recoinmendations, but they

have not been enforced and no reforms have
been effected. In October 1903 Austria-Hungary
and Russia agreed upon a new scheme of refor-

mation in the appointment of assessors from the

civilians representing both these governments, to

accompany and advise the Turkish inspector-

general, and also the appointment of a general

from a foreign nation to reform and improve
the gendarmerie of Macedonia. These officials

were appointed. Many other measures were in-

sisted upon whicli were intended to secure re-

forms : among thein it was required that the

bashi-bazouk and other organizations that had
been guilty of outrages in the Christian prov-
inces should disband. It was hoped by those

who inaugurated these schemes that they might
prepare the way for the autonomy of Macedonia.

The sultan's subjects possess the freedom of

their persons and are nominally equal before

the law. The judicial department is in a sense

an adjunct of the executive department, all ex-
ecutive officers being vested with authority to

perform duties connected with the administra-
tion of justice. The judicial department has
three classes of Turks, or they form three sec-

tions; those in the service of the cults (imam),
the law expounders (mufti) and the judges
(kadi). The ideas and practice of justice, both
civil and religious, are based on the Koran. The
highest court is the court of appeals in Constan-
tinople, with two chambers. There are civil

courts, criminal courts and commercial courts.

The commercial courts base their decisions on
the code of commerce. The criminal courts are

formed of a president and two judges, and in

some of them two merchant judges sit, who are

selected from the colony of foreigners. The
lack of system and prevalence of corruption in

the judiciary branch of the government have
made it necessary to adopt measures called

"capitulations." By these decrees it is now pro-

vided that foreigners living in Turkey are sub-
ject to the laws of their own countries, and for

offenses in cases in which Turkish subjects are

not concerned are to be tried by a tribunal pre-

sided over by their consul. But foreigners who
own real estate in the Ottoman Empire are sub-
ject to the jurisdiction of the civil courts in all

questions concerning their lands. Cases between
subjects of foreign governments and Turkish
subjects are tried in the courts of the empire,

but a representative of the consulate of the for-

eigner is to be present, to see that the trial is

conducted according to law. The execution of

the sentence is carried out through the consulate

of the country to which the foreign offender be-

longs. Cases between two subjects of foreign

countries are tried in the court of the defendant's

consulate.

History.—The language of the Turks shows
they are near of kin to those who spoke the Ural-

Altaic or Turanian languages, which were in use

from the western frontier of China to the Cas-
pian Sea. There are different dialects, the harsh
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one of the east and the soft and more melodious
dialect of the west, but many of the

_
words,

phrases and grammatical forms are similar. A
portion of the present Turkish race are descend-

ants of a people who once inhabited the terri-

tory west of Lake Baikal. The claim is made
that while living near the shores of liaikal Chris-

tian missionaries visited them, and in support of

this claim is the fact that their ancient alphabet

has 14 letters based on the Syriac alphabet. The
name "Turks" given to the mighty hordes who
dwelt on the steppes of Nortliern Asia, at the

foot of the Altai Mountains, and beyond Persia,

is mentioned in history about the middle of the

6lh century. They were an aggressive people,

seeking existence in lands where others had ob-
tained a sustenance. In about the year 800 they
secured possession of a part of the territory now
called Armenia, and they named the place Tur-
comania. They were not content with the fer-

tile acres of Armenia ; they continued their wars
for extension of territory and enlarged their pos-
sessions in Asia, secured territory in Europe and
Africa. Some of their power came through the
advancement of the Turks in the armies and
governments of the Saracens and otliers. In the

gth century the Turks had extensive control
and vast power in the government of Egypt,
Palestine and Syria, and from the loth to the
I2th century their power was great in Persia and
India. In the 12th century the Turks and their

allies of kindred races conqi:ered Western Asia
and established an empire. Later this empire
was divided on account of internal dissensions,

and in the 13th century the Mongols became vir-

tually the owners. The ferocious Mongols and
their allies destroyed the power of several of the
tribes in Western Africa, only to lose it again.

The Turkomans and Seljuks, under the leader-

ship of their emirs, reconquered a part of their

former territory, took possession of what is now
Asia Minor and divided the country among
themselves. Othman or Osman (bone breaker)
was one of the Turkoman emirs. His Tartar
companions followed his leadership and forced
an entrance to Bithynia through the passes of
Olympus (1299). The sultan of Iconium was
his protector, but the power of the young Oth-
man grew as he received reinforcements from
lawless and disaffected adventurers, who were
then about as good as the neighboring tril)es and
races. At the death of his protector, Othman
proclaimed himself as sultan, and thus began the
Ottoman Empire. (See Government.) Many
historians claim that the father of Othman, Er-
Toghrul, who died in 1288, paved the way or laid

the foundation for the establishment of the gov-
ernment his son founded. Othman was bold and
brave, loyal to friends, cruel to foes, and pos-
sessed the vices of the conqueror and the virtues

of the leader. The history of Turkey proper
begins with the reign of Othman. His imme-
diate successor was his son Orcha (Orkhan),
who assumed command of the armies at the
death of his father, in 1326. He organized the

Janizaries, a body of paid infantry, men trained

to the use of arms and who seemed to have no
fear of foe or danger. By means of his army
he gained possession of Asia Minor to the Hel-
lespont (Dardanelles), and by marriage he
formed an alliance with the Greek emperor. He
also secured the diplomatic friendship of the
Genoese, who were then among the commercial
rivals of the Mediterranean and Asiatic waters.

A powerful army under Amurath, the son of
Orcha, invaded Europe in 1355, and the record
of the wars which followed and which were con-
tinued for many years on European battlefields is

a record of Moslem invasion and at times suc-
cess, but finally resulted in the victory of the
Christians. At times the Moslem armies seemed
destined to conquer the whole world. Orcha's
son and successor, Annirath I., obtained posses-
sion of Adrianople, iMacedonia, Albania and Ser-
via. Adrianople was made the capital. Several
forces united to defeat him, troops from Hun-
gary, Italy and from the Upper Danube ; but the
Turks defeated the combined armies at Kossova
in 1389. Amurath was assassinated the same
day, and his successor was Bajazet, called Ilde-

rim (Lightning). Bajazet, like his predecessors,
had a sanguinary but successful reign. In 1413
Mohammed I., tlie fourth son of Bajazet, ascend-
ed the throne. During his reign his grand vizier,

Ibrahim, organized a Turkish navy. The rulers

who followed continued to advance the interests

of the empire, not always by methods which
would be considered humane to-day, but by wars
and intrigues and acting upon the motto that
"might makes right." In 1451 Mohammed 11. be-
came sultan. He was then only 26 years of age.

On 29 May 1453 he conquered Constantinople,

and entered the city with a new title, that of
"Conqueror." The city was made the capital of
the empire, and has ever since been the official

residenceof the sultan of Turkey. The castle of

the Dardanelles was built by Mohammed II. and
a reorganization of the government was made
after the plan of the organization of the Persian
Empire. He attacked and conquered successively

Morea, Servia, Bosnia and Albania. He took
from the Venetians Lemnos and Negropont

;

from the Genoese, CafFa ; and, in 1475, made
Crimea a dependency of Turkey. Otranto in

Naples belonged tc Turkey when Mohammed II.

died. He died in 14S1. His successor lost no
territory, and Selim I. (grandson of Mohammed
II.) drove the Persians to the valley of the
Euphrates and Tigris. In 1517 he added Pales-
tine, Egypt, and Syria to the Ottoman Empire.
The Turkish armies were the terror of the

world, and the "Conquering Turk" was
a power by land and sea. Many of the coun-
tries of Europe had been conquered in

whole or in part, and all the rulers trembled.
Germany was threatened, but the walls

of Vienna (1529) checked the advance of Soly-
man and his army. The north and south
coasts of the Mediterranean had been conquered
or laid waste, but the nations were aroused and
marshaled their forces against the "Turk." Tur-
key seemed strong, almost invincible, but her
weakness was her internal dissensions. The
conquered nations, although subdued, were nev-
ertheless rebellious. From the death of Soly-
man II., in 1566, the power of Turkey began to

decline. The race of rulers degenerated as a
whole, not even retaining the military courage
and daring which had made the bandit chief,

Othman, a suhan. From 1300 to 1566 Turkey
was one of the great powers of the world and
the first military power in Europe. After the
reign of Solyman the_"Magnificent" (i.s66) the
incompetency and indifference of a majority of
the sultans rendered it necessary for the grand
viziers and other officers to assume more con-
trol. Some of the grand viziers may be said to

have practically upheld the state for decades; but
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the conditions of the world were such that to

hold a place among the world powers rapid ad-
vancement was necessary, and Turkey could not
hold her own with the powers that were making
giant strides in all departments of edncation, and
in the arts, industries, and sciences. The people
grew sullen, life became insecure, hatred and
revenge grew in strength. A hated ruler was
likely to be assassinated. Wars still went_ on.

Accounts of the noted battles have been given
in articles dealing with the cities or towns. (See
Lepanto.) In 1711 Turkey became involved in

a war with Russia on account of the former giv-

ing shelter to Charles XII. of Sweden. The
years following, until 1874, it might be said that

Turkey and Russia were always at war. Mus-
tapha III., who reigned from 1757 to 1774, became
alarmed at the growing strength of Russia, and
demanded that Catharine II. should remove her
army from Poland, but instead Turkey had to
yield. Abdul Hamid, who became sultan in

1774, was obliged to renounce all control of
Crimea, to cede to Russia the region between
the Dnieper and the Bog rivers, and to open the
Turkish seas for Russian merchant ships. In
1787 Turkey declared war against Russia, but
she suffered defeat except at the battle of Bel-
grade, when the force under Selim III. was vic-

torious. In 1S07 Russia declared war against
Turkey, and succeeded in nearly every encoun-
ter. The revolt of the Greeks at a time when
the Turkish army was engaged in another direc-

tion was a severe blow to Turkey. In 1853-4
Russia again declared vvar ; but France, England
and Sardinia decided to aid Turkey. This war
is known in history as the Crimean war. (See
Crimea.) It terminated with victory for Tur-
key; and the treaty of Paris, on 30 March 1856,

obliged Russia to make important concessions to
her rival empire. In 1875 some of the Turkish
provinces began a revolt; Herzegovina took the

lead and was soon followed by Servia and Mon-
tenegro. But it was not until later that the
countries named became free to any extent from
Turkish rule. The differences between Turkey
and Russia were growing in importance, not only
to the two empires but to all Europe. None of
the European nations wished to have Russia en-

large her territory or increase her power. Left
to themselves, it seemed as if the absorption of
Turkey by Russia might be accomplished.

In 1876 the great European powers decided
to interfere, and the first reform they asked of
Turkey was better treatment of her Christian

provinces. Representatives of the six "great
powers" met at Constantinople ; but Turkey re-

jected their overtures and so-called interference.

Turkey gave her ultimatum on 18 Jan. 1877, and
Russia, who announced herself as the defender
and protector of the Christian provinces, de-
clared war 21 April 1877. Rumania declared

her independence the 22d of May. The Russian
success was such that Turkey had to accept her
terms, and on 3 March 1878 the treaty of San
Stefano was effected. The treaty of Berlin, 13

July 1879, modified in some respects the treaty

of San Stefano. The Berlin treaty provided
that Montenegro, Rumania and Servia should
be independent. Russia obtained Rumanian Bes-
sarabia, but gave Dobrudja, containing 6,102

square miles, to Rumania. A portion of Ar-
menia, including Batoum, was also given to Rus-
sia. Bosnia and Herzegovina were given to Aus-
tria-Hungary, but Turkey exercises suzerainty

over them, Bulgaria north of the Balkans was
erected into a principality, still under the protec-
tion of Turkey, and Bulgaria south of the Bal-
kans was made an autonomous province called
Eastern Rumelia. Other changes, not decided
upon at Berlin, but which went into effect in

1877 and succeeding years, were the right to oc-
cupy Cyprus, granted to Turkey by England; the
transfer by Turkey of Thessaly to Greece ; plac-
ing Tunis under the protection of France. East-
ern Rumelia was annexed to Bulgaria in 1885.

The treatment of the Armenians by the Turks
in 1895 not only aroused the indignation of
Europe, but of the whole civilized world. Large
numbers of Armenians, without regard to age or
sex, were massacred at Erzerum, Kliarput, Tre-
bizond, Zeitan and other parts of Armenia. The
circumstances were most revolting, and the
powers entered a protest ; but action was delayed
at Constantinople so that no real good was then
effected. In 1896 a massacre of Armenians in

Constantinople resulted in the murder of large
numbers of defenseless men, women and little

children. The pretext for the massacre was that
certain Armenians had attacked the Ottoman
bank. Crete manifested her dissatisfaction in

1896 by riots. The Christians of Crete asked to
be united with Greece, and in February 1897
Greece sent to the island a naval and military

force. On 17 April 1897 Turkey declared war
against Greece. After a short campaign Turkey
was so successful that Greece asked the interven-
tion of the powers. The terms of the settlement
obliged Turkey to restore Thessaly (the seat of
the war) to Greece, the latter country to pay a

war indemnity of $2,000,000. Crete was placed
on the basis of autonomy, but under Turkish
suzerainty. The benefit of a provincial auton-
omy is clearly demonstrated by Lebanon, in

Syria, surrounded as it is by provinces less fa-

vored in government.
Turkey has long been the most important ele-

ment in the "Eastern Question" (q.v.). Closely
connected as she is with Christian nations, hav-
ing within her territory many Christian subjects,

her manner of dealing with her own people and
with her neighbors has so far provoked a num-
ber of wars, and the solution of the "Question"
seems almost as remote as ever. Macedonia
revolted in 1903, but was unsuccessful in secur-

ing any decided change. Armenia is in a state

of great unrest, and the whole empire, while
apathetic as regards industrial and commercial
progress, seems to be enjoying the peace of a

volcano nearing eruption. The name "The Sick
Man of the East" has been given to the Ottoman
Empire in allusion to its decline or decaying con-
dition. The Russian Czar, Nicholas I., was the

first to use the name, in a discussion with the

British ambassador, Seymour (about 1852). The
same Russian emperor, before beginning the

Crimean war, proposed the dismemberment of

the Turkish Empire by Russia and England.
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Turkey, a river in northeastern Iowa. It

flows southeast and enters the Mississippi in the

southeastern part of Clayton County. The
Galena limestone is found in the Turkey River
valley. The river is about 100 miles long.

Turkey, an American game-bird of the
pheasant family and genus Mcleagris, widely
known both wild and domesticated. The com-
mon northern wild turkey {M. gallapm'o)

formerly inhabited almost all parts of the Lhiited

States and southern Canada and southward
through the greater part of Mexico ; it is now
numerous, however, only in thickly wooded
mountainous and inaccessible regions. It is a
very beautiful bird of trim form and stately

main and the cock is colored with golden bronze
hues, marked and varied by the blue and black
lustre of the plumage. A peculiar tuft of hair-

like feathers is suspended from the breast, and
the head and neck are furnished with wattles

and erectile structures, which under excitement
exhibit varying tints and hues. The wild turkey
is a bird of the forests, where it lives in small
flocks which enter clearings only to feed. They
are eminently terrestrial, being swift of foot

and they scratch on the ground for the nuts,

seeds, insects, etc., upon which they feed or pick
berries and small fruits from the bushes. When
pursued they prefer to run and seek conceal-

ment in the underbrush but if forced to fly are
strong of wing. At night they roost in the tops
of trees and are always keen-sensed and alert.

Like most of the pheasants turkeys are more or
less polygamous and in the spring the cocks
fight viciously for the possession of mates, *be-

fore whom they show off in the pompous and
ludicrous manner so well known in the domes-
ticated bird. A simple nest on the ground, often
by the side of a log, is made and lined with dry
leaves ; in it from one to three females deposit
from 10 to 25 eggs, which are dirty white with
reddish spots.

Although formerly so abundant and so tame
that the early settlers found the neighboring
forests almost as convenient as poultry yards,
few persons have now the opportunity of shoot-
ing a wild turkey, but any such are epochs in
the life of a sportsman, for success requires both
skill and knowledge. The method most in vogue
is for the concealed hunter to attract the birds to
him by imitating their call upon a turkey whistle
and to shoot the wary birds as they appear.

This method is most effective when the hen's
call is employed to attract the cocks. They are
also hunted with dogs or even stalked.

The domesticated turkey is derived from the
Mexican variety, exami)les of which were car-
ried to Europe in the early part of the lOth cen-
tury; but it is possible that the strain may have
been mixed in England with northern birds.
The latter were partially domesticated by the
Indians and New England settlers. The domes-
ticated turkey has lost the grace, agility and
brilliancy of color of its progenitor, but in other
respects has been but little modified. In habits
it is indeed still a half wild creature. In the
four centuries of its domestication it has re-

mained remarkably stable and except in color no
distinct varieties have been produced. Of its

habits, appearance and merits nothing need be
said.

The beautiful Central American occllatcd
turkey (il/. occUala) is of rather less size than
the common turkey, but more brilliantly col-

ored. This species wants the tuft of hairy
feathers seen on the breast of the other and
derives its specific name from the presence of
brilliant eye-like spots on the tail-coverts.

Consult: Sandys, 'Lapland Game Birds' (New
York 1902) ; Baird, Brewer & Ridgway, 'North
American Land Birds,' Vol. III. (Cambridge
1872) ; Darwin, 'Animals and Plants under
Domestication,' Vol. I. (New York 1868).

Turkey-buzzard, the best-known and most
widely distributed of the American vultures
(Calliartide), its range including the greater
part of the United States and the entire South
American Continent. It is about 2^-2 feet long,

its wings may extend 6 feet, and it weighs about
6 pounds. The plumage is blackish brown, the

naked head is red and the bill white ; the scientific

name is Cathartcs aura. From about the latitude

of Philadelphia northward the turkey-buzzard is

migratory and visits New England only rarely,

but throughout the remainder of its range it is

chiefly resident. Like other vultures its princi-

pal food is carrion, but insects and small living

mammals, reptiles and the young and eggs of
birds are also eaten. Especially in the South,
where it consorts with the black vulture, this

species performs a most valuable service as a
scavenger. To a considerable extent gregarious,

the common attraction is generally the presence
of some carcass. Notwithstanding the generally

repulsive habits of the turkey-buzzard its powers
of flight must claim admiration ; seemingly for

hours at a time it soars in widening circles,

often at a great height, and scans the earth in

quest of a meal. The actions of any one bird

when food is discovered attract others, and
these again others, until many have gathered

to the feast, often from great distances. In this

manner all of the buzzards over a large area keep

in touch with one another and any decomposing
carcass is certain to be discovered and removed.
Turkey-buzzards nest in pairs or in small com-
munities, building their rude nests on the ground
often by the side of a fallen log, or an old rot-

ting tree stub or in a cave among rocks and
always in out-of-the-way places in thick woods.

The eggs are one or two in number, nearly three

inches long and dirty white spotted with various

browns and lavender. The nestling birds are

thickly covered with white down.

Turkey-corn. See Squirrel-corn.
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Turkey, Orders and Decorations of. See
Orders, Royal.

Turkey-red, a color, originally produced
on cotton cloth, rivaling the rich red obtained in

dyeing wool and more permanent than any other
red dye. It is obtained by the use of madder, in

conjunction with an intricate and tedious method
of dyeing, the three most essential processes of
which are the impregnation of the cloth with an
oleaginous soap, the mordanting with alumina,
and the dyeing with madder. The theory of
these several processes is little understood and
for that reason the long and repetitious method
has never been successfully shortened. The art

is supposed to have originated in India and
from there was introduced into Turkey, where
Adrianople was long the seat of the industry.

From this fact comes the name Adrianople-red,
by which the color is sometimes known. In the
middle of the l8th century Great Britain and
Western Europe began the manufacture of tur-
key-red fabrics and in portions of France, in

Glasgow and in Lancashire the industry has as-
sumed importance. Besides being used in the
solid color, turkey-red cloths are used in the
manufacture of cloth "prints,'* the red being
bleached from the design wherever it is desired
to leave white or impose another color.

Turkey-stone, or Turkey Oil-stone, a very
fine-grained silicious rock, highly prized as a
honestone. It comes from Asia Minor.

Turkish Bath, a popular form of hot
steam or hot air bath in which the bather after
being subjected for some little time to a consid-
erable temperature, is vigorously rubbed down,
and is then conducted through a series of cool-
ing chambers till he has regained his normal
temperature. The secretions and accretions are
completely removed from the skin, which is left

free to performs its functions.

Turkish Language and Literature. See
Turkey.

Turkomans, ter'ko-manz, a group of
nomadic Tartar tribes occupying the regions to
the east and south of the Caspian Sea. Other
related tribes, known as the western Turkomans,
are settled further to the west and south, in

Syria and Asia Minor.

Tur'meric, the tuberous rhizomes of a
plant {Curcuma loiiga) of the ginger family. It

is a perennial, native to southern Asia, and cul-

tivated largely both there and in the Malayan
Islands. The ovate, central tubers are known
as "bulbs," or "round turmeric" ; the more cy-

lindrical, lateral ones, as "fingers* or "long tur-

meric.'* They are all hard and tough, brownish
or yellowish-green outside, and orange-hued,
resinous and aromatic internally. The aromatic
taste and odor are due to an oil called turmerol, or
turmeric-oil. Turmeric, ground into a powder,
has been valued for centuries in Asia, and espe-

cially in India, as a carminative, and aromatic-
stimulant drug, an infusion of it in milk being
a common remedy for colds; it is also applied
externally as a cooling lotion for diseases of
the skin and eyes. Its chief utility in India,

however, is as a condiment and dye (q.v.), it

being the important yellow ingredient of curries

and curry-powder, and yielding a beautiful, but
fugacious yellow dye. White paper soaked with
a tincture of turmeric changes to a reddish-

brown color, drying out to violet when an

alkali is added to it, so that a test-paper for
alkalies is prepared from it called turmeric or
curcuma paper. The plant itself has long, nar-
row sheathing leaves on the flower-stalk, which
ends in a leafy spike of yellow flowers. A spe-
cies of Canna, cultivated in Sierra Leone, is the
African turmeric, used by the natives there as a
dye-plant. Blood-root (Sanguinaria canadensis)
and the yellow-root (Hydrastis canadensis) are
also called turmeric and turmeric-root. The
turmeric-tree is Acronychia baneri, of southeast-
ern Australia, the bright-yellow inner bark of
which yields a dye.

Turner, ter'ner, Charles Tennyson, Eng-
lish poet: brother of Alfred Tennyson. See
Tennyson-Tukner, Charles.

Turner, Charles Yardley, American artist:

b. Baltimore, Md., 25 Nov. 1850. He studied
in Paris with Laurens, Munkacsy, and Bonnat.
He is a member of the National Academy of
Design; American Water Color Society; Amer-
ican Etching Club ; and National Society of
Mural Painters. At the Buffalo Pan-.^merican
Exposition (igoi) he was director of color.

Turner, Henry McNeal, American bishop
of the African Methodist Episcopal Church : b.

Newberry Court House, S. C., I Feb. 1834. He
educated himself by dint of earnest perseverance
and was licensed to preach by the Methodist
Church South in 1853. In 1858 he transferred
his membership to the African Methodist Church
and studied the classics, Hebrew and divinity

at Trinity College. He was the first colored
chaplain ever commissioned, and after being mus-
tered out in 1868 was then commissioned chap-
lain of the regular army. He sat in the Georgia
legislature in 1868 and 1870, and in 1880 became
a bishop in his church. He has organized four
annual conferences in Africa, is a prominent ad-
vocate of the return of his race to Africa, and
has published 'JNIcthodist Polity'; etc.

Turner, Joseph Mallord William, English
painter: b. London 23 April 1775; d. Chelsea 19
Dec. 1851. He entered the Royal Academy as a
student, and after remaining there in that capa-
city for five years, and working actively at his
profession for another five, during which periods
he sent to the exhibition no less than 59 pictures,
he was elected, in 1799, an associate of the Royal
Academy. In the two following years he ex-
hibited 14 pictures, and in 1802 was elected an
academician. Till this date he had chiefly been
known as a landscape-painter in water-colors,
but thenceforth he turned his attention to oil-

painting, and in the ensuing half century pro-
duced at the Academy exhibitions upward of 200
pictures. In 1807 he was elected professor of
perspective in the Royal Academy, and the fol-

lowing year appeared his 'Liber Studiorum' or
'Book of Studies,' which Charles Turner, Lup-
ton, and others engraved. Other works by him
which were engraved are his illustrations of
Lord Byron's and Sir Walter Scott's poems;
Rogers' 'Italy' and 'Poems'; 'The Rivers of
England' ; 'The Rivers of France,* and
'Scenery of the Southern Coast.* To enumerate
the

_
different paintings of Turner would

be impossible. They have established him
as the greatest of English landscape-painters,
and earned for him the appellation of the
"English Claude," to whom indeed inany of
his admirers pronounce him superior. Among
his more famous pictures reference may
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specially be made to his *Kilchurn Castle,' 'Loch
Awe' ; *The Tenth Plague of Egypt' ; 'The
Wreck of the Minotaur'; 'Calais Pier'; 'The
Fighting Temeraire Tugged to her Last Berth'

;

'The Grand Canal, Venice' ; 'Dido and yEneas'
;

'The Golden Bough'; 'Modern Italy'; 'The
Fall of Carthage,' and 'The Building of
Carthage.' In private life Turner was a man
rather of reserved and unsocial manners, but
the reports circulated of his parsimony and sul-

lenness appear to have been quite untrue, and
many instances are recorded of his liberal and
generous acts both as a man and an artist. He
never was married. By his will he befpicathed

all his pictures, of wliich he had about 60 in his

possession at his death, along with an immense
number of engravings and sketches, to the nation,

on condition of a suitable building being erected
within ten years for their reception. They have
been placed in the Turner Gallery, occupying
two rooms in the National Gallery. He also

intended a large part of his fortune to be de-
voted to the formation of a benevolent fund for

artists, but this intention, though clearly enough
expressed, was set aside by the lawyers because
of the somewhat confused nature of his will.

Turner owes his immense reputation largely to
the brilliant advocacy of John Ruskin (q.v.) in

his 'Modern Painters.' Mr. Ruskin divides his

career, from an artistic point of view, into five

periods : a period of development, three periods
of greatness, and one of decline. His develop-
mental period ended with 1880. It includes
these, among other works : 'A View of the Arch-
bishop's Palace at Lambeth' (1790) ; 'The
Pantheon the Morning after the Fire' (1792).
His first style lasted from about the beginning
of the century to about 1820, and in it he
"labored as a student imitating various old

masters." The principal pictures of this period
are: 'The Fifth Plague of Egypt' (1800) ; 'The
Tenth Plague of Egypt' (1802); 'Kilchurn
Castle' (1802); 'Calais Pier' (1803); 'The
Shipwreck' (1805); and 'Dido building
Carthage' (1815). The 'Liber Studiorum' also

belongs to the period of his first style. His
second style prevailed, according to Ruskin, from
about 1820 to about 1835, and was characterized

by freedom from mere imitation and by striving

for beautiful, ideal effects. Among the works
which illustrate it are the following: 'The Bay
of BaiM,' with 'Apollo and the Sibyl' (1823);
'Cologne' (1826) ; 'Dido directing the Equip-
ment of the Fleet' (1828) ; and 'Ulysses derid-
ing Polyphemus' (1829). During his third

period, 1835-45. lie produced many splendid
works of marked individuality, but shallow
critics began lo ridicule him and his work, and
full appreciation of his genius did not come till

Ruskin entered the lists in 1843. The following
represent his third style: 'Mercury and Argus'
(1836) ; 'Snowstorm, Avalanche, and Inunda-
tion' (1837); 'Modern Italy' (1838); 'Ancient
Italy' (1838) : 'The Fighting Temeraire Tugged
to her Last Berth' (1839), his best known pic-

ture; 'The Campo Santo' (1842); 'The Snow-
storm' (1842) ; 'Peace— Burial at Sea' (1S42)

;

•The Approach to Venice' (1843) ; and 'Rain,
Steam, and Speed' (1844). Tlie remaining
years of his life were years of decline, but his

genius still asserted itself fitfully. Consult:
Ruskin, 'Modern Painters,' biographies by
Thornbury (1862); Hamerton (1879); Monk-
house (1882); Armstrong, <J. W. Turner';

Wornum, 'Turner Gallery' (1859) ; Wedmore,
'Turner and Ruskin'; Cook's Handbook to the
National Gallery. See also the article Painting
for an indication of his position in the history of
painting.

Turner, Ross Sterling, American artist: b.
Westport, Essex County, N. Y., 29 June 1847.
He adopted the profession of an artist in 1873,
and has studied in Germany and Italy. Among
his notable pictures are: 'A Small Court, Mex-
ico' ; <E1 Jardin Modesto'; and '.•V Bermuda
Wedding.' He is the writer of "Water Colors'

;

'Art for the Eye— School Room Decorations';
etc.

Turner, Sharon, English historian: b.
London 24 Sept. 1768; d. there 13 Feb. 1847.
After a successful career as a London attorney
he retired from practice in 1829 and devoted him-
self to literary pursuits. He is best known by
his 'History of the Anglo-Saxons' (1799-1805;
7th ed. 1852), long a standard authority. His
other works include: 'History of England dur-
ing the Middle Ages' (1814-23; 7th ed. 1853) ;

'Modern History of England,' comprising "The
Reign of Henry VIII.' (1826); and 'The
Reigns of Edward VI., Mary and Elizabeth'

(1829) ; 'Sacred History of the World' (1832) ;

etc.

Turner, Thomas, American naval officer:

b. Washington. D. C.. 23 Dec. 1808; d. Glen
Mills, Pa., 24 March 1883. He entered the navy
in 1825, served on the Columbia, flagship of
the East India squadron, in 1838-41, and partici-

pated in the destruction of the Malay pirate
towns Mucke and Quallat Rattoo, Sumatra,
in 1839. He was commander of the Fredonia in

the Gulf squadron in 1847, commanded the
Reefer in the assault upon Tuspan in April 1847,
and in 1855 was promoted commander. In
1858-60 he was in command of the Saratoga in

the Home squadron, and in the latter year cap-
tured the ships Miramon and Marquis de
Habana, which were being used by the Mexican
revolutionary party to blockade the port of Vera
Cruz. .'\t the outbreak of the Civil War he was
assigned to command New Ironsides in the
South Atlantic squadron, was promoted com-
modore in 1862, and took an important part in

the assaults on the forts of Charleston. S. C, in

1863. He became rear-admiral in 1868, com-
manded the Pacific squadron in 1868-70, and in

the year last named was retired, after 45 years of
active service.

Turner, Sir William, English anatomist:
b. Lancaster 1832. lie received his general edu-
cation in private schools, and began the study
of medicine in Saint Bartholomew's Hospital,

graduating with distinction in the L'niversity of
London in 1857. He became a member of the
Royal College of Surgeons in 1853, and in the

following year was appointed demonstrator in

anatomy in the University of Edinburgh. In
1867 he succeeded John Goodsir as professor
of anatomy. This post he resigned in 1903 when
he was elected principal of the university. Since
1873 he has represented his university on the

General jNIcdical Council, of which he became
president in 1898. He presided over the meet-
ing of the British .Association at Bradford in

1900, and delivered an address on the progress
of the cell-theory in biology. He has examined
in anatomy on behalf of the universities of Ox-
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ford, London, and Durham, and has lectured
before the Royal College of Surgeons. He was
one of the founders, and is joint-editor of the
'Journal of Anatomy and Physiology,' and has
contributed many papers to the transactions of
learned societies. He has published 'An Intro-
duction to Human Anatomy' (1875) ; 'Lectures
on the Comparative Anatomy of the Placenta'
(1876) ; and an ^Atlas of Human Anatomy and
Physiology.'

Turners Falls, Mass., village in Franklin
County, on the Connecticut River, and on the
New York, N. H. & H., and the Boston & M.
(Fitchburg) R.R.'s; about 35 miles north of
Springfield, and three miles northeast of Green-
field, the countj'-seat. The village is in an agri-
cultural section, and has considerable manufac-
turing interests. The long bend here in the river
is cut off by a canal three miles long, which with
three falls, furnish extensive water power. The
chief manufactures are cutlery, paper, leather,
foundry and machine shop products, and cotton
goods. The village has a high school, public
and parish schools, and a public library. There
are two banks, the national has a capital of
$100,000. and the savings bank has (1903) de-
posits amounting to $1,231,000.

Turners Falls is the largest village in the
town of Alontague (q.v.). Pop. (included in
that of the town), (1890) 6,296; (1900) 6,150.

Turner's Gap, Battle of. See South
MouNTAix, Battles of.

Turner's Rebellion. See United States,
Wars of the.

Turney, ter'ni, Peter, American jurist, son
of Hopkins Lacey Turney (q.v.) : b. Jasper,
Tenn., 22 Sept. 1827; d. Winchester. Ky., 19 Oct.
1903. He was admitted to the bar in 1848, prac-
tised law at Winchester until tlie secession of
the Southern States which he actively promoted
and then entered the Confederate army, in which
he served through the war. He resumed his
practice at Winchester after the war, was a jus-
tice of the supreme court of the State in
1870-86, chief justice in 1886-93, and in 1893-7
served as governor.

Turnip, a popular name for two closely
related biennial herbs of the order Cruciferec.
The common turnip (Brassica rapa) has a flat-

tened white-fleshed, tuberous root crowned by a
compact tuft of thin green hairy leaves from the
centre of which, during the second season, a
flower-stem rises about 18 inches and bears nu-
merous yellow flowers. The Swedish turnip,
rutabaga or baga (B. campcslris), has a more
globular yellow-fleshed root with a more or less
distinct leafy neck and glaucous bluish hairless
cabbage-like leaves. The flowers are also yellow.
The former has also a tap-root with few fibres

;

the latter has a large number of fibrous roots not
only from the main tap-root but from the base
of the tuberous part. Neither of these species
is definitely known in the wild state, but they
are supposed to be natives of eastern Europe or
adjacent parts of Asia. They have been culti-

vated for centuries as food for man and beast,
the common turnip for early use in spring and
autumn and the rutabaga more as a winter
vegetable or stock food. In many places they
have run wild and are occasionally known as
charlock. When wild they soon lose the tuber-
ous root.

Except in season of sowing, the cultivation
of both species is similar. The common turnip is

a quick-growing plant which is usually sown as
soon as the soil can be worked in the spring
or during midsummer. The first sowing produces
roots for late spring and early summer use; the
last, for autumn consumption. The rutabaga
is generally grown as a full season crop, the seed
being sown in late spring. It is much richer in
flavor than the common turnip. Like other root
crops both these plants succeed best upon deep,
rich, well-drained light loamy soils free from
stones and other obstructions. The seed is sown
in drills about 18 inches apart and the plants
thinned to_ stand about 8 inches asunder. The
late crop is often sown broadcast, particularly
where beef cattle are kept, since the animals
may be turned upon the field to browse after the
larger roots have been gathered for storing or
sale. For success in such practice, however, the
supply of moisture in the ground must be abun-
dant, and the soil must be in the highest possible
state of tilth before the sowing of the seed be-
cause no cultivation can be given during the
growing season. When sown in drills clean cul-
tivation must be given until the leaves meet be-
tween the rows and completely shade the ground.
Under favorable conditions and good cultivation
the yield has exceeded 1,000 bushels to the acre,
but under ordinary management half this amount
is nearer the average. The early crop is often
sold in bunches ; the late, by measure. The only
insects that are occasionally troublesome are the
maggot and the flea-beetle. The former may be
avoided by judicious rotation, turnips never be-
ing planted oftener than once in three years upon
land which has been occupied by a cruciferous
crop. The flea-beetles may be repelled by to-

bacco dust, Bordeaux mixture, etc.

Turnpike, a gate that may be set across
a road, and is watched by a person appointed for
the purpose, in order to stop carriages, carts,

wagons, etc., and sometimes travelers, till toll is

paid, for the cost and upkeep of the road. Such
roads are called turnpike-roads, or simply turn-
pikes, and formerly were very numerous in Great
Britain, but latterly tolls on roads have been
almost entirely abolished. See Roads and
Highways.

Turnpike Geranium. See Goosefoot.

Turn'spit, a small dog, somewhat like a
dachshund, used in old times, in the kitchens
of great houses, to turn the spits or jacks upon
which meat was roasted before an open fire, the
dog traveling in a small treadmill geared to the
spit. The breed is now practically extinct.

Turnstone. See Brant-bird.

Tur'pentine, a resinous juice extracted
from several trees belonging to the genus Pinus.
The common American turpentine of commerce
comes from the Pinus palustris, which grows
abundantly in the Southern States. To obtain
the oil of turpentine the juice is distilled, usu-
ally with water. Tuyjentine oils from different

sources exhibit differences in their physical,

more especially in optical, properties. Their
specific gravity varies from 0.86 to 0.88. They
all contain hydrocarbons of the general formula
wCioHis, called tercbcnthenes. Turpentine oils

are decomposed by chlorine, with the production
of hydrochloric acid and carbon ; they are rap-

idly oxidized by strong nitric acid, with evolu-
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tion of heat and light ; with more dilute nitric

acid they yield a number of oxidized products.

Oil or spirit of turpentine, often called simply

turpentine, and also "turps,* is employed pretty

extensively in medicine, both internally and ex-
ternally, and it is also widely used in the prepa-

ration of paints and varnishes.

The Box Method.— Prior to 1901, turpentine
gathering, as conducted in the United States,

was needlessly destructive of the forests and
needlessly wasteful of the product. The method,
under the box system universally employed, was
to chop in the base of the tree itself a cup-like

cavity, the sole purpose of which is to receive

the resin which flows from a scarified face of
the trunk above it. The box itself does not add
to tlie flow of turpentine ; on the contrary, ex-
periment has proved that it diminishes the flow.

It is an unnecessary wound driven into the body
of the tree at its most vital spot, both weakening
its vigor and lessening its power to support the
strain of the wind. At the same time it opens
the trunk to disease and provides a storehouse
of combustibles against the coming of the for-

est's great enemy— fire. A forest which has
been heavily turpentined by this method has
before it only decay and death. Until recently

tlie destructive methods in use have been re-

garded with entire indifference in the regions
affected. This has been due to the low valua-
tion of timber throughout the turpentine belt,

and to tlie popular belief that the pine forests

of the Southern States were inexhaustible.

The Cup System.— In 1901 Dr. Charles H.
Herty, of the Bureau of Forestry, after numer-
ous experiments, discovered a new way of ex-
tracting turpentine by using earthen pails or
cups, not unlike the method of obtaining maple
sap. The discovery has resulted in a complete
change of methods by turpentine operators all

Over the South. In a bulletin published in 1902
by the Bureau of Forestry the claim was made
that the experiments with the new cup and
gutter system of turpentining had resulted in

an increase over the old boxing system of 23
per cent in the amount of the product extracted.

Tliis figure was raised in 1903 to more than 36
per cent. The economic saving of this new
discovery is enormous. It not only causes a
great increase in the amount of turpentine pro-
duced, but it is a most important factor in sav-

ing the pine forests of the South. Trees from
which turpentine has been extracted by the old
method soon die from the wounds inflicted on
them. The cup and gutter system, on the other
hand, is not fatal to the life of the tree, and
does very little damage to the timber.

The experiments during igo3 have abundantly
justified the claim made that the box is an
"unnecessary wound," for the cup system has
proved efficient in the hands of the regular tur-

pentine labor, while the increased profits under
this improved system are sufficient to warrant
its adoption by any turpentine operator, regard-
less of all fiuestions connected with the future
of the naval-stores industry. For statistics and
other information concerning the turpentine in-

dustry, see tlie article Nav.\l Stores.

Turpentine Oil, the volatile oil or spirit

obtained In' distilling crude turpentine, the latter

being obtained from coniferous trees by incision
through the bark or wood. When crude turpen-
tine is distilled there results resin, a solid, and

the oil of turpentine, a liquid, which when pure
is clear and colorless. It consists chiefly of an
essential hydrocarbon oil (CioHi(i),and the resin,

colophony. It is possessed o£ a penetrating,
peculiar odor and a pungent, bitterish taste.

The various oils display marked diversities in

physical properties according to their sources.
They are insoluble in water, slightly soluble in

aqueous alcohol, and miscible in all proportions
with absolute alcohol, ether, and carbon di-

sulphide. They are solvents for iodine, sulphur,
phosphorus, resins, and fixed oils. The two
principal varieties are derived from the sap of
the Pinus maritima, or the French maritime pine,

and from the long-leafed pine of the Southern
States of the United States. The former has a
specific gravity of 0.864, boils at 161", and turns
the plane of polarization to the left; the latter

has the same specific gravity and boiling point,

but turns the plane of polarization to the right.

Both oils absorb oxygen from the air, and ac-

quire powerful oxidizing properties from the
probable formation of an organic peroxide
(Cioll»04). Turpentine absorbs chlorine with
such energy as sometimes to set it on fire. Tur-
pentine oil is of great importance in the arts,

and is especially employed for giving consist-
ency to oil paints and varnishes, conferring on
them drying properties. In pharmacy, in small
doses it is absorbed and acts as a stimulant,
antispasmodic, and astringent. It produces di-

uresis, and communicates to the urine passed a
smell like that of violets. It can arrest hemor-
rhage in the capillary vessels. It is generally
administered as an enema to destroy tsenis,

ascarides, etc., in the intestines. Applied exter-
nally, if is a powerful rubefacient. Chian tur-

pentine, the product of the terebinth tree, has
latterly been successfully employed in cancer.

Turpentine State, a popular nickname ap-
plied to North Carolina, which annually sends
vast quantities of turpentine to market.

Turpentine Vine. See Pistachia.

Turpin, ter'pin (Fr. tur-pah), or Tylpi'nus,
French prelate : d. 3 Sept. 800. He was arch-
bishop of Rheims, and reputed author of a Latin
narrative of Charlemagne's wars against the
Saracens. There are indications that the work
was written in the 12th century, perhaps by Pope
Calixtus II. There are editions by Ciampi
(1822) and Reiffenberg (1836). Consult Paris,

'De Pseudo-Turpino' (1865).

Turpin, Richard (known as "Dick Tur-
pin"), English highwayman: b. Hempstead,
Essex. He began life as a butcher's apprentice,

was detected in cattle-stealing, fled and joined

a band of tin'eves, with whom he engaged in

various acts of depredation and brutal crime.

He was captured and hanged for murder. His
lawless daring made his name a byword, but he
has also been decked in tlie cilors of heroism
through the ascription to him of generous qual-

ities which there is no evidence to show that

he possessed. He is the hero of Ainsworth's
•Rookwood.'

Turquois, tcr-koiz', a mineral whose naine
(often spelled "turquoise") alludes to its coming
into the European market through Turkey.

_
It is

a hydrous phosphate of alumimun, containing a

small amoimt of copper, to which its color is

due. It has been a favorite gem in the Orient,

from the earliest times, appearing in Egyptian
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Jewelry of extreme antiquity. Turquois does
not crystallize, but forms little veins and nodules
in a trachytic igneous rock. Its hardness is 6,

its specific gravity from 2.6 to 2.8, lustre some-
what waxy, and its color varies from dull green
to beautiful pale blue. In modern jewelry, only
the fine "robin's-egg* blue stones are prized

;

these occasionally turn green because of the
gradual drying out of the water which they
contain; heating or exposure to the weather
always produces this change.

_
The chief tur-

quois mines, near Nishapur, in Persia, have
been worked for many centuries ; it has also

come from the Sinaitic peninsula, which was
probably the ancient Egyptian source. The Per-
sian yield has been failing recently, under crude
and primitive methods of working; but a num-
ber of American localities have been discovered
which are now furnishing a large part of the
world's supply. All these mines were formerly
worked by Indian or Aztec peoples, some of
them very extensively, though only with fire

and stone tools, which latter are always present.

In some cases, traditions still linger among the
Indians, and the stone is held sacred to Monte-
zuma and his people. It figures largely in the
Spanish records of the conquest of Mexico, and
was in part the highly prized "chalchihuitl" of
the Mexicans ; though in central and southern
Mexico this stone was not turquois but green
jade. The chief locality is near Los Cerillos,

New Mexico ; it is also mined at several other
points in New Mexico, Arizona, Nevada, and
California. A substance often used in ;)lace of
true turquois is the so-called bone-turquois or
odontolite, which is fossil bone colored blue by
phosphate of iron. It is easily distinguished un-
der the microscope by its structure, and by its

not yielding a blue color with hydrochloric acid

and ammonia. Turquois in the natural rock has
recently been very extensively cut into gem
stones and sold under the name of "turquois
matrix."

Turret, in architecture, a kind of small
tower. Turrets are chiefly of two kinds, such
as rise immediately from the ground, as stair-

case turrets, and such as are formed on the
upper part of a building by being carried up
higher than the rest.

Turret Ship. See Naval Architecture;
Warship.

Turtle-dove. See Do\t:.

Turtle Tribe. See Unami.
Turtles, Tortoises and Terrapins, mem-

bers of the reptilian order Tcstuduiala or Clie-

lonia (q.v.). To all of the marine and some of

the fresh-water species, especially those of large

size, the name "turtle" is applied ; most of the
smaller pond and marsh dwellers are "water-
tortoises," a few being designated as "terrapins,"

while the terrestrial ones, whatever their size,

are properly "land-tortoises."^ About 30O living

species, most of them inhabitants of fresh wa-
ters, have been described, but the group has
steadily declined since Eocene times, and many
ancient families are entirely unrepresented in the
modern fauna. Tortoises are especially numer-
ous in warm climates, and none extend into the
Arctic regions. The marine forms are pelagic

and wide-ranging. The various members of this

group exhibit considerable diversity in habits and
structure, and have been arranged (sec Chelo-
nia) in four sub-orders and numerous families,

of which three sub-orders and seven families

are represented in the North American fauna.

Of the sub-order Atlicca and family Derma-
tochelydidcc the huge leather-turtle (q.v.), the
largest of all modern turtles, occasionally appears
on our coast. The Trionychoidca with the single

family Trionycliida, or soft-shelled turtles, are

found in the fresh waters of Africa, Asia, and
North America. They have the plastron and
carapace incomplete and covered by a leathery
skin ; the neck is very long and flexible, and
though folding vertically cannot be retracted en-
tirely within the shell ; the head is small and
elongated with a slender snout, at the tip of
which are the nostrils; the feet are broadly
webbed, with long straight claws on some of
the toes. Amyda mulica has the upper jaw
serrate and the carapace without tubercles. It

is found in the region of the Great Lakes and
the Ohio River. Aspidonectcs spinifer has the
cutting edge of the upper jaw smooth and the

margin of the carapace with tubercles. It is

abundant throughout the upper Mississippi Valley
and particularly in the sluggish streams empty-
ing into the Great Lakes. Closely related spe-

cies are found southward. The soft-shell turtles

are strictly aquatic, leaving the water habitually

only in the spring, when about SO spherical hard-
shelled white eggs are deposited in an excavation
above the level of the water. They spend much
time buried in the mud at the bottom, either

entirely concealed or with the head, protruding
from a hole. They breathe by raising the nos-
trils to the surface, or, if in water too deep,

by means of a thick growth of vascular papillee

in the pharynx over which a current of fresh
water from the nostrils continually passes.

Strictly carnivorous, they feed upon all kinds
of fish, frogs, mussels, snails, and insects which
come within reach of their ravenous jaws and
which they seize with remarkable suddenness.
They are powerful swimmers.

The order Pleiirodira includes three families

of recent and several of extinct turtles, the for-

mer being confined to the fresh waters of
South America, Africa, and Australia. The
tartaruga (q.v.). of the Amazon is of great com-
mercial importance. Unlike most turtles of this

group they are said to be largely vegetarian,

which probably accounts for the great value
placed upon their flesh and fats. During the

months of September and October vast numbers
leave the water at about midnight to deposit

their eggs in holes en the higher ground. Two
related genera are found in Africa. The fam-
ily Chelydidcr is confined to South Americ:. and
Australia. The matamata {Chclys matamata)
is common in Cayenne. Its length when fully

grown is about three feet. It is remarkable in

many ways ; its snout is prolonged as in Aspido-
nectcs and the head and neck are covered with
tufts of cutaneous outgrowths which probably
assist in the concealment of the animal in the

thick aquatic vegetation among which it lives.

It is carnivorous.

To the Cryptodira belong the great majority

of living turtles and tortoises. This sub-order

includes lo or 12 families. 7 of which have recent

representatives. The Chcloniida: includes the

sea-turtles, in which the limbs are flat, scaly,

inflexible paddles and the heads quite incapable

of retraction within the shell. Only four gen-

era and about seven species are known, all

widely distributed. The three Atlantic specie?
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1. Leather-back Turtle. 2. Hawksbill. or Tortoise-shell lurtie. 3. i-uni;-.,ecked Turtle. 4. Matamata. 5. Elephant Lana

tortoise. 6. Wood-tortoise. 7. Snapping-turtle.
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.ill (icciir on our shores more or less frequently.

The best-known one is the green turtle, whose
flesh is so highly esteemed in soups, etc. This
species {Chclonc midas) is the largest of sea-

turtles, and reaches in some cases a weight ex-
ceeding 1,000 pounds. It occurs in all parts of the
world when tlie water is not very cold, but most
numerously about tropical archipelagoes. As
with the other large sea-turtles, the most numer-
ous catch is made when the females come on
shore at egg-laying time, on moonlight nights

in summer. Their retreat is cut olT and the

turtle turned on its back. When once in this

position these turtles are unable to right them-
selves. They can endure many weeks without
food and water, and hence can be transported
great distances on seas in the hold of ships.

Before the days of refrigerated meat they served
as a welcome diet for sailors : and on some
of the Pacific islands these and other large tur-

tles were wholly exterminated by reckless

slaughter. The green turtles feed on the roots

of the eel-grass, and, betrayed by the floating

tops of the grass, are sometimes taken in nets

while feeding. The principal catch for the

.American market is now made in the neighbor-
hood of the Florida reefs, where it forms a
regular business with many boatmen. Their
catch is largely made by spearing.

Another large and valuable turtle is the

hawksbill (q.v.), which furnishes tortoise-shell

(q.v.). A third species is the loggerhead (Thal-
assochclys carctta), which is much more fre-

quently taken on the coast of the Middle and
New England States than either of the others.

It may be distinguished from the green turtle by
the thin non-imbricated plates of the carapace, by
having the central scale on the top of tlie head
surrounded by a circle of more than 12 small

scales, while the green turtle has 7; and by
having 2, instead of I, claws on the feet. This
species reaches a large size, up to 500 pounds,
and is carnivorous. It has no commercial value,

but is sometimes sold as the green turtle.

A strictly .A.merican family (Chclyiiridir) is

that of the snapping-turtles (q.v.), including

two well-known species of some commercial im-
portance.

Numerous species of small or medium-sized
pond, swamp, and land tortoises belong to the
families Kinostcrnidcc and Emyidff. Of the first

the well-known musk-turtle or stink-pot of boys
{Aromachelys ordorattis), found in every pond
in the eastern States, is an example. The dia-

mond-back (q.v.) (Malacloiunys cciitrala) of

the Atlantic salt-marshes, the red-bellied terrapin

(Pseudei)iys ruhrivcntris), the painted turtle

(Chryscmys picta) and the speckled tortoise

(Ctemniys gtittalus), three common pond-turtles

ofcthe East, the last two being familiar to every
fisherman, Clcwmys muJilenbcrp,!, a less common
species distinguished by its dull brown shell and
a yellow blotch on each side of the neck, and
found along meadow streams, and the map-
turtle {Graptcinys gcograpliicus) . chiefly of the
Mississippi Valley, and distinguished by the yel-

low streaks and irregular lines which everywhere
mark the shell and skin, all belong to the F.myi-
dcr. which also includes the fatniliar land tortoise

(q.v.), or box tortoise {Termpcnc Carolina) and
numerous other species.

Of the true land tortoises (q.v.) (Tcstudini-
d<c). the gopher turtle (Gophenis polyphcinus)
of the Southern States, the European land tor-
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toisc (Tcsludo giccco) and the gigantic Gallapa-
gos tortoises (Tcstiido) may be mentioned. Sec
L.\ND Tortoise.

Besides the articles in this work on particular
kinds of turtles consult: llolbrook, *North
American Hcrpetology' (Philadelphia 1842);
Agassiz, 'Contributions to the Natural History
of the United States,' Vols. I. and II. (Boston
1857) ; Boulenger, 'Catalogue Chelonians British

Museum' (London 1889) ; Hoffman, in Brown's
"Thierreichs* (Leipsic i8go) ; Taylor, 'Box
Tortoises of N. A.,' Proceedings U. S. N. M.,
(Washington 1895) ; Gadow, 'Cambridge Nat-
ural History,' Vol. VIII. (London 1901) ; True,
'The Useful Aquatic Reptiles and Batrachians
of the United States' (Washington 1884).

Tusayan, too-sii-yan', an ancient "prov-
vince," comprising the tribal range of the Hopi
or Moqui Indians of northeastern Arizona,
which was first visited by Pedro Tovar and
Juan de Padilla, of the expedition of Coronado,
in the summer of 1540. It comprised seven vil-

lages or pueblos, probably all of which have
since been abandoned and new ones built on
near-by sites. Between the year named and
1.S8.3 two of the villages became depopulated, for

in the latter year Antonio de Espejo visited the
province of "Mohoce," consisting of the five vil-

lages of Shumopovi, Mashongnovi, Walpi,
Oraibi and Awatobi, all but the last of which
(which was destroyed about the year 1700) are
still names of their present-day towns. In ad-
dition there are Shipaulovi, Sichumovi, and
Hano, which have been established in compar-
atively recent times, the last by a colony of Tan-
oan Indians from the Rio Grande in New Mex-
ico. The Hopi Indians are peaceable, derive
tlieir subsistence through cultivation of the
sandy soil, and making excellent basketry and
pottery. They still perform many aboriginal

rites and ceremonies, the most celebrated of
which is their Snake Dance, in which live rat-

tlesnakes and other serpents are used. Their
villages are all situated on lofty mesas, and
their houses are generally similar to tho.se of the
other Pueblo Indians (q.v.). The Spaniards
established missions among them as early as

1629, but they never took kindly to Christianiza-
tion, and in 1680 murdered their Spanish priests.

Henceforward little effort was made to convert
them, but in recent years schools have been
established in their midst by the U. S. Indian
Bureau, and an effort made to teach them the
white man's ways, sometimes force being used
to overcome their conservatism. The Hopi are
kind, hospitable, and industrious, and have been
regarded by ethnologists as the most primitive
Indians within the United States. They number
1,841. Oraibi is their largest pueblo.

Tuscaloosa, tus-ka-Ioo'sa, ,\la., city,

county-seat of Tuscaloosa County ; on the Black
Warrior River, and on the .Mabama Great South-
ern Railroad ; about 52 miles southwest of Bir-
mingham, and 00 northwest of .Montgomery. It

was formerly the capital of the State. It is in an
agricultural region in which are grown large
quantities of cotton. Extensive coal fields are
in the vicinity. The chief manufacturing estab-
lishments are cotton .gins, cotton compresses,
flour mills, machine shops, and creameries. Coal
mining and stock-raising contribute to the pros-
perity of the city. The principal public buildings
are the court-house, the Alabama Insane Hospi-
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tal, the churches, and schools. The educational

institutons are Oak City Academy (Baptist), and
Slillman Institute (Presbyterian), both for col-

ored students, University of Alabama (Univer-
sity P. O.), founded in 1831, University High
School, a public high school, the Tuscaloosa
Female College (M. E.), Central Female Col-

lege, Institute for Training Colored Ministers

(Presbyterian), public elementary schools, and
three libraries. There is one private bank and
two national banks. The national banks have
a combined capital of $170,000. Pop. (1890)

4,215; (1900) 5,094.

Tuscan Order, one of the five Vitruvian

orders of Italian architecture, consisting of a
modification of the debased Roman Doric. It is

peculiar to Italy, and probably originated in

Tuscany.

Tuscany, tus'ka-ni (Italian, Toscana, tos-

kii'na), Italy, a compartimento, or territorial

division, bounded by the divisions of Liguria,

Emilia, Marches, Umbria and Rome, and on the

west by the Ligurian and Tyrrhenian seas. It

consists of the provinces of Arezzo, Florence,

CJrosseto, Leghorn, Lucca, Massa e Carrara,

Pisa and Siena, with a combined area of 9,304

square miles. A number of islands off the coast

form the Tuscan Archipelago. The greater part

of the surface is mountainous with some en-

closed river plains in the interior at Florence

and Arezzo. Along the coast are the low,

marshy, and unhealthful regions of the

Maremme. The principal rivers are the Arno
and the Ombrone. The mineral wealth is very

extensive, the chief products being iron, copper,

mercury, lignite, fine Carrara marble, salt, bo-

racic acid, and sienna earths. The soil in the

valleys is fertile, producing wheat, corn, grapes,

olives, tobacco, chestnuts, and flowers. The
industries are very active and extremely varied.

The capital is Florence, and the chief port is

Leghorn. For ancient history and archaeology

see Etruria. After the fall of the Western
Empire, Tuscany passed through various hands

and was finally made a duchy under the Lom-
bards. In the I2th and 13th centuries it \yas

broken up into a number of small republics,

among which Florence held the leading place,

and later it was reunited under the dukes of

Florence, the Medici. After the extinction

of the Medici family it passed to the house of

Lorraine, under which it remained, with an in-

terruption at the time of Napoleon (see

Etruria, Kingdom of), until it was annexed by
Sardinia in i860. It then became, with Sardinia,

a part of the kingdom of Italy.

Tuscarawas, tus-ka-ra'was, a river of

northeastern Ohio; it unites with the Mohican
and forms the Muskingum (q.v.). It is about

126 miles long. Massillon is the chief town
on the river.

Tuscarora, tus-ka-ro'ra (sig. probably
"Indian-hemp gatherers"), a tribe of the Iro-

quoian stock of North American Indians, which,

when first known to the whites, lived on the

lower Neuse River and its tributaries, the Trent
and the Contentnea, the Tar and Pamlico rivers,

comprising the territory south of the present

Raleigh, North Carolina. In 1711 they numbered
about 4,000, in 15 towns. As the white settlers

of North Carolina took from the Indians such

lands as they needed, and as they also kid-

napped young Indians for purposes of slavery in

the West Indies and in the New England col-

onies, a large portion of the Tuscaroras, in 1711,

incensed to bitter hatred toward the whites,

formed with neighboring tribes a conspiracy to

destroy all the settlers. The war which ensued
lasted two years. On 26 March 1713 the hostile

Tuscaroras were driven into a fort on Neuse
River, where, after a severe conflict, they were
defeated with a loss of 800 prisoners. Thus
broken in power, the remnant of the hostiles

migrated northward and in 1722 were adopted
into the League of the Iroquois, or Five Nations,

in New York, forming the Sixth Nation. In the

American Revolution the Tuscaroras espoused
the cause of the colonists. There are now 370 in

Lewiston, New York, and 379 on the Six Na-
tions reserve. Grand River, Canada. Neither
portion retains distinctive pagan rites, and on
the whole they are more progressive than their

Indian neighbors.

Tusculum, tiis'ku-lum, Italy, an ancient
city of Latium. 15 miles south of Rome in the

Alban Hills. Tradition has it that Tusculum
was founded by Telegonus, son of Odysseus and
Circe. Subsequently its relations with Rome
were cordial, and bestowed upon it the right of
citizenship. In the Middle Ages it became the

seat of a powerful family of counts. In the

I2th century it was destroyed by the Romans,
whereupon the inhabitants built a new town in

the vicinity— Frascati. Its beautiful location

attracted many wealthy Romans, wlio estab-

lished villas in the district. Distinguished

among its residents were Lucius Crassus, the

orator; Pompey, Hortensius, Lucullus, Scarus,

Brutus, Cresar and Cicero. The Tusculaiue

Disputationes were written here. An ancient

amphitheatre, theatre, and fragments of the city

walls belonging to the ancient city, have been

excavated.

Tuscumbia, tSs-kum'bi-a, Ala., city, coun-
ty-seat of Colbert County ; on the Tennessee
River, and on the Southern, the Northern Ala-

bama, and the Louisville & N. R.R.'s ; about 174

miles northwest of Montgomery, and four miles

below Florence, which is on the opposite side

of the river. It was settled in 1812 and was
incorporated in 1818. Tuscumbia is in a beau-

tiful valley surrounded by hilly, almost moun-
tainous land: the soil is fertile, the rainfall

medium and distributed throughout the year, and
the temperature of the climate is also favorable

to agriculture and fruit-raising. The chief man-
ufactories are railroad shops, agricultural-imple-

ment works, cotton gins, and flour and feed

mills. The Sheflield (q.v.) furnaces contribute

to the prosperity of the city. The principal pub-

lic buildings are the Masonic Temple, which was
used in the Civil War as a hospital for the

wounded of both armies._ There are five

churches. The educational institutions are two
high schools, one for white students and one

for colored ; Deshler Female Institute, founded

in 1870: several private schools and public

graded schools. There is one bank with a cap-

ital of $100,000. The government is vested in a

mayor and four councilmen. Pop. (1890") 2,491;

(igoo) 2,348. Oscar G. Simpson,

Editor ^Tuscumbia Dispatch?

Tusk-shell. See Dentalium.
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Tuskegee, tus-ke'ge, Ala., city, county-seat

of Macon County; on the Tuskegee Railroad, a

branch of the Western Railway of Alabama
; 45

miles northeast of Montgomery. It was first

settled in 1780 by Indian traders, was incor-

porated as a borough in kSoo, and as a city in

1820. It is the centre of a fertile cotton-raising

region ; contains a cottonseed-oil mill, two cot-

ton ginneries, brick kilns and saw-mills ; and
has two banks with a combined capital of

$100,000. It is also a pleasant winter resort.

It is widely known as the seat of the Tuskegee
Normal and Industrial Institute (q.v.), estab-

lished in 1881, and is also the seat of the Ala-

bama Conference Female College, Methodist,

established in 1855. The city government is

vested in a mayor and a council of six members.
Pop. (1890) 1,803; (1900) 2,170.

Chas. W. Hare,
Attorney-at-Lazij, Tuskegee, Ala.

Tuskegee Normal and Industrial Institute,

an institution for the education of the negro, lo-

cated at Tuskegee, Ala. It was established in

1881 as the Tuskegee State Norma! School,
receiving a State appropriation of $2,000; the

first session was held in a small shanty church
with one teacher; during this first session the
present site, then consisting of 100 acres, was
purchased through Northern aid ; in 1883 the

State appropriation was increased to $3,000; and
in 1893 the institution was chartered under its

present name. In 1899 the National Govern-
ment granted to the school 25,000 acres of min-
eral land, the proceeds from which added to

the endowment fund. The aim of the school is

to give its students thorough moral, literary

and industrial training, thus fitting them to take
active and useful part in the life of any com-
munity, and to become leaders of their own race
aided in bringing about better material and
moral conditions. The organization of the In-

stitute includes the Academic Departnient, the
Phelps Hall Bible Training School, the Depart-
ment of Mechanical Industries, and the Agri-
cultural Department. The work of the literary

and industrial departments is closely correlated,

and students cannot obtain training in one line

without the other. The instruction in the
academic department is of elementary and sec-

ondary grade. There is also a training school
including a kindergarten. The courses include
English, history, geography (in elementary
grades), mathematics, nature study, chemistry
and physics (in the secondary grades), physiol-

ogy, and Bible study; there is also a normal
course, extending through the last two years,

the second year's work being elective ; this in-

cludes psychology, school organization and
administration, history of education, and methods
and teaching

;
practice work is provided for in

the model school, and in neighboring village and
rural schools. Instruction is also given in music.
The Bible Training School is designed for the

education of ministers and for the training of
missionary workers, Sunday school teachers, etc.

The course is three years in length and includes

a thorough study of the Bible, Biblical theology,

pastoral theology, and sociology. The instruc-
tion in the .Academic Department is given in two
sessions, the day school and the night school, the
latter is intended for those who cannot afiford

to pay the small tuition of the day school, and
pupils are allowed to work out at least all of

their board for the first six months in the in-

dustrial or agricultural departments ; the day
school students are also given opportunity to

work out a part of their board ; the work must
be satisfactory to be accepted. In the Depart-
ment of Mechanical Industries a large variety

of trades are taught : the aim of the department
is fourfold : ( I ) to teacli the dignity of labor

;

(2) to teach the trades thoroughly; (3) to fur-

nish trained industrial leaders
; (4) to assist

students in paying their expenses. Instruction
and work is given to the men in architectural

and mechanical drawing, blacksmithing, brick-

making, carpentry, canning, electrical engineer-
ing, foundry work, liarness making and carriage
trimming, machinery, painting, printing, saw-
milling, steam engineering, shoemaking, tin-

smithing, tailoring, and wheelwrighting; to the

women in plain sewing, dressmaking, millinery,

cooking, general domestic science, laundering,
mattress making, basketry, and nurse training.

The latter is a post-graduate course, and post-

graduate work is provided also in some of the

other industries for both men and women. The
Agricultural Department provides courses in gen-
eral agriculture, care of animals, and dairying;
there are courses for young women in poultry
raising, dairying, gardening, and bee-keeping;
also post-graduate courses and elementary
courses compulsory for two years for students
in the academic department. In l8g6 the State
established an agricultural experiment station

in connection with the Tuskegee Institute.

The graduates and students of Tuskegee
have had a strong influence in the uplifting of
their race : even though many students do not
complete the course, their training at Tuskegee
both increases their industrial efficiency and
raises their moral standards so that they obtain
marked success in their various occupations, and
win the respect of the white people, as well as of
their own race. Many become teachers, often

teachers of various industrial arts, agriculture,

domestic science, etc. ; some are physicians, law-
yers, or trained nurses ; and many others become
efficient, successful farmers, mechanics, or mer-
chants. Their influence is thus gradually lessen-

ing the prejudice against negro education, and
Tuskegee has gained the respect and often hearty

sympathy and co-operation of the white people of

the South. The Institute is wholly officered by
negroes. (See also Negro Eui-cation.) It is

situated near the centre of Alabama, on high
ground about a mile from the town ; the land
including the farm belonging to the Institute,

consists of 2,631 acres ; there are 62 buildings,

mostly built by student labor, important among
these are Porter Hall, Olivia Davidson Hall,

Science Hall, Casscdy Hall, Alabama Hall,

Huntington Hall. Rockefeller Hall, Collis P.

Huntington Memorial Building. Phelps Hall,

Bible Training School Building. Trades' Build-

ing, Dorothy Hall, and the Carnegie Library.

The property is valued at $525,000 (1904); the

students in 1904 numbered 1.500; the faculty 151.

In 1Q03 a summer school for negro teachers was
established.

Tussaud, tu-s6', Marie Gresholtz ("Madame
Tussaud"), founder of the well known exhibition

of wax-work in London : b. Bern, Switzerland,

1760; d. London 16 April 1850. She learned the

art of modeling in wax in Paris, where she

assisted her uncle Curtius in his 'Cabinet de
Cire* in the Palais Royal. For a time she gave
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lessons in modeling to Elizabeth, sister of Louis
XVI.. and in this way became acquainted with
the leading personages at court. In 1802 she
established herself in London. The collection

of over 300 portrait figures (that of Voltaire
and others yet on view modeled by Madame
Tussaud herself from life) with a remarkable
collection of relics, is still one of the interesting

features of London, where it is now managed by
a company. Consult: Herve, 'Memoirs of
Madame Tussaud* (1878),

Tusser, tus'er, Thomas, English agricul-
tural writer and poet : b. Rivenhall, near
Witham, Essex, about 1524; d. London 3 May
1580. He was a chorister at Saint Paul's and
elsewhere, studied at Cambridge, was for ten

years retainer and musician to Lord Paget at

court, and farmed unsuccessfully in Suffolk and
Norfolk. Later he was a singer in Norwich
Cathedral, a tax-farmer in Essex, and a servant
of Trinity Hall, Cambridge. Tusser of whom
Fuller, in enumerating his vocations, says he was
"more skilful in all than thriving in any," intro-

duced barley-culture into England, and wrote
the famous work <A Hundredth Good Pointes

of Husbandrie* (1557), later (1573) expanded
into 'Five Hundreth Pointes of Good Hus-
bandrie,' a series of practical directions on agri-

culture, written in rude dactylic verse, in which
Sir Walter Scott finds he has "frequently at-

tained ... a sort of homely, pointed, and
quaint expression.* Many proverbs have been
derived from it. There have been many reprints

and editions, including that for the English
Dialect Society by Payne and Herrtage (1878).

The rimes do not lack sound agricultural value,

and Tusser has been styled the "British Varro."
Consult: Fuller. 'Worthies' (1662); Warton,
'History of English Poetry' (ed. Price 1840).

Tusser, Tussore, or Tusseh, the silk spun
by the tusser silkworm. See Silkworm.

Tussila'go. See Coltsfoot.

Tussock-moth, one of the small grayish or
brownish moths of the genus Halesidota, or
some allied genus, whose cocoons are composed
of silk and caterpillar hairs mingled, and are

fastened in the interstices of the bark of trees.

Tliese moths defoliate trees, and feed upon a

wide variety of hard w-oods. They are, conse-

quently, a constant pest of parks and shade-

trees, and measures must be taken to destroy

the cocoons in winter, by scraping them off the

trees or applying strong insecticides. A Eu-
ropean species is a special pest of hop-vines.

Tutelo, too-ta'16. Strictly the name of

a tribe of the former Monacan confederacy of

the Siouan stock of North American Indians,

who, when first known to the whites, in 1671,

lived on the headwaters of the Dan in south-
western Virginia. The name, however, being a

contraction of the Iroquoian designation (Todi-
rich-roone) of all the Siouan tribes of the South
.Atlantic coast, was employed by the Iroquois
in a more comprehensive sense. By 1675 the

Tutelo tribe had drifted to the Roanoke River In

southern Virginia, and by 1701 had occupied
several parts of upper North Carolina, owing to

pressure of the Iroquois from the north. Soon
after 1711, with the remnants of the various
tribes of Virginia and the adjacent parts of
North Carolina, they were gathered at Fort
Christanna, in the present Brunswick County,
Virginia, where they became generally known as

Christanna or Saponi Indians, although the lat-

ter name was strictly applicable to a single

though cognate tribe. At Fort Christanna the

tribes were thrown in contact with unprincipled
whites, whose influence had the usual effect of

rapidly degrading the Indians, although Gov.
Spotswood made an attempt to educate their

children. The Iroquois raids continued, not-

withstanding the proximity of the garrison, but
these practically came to an end with the Albany
treaty of 1722. Dissatisfied with their white
neighbors, and particularly with the hanging of
one of their chiefs, the Tutelo, Saponi, and other
confederated tribes, resolved to follow the ex-
ample of the Tuscaroras (q.v.) by placing them-
selves under the protection of the Iroquois. Con-
sequently, about 1740, they began a gradual
rnigration northward, settling first at Shamokin
village, Pennsylvania, where Sunbury now
stands. By 1748 they had settled at Skogari, m
the present Columbia county, Pennsylvania,
where they were described by Zeisberger as "a
degenerate remnant of thieves and drunkards."
In 1753 the Tutelo and their allies were adopted
by the Cayugas. becoming a part of the Six
Nations. As the Iroquois espoused the cause of
the British in the American Revolution, half of
them, including most of the Cayugas, were
driven into Canada, where they were settled on
the Grand River reserve. The Tutelo went with
them, erecting their village on "Tutelo Heights."
a suburb of Brantford. About 1830 they still

numbered some 200, but a smallpox epidemic in
1832 greatly reduced, and another in 1848 almost
exterminated, the tribe. In 1871 the last full-
blood survivor passed away. See Hale in 'Pro-
ceedings of the .American Philosophical Society,'
(Vol. XXL, Philadelphia 1883-4) : Mooney,
'Siouan Tribes of the East' (Washington 1894 1.

Tuticorin, too-te-kor'in, India, a seaport
in the province of Madras, situated on the north-
west shore of the Gulf of Manar, 70 miles north-
east of Cape Comorin. It is the terminus of the
South Indian railroad, has pearl fisheries, and
considerable trade. Pop. (1901) 28,048.

Tuttiett. tut'i-et, Mary G. ("Maxwell
Grey"), English novelist; b. Newport, Isle of
Wight. Her first work was 'The Broken
Tryst' (1879); but 'The Silence of Dean Mait-
land' (1886) at once brought her before the
English and .American public as one of the most
notable of the later novelists, and is the book
by which she will be longest remembered. Later
works include: 'The Reproach of Annesley'
(1889): 'In the Heart of the Storm' (1891);
'Sweethearts and Friends' (1897) : 'The House
of Hidden Treasure' (1898); 'Ribstone Pip-
pins' (1898); 'The Forest Chapel' (1899);
'The World's Mercy' (1900); 'Four Leaved
Clover' (1901) ; etc.

Tuttle, tut'l. Daniel Sylvester, American
Protestant Episcopal bishop ; b. Windham,
Greene County, N. Y., 26 Jan. 1837. He was
graduated from Columbia in 1857 and from the
General Theological Seminary in 1862 ; was ad-
mitted to deacon's orders in 1862 and to the
priesthood the next year. He was rector of
Zion Church, Morris, N. Y., 1863-7, and in the
year last named was consecrated missionary
bishop of Montana, Utah, and Idaho. He was
translated to the diocese of Missouri in 1886.

and in September 1903 succeeded Rt. Rev,
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Thomas March Clark as presiding bishop of the

I'rolcslaiil Episcopal Church.

Tuttle, George Washington, American
merchant : d. Batli, N. V., 3 April 1903. lie

was one of the original seven stndonts who
founded the Psi Upsilon Fraternity at Union
College in 1833. He was a merchant in New
York in i848-()8, and retired from business in

i8;8.

Tuttle, Herbert, American historian : b.

Bennington, Vl., 29 Nov. 1846; d. Ithaca. N. Y.,

21 June 1894. He was graduated at the Uni-
versity of Vermont in 1869, and soon after

entered the field of journalism. His first news-
paper work was in connection with the Boston
Daily Advertiser. In 1872 he went abroad and
for some years resided in Germany, where he
became a correspondent of the London Daily
Ncxi'S, the Glasgow Herald, and the New York
Tribune. Here he devoted much time also to
the study of German political history and inter-

national law, and upon his return to America
was appointed resident lecturer in the department
of political science at the University of Michigan,
and in 1882 became professor of international

law and the theory of politics at Cornell Uni-
versity. In 1890 he was appointed to the chair
of modern European history at Cornell. He
published: 'German Political Leaders* (1876);
'History of Prussia to the Accession of Fred-
erick the Great' (1884) ; and 'History of Prus-
sia under Frederick the Great' (1888).

Tu'tor, in Scotch law, the guardian of a
boy or girl while a minor. A father is tutor to

his children by common law. Failing him, there
may be three kinds of tutors— tutors nominate,
tutors-at-law, or tutor-dative; the division being
borrowed from the Roman law. A tulor-nom-
inate can only be appointed by the father, either

under his will or by some writing clearly indic-

ative of his wish. He is not generally bound to

find security for his intromission with the estate

of his pupil, but the court of session may ordain
him to do so. A tutor-at-law is appointed by
the court when there is no tutor-nominate, or
when he dies, or docs not accept. The nearest

relation by the father is usually appointed if 25
years old and able to give security. But the

tutor-at-law has only the custody of the pupil's

estate, his person being entrusted to his mother,
or, failing her, to his nearest relative on her side.

A tutor-dative is named by the crown when there

is no tutor-nominate, nor at-law. The office

is in all cases an unpaid one, and the tutor is

bound to make inventories and to keep accounts.

For certain important acts— selling land, for

example— he requires the sanction of the Court
of Session. In American colleges a tutor is

an advanced student who teaches other pupils

in branches in which they are deficient.

Tutuila (too-twe'lii) Islands, a group of
the Sanioan Islands (q.v.).

Tututunne ("people close to the water").
The name (i) of a gens or village on the
north bank of Rogue River, above its mouth,
in Oregon, and extended to include (2) a num-
ber of gentes or villages of the Athapascan
stock of North American Indians in the same
general locality. Little is known of the prim-
itive customs of the tribe, but they formerly
practised polygamy, and widows were buried
alive in the graves of their deceased husbands.

After hostility toward the government they were
removed in 1S56 to the Siletz reservation, where
they have since resided. At the dale mentioned
they were officially reported to number 1,311,

but they are now reduced to fewer than 100.

Tuy, twe, Philippines, pueblo, province of
Balangas, Luzon, on Mantenlupa River ; 28 miles
northwest of the pueblo of Batangas. It is sur-
rounded by a cattle raising and agricultural

region ; and is connected with Balayan and the

coast highway by road, and with the province
of Cavite by a trail leading over the Sierra de
Tagaytay. Pop. 10,150.

Tvashtri, twash'tri, or Tvashtar, in the
Rigvcda of the Hindus, the mythological creator,

shaper, or divine artisan, later classed among
the .Adityas or gods of heavenly light. He is

the divinity who creates the gods, human-kind,
and animals, and rules their destinies. His
daughter Saranyu, whom he married to Vivasant,
was the mother of Yama and Yami, the primeval
pair. The sun as the primary source of life

and all blessings is supposed to be the mytholog-
ical origin of Tvashtri.

Tver, tvar, Russia, (i) Capital of the
government of that name, on the Volga, 96 miles
northwest of Moscow. It contains a Kremlin or
fortress, surrounded by a wall, outside of the
main tow'n, has fine promenades, spacious open
squares, handsome buildings, royal palace, 34
churches, two monasteries, convent, Protestant
and Catholic churches, etc. The cathedral of the
Transfiguration is a remarkable structure with
five cupolas, and fine mural paintings by Platon
(i8th century). Further a monument to Catha-
rine II., theatre, various schools, seminaries and
military academy. There are numerous manu-
factories, including cotton mills, iron-foundries,
starch factories, etc. A brisk trade is carried on
with Moscow and Saint Petersburg. There are
spacious docks and machine-shops. Pop. (1897)
53.477- (2) The government contains an area'

of 25,794 square miles. The surface is moun-
tainous, declining into a plain at the north.
Forests are extensive and the fields yield rye,

barley, hemp and flax. Pop. (1897) 1,812,825.

Twachtman, tw.at'man, John Henry, .\mer-
ican painter : b. Cincinnati 4 Aug. 1S53 ; d.

Greenwich, Conn., 8 Aug. 1903. Pie came under
the influence of Frank Duveneck in 1875. just
as the latter was fresh from the studio of Piloty
at Munich, and was making a great impression
in New York by his brilliant and rapid execu-
tion. Twachtman, at his suggestion, studied from
1875 to 1878 at Munich under LoefTtz and subse-
quently

_
at Paris. He eventually settled at

Greenwich, Conn., developing an original line of
artistic production, in which he tempered the
crudeness of impressionism by a certain refined

and tender sensibility, and manifested a fine

sense of color in its most delicate shades and
.subtile combinations. He has been called a
"minor poet of the brush." Witliout being a
rich colorist, or a bold innovator he produced
pictures fresh, original and finding their way
to the heart by their patlietic simplicity, the
truthfulness of their detail and the absence of
all flourish and self-consciousness in the apparent
ease and directness of their technique. His
typical theme was a winter landscape, a stream
of water rushing down a ravine, between thin

edges of ice, and bare bushes on each side; a
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white house with dull colored roof, under a
turbid gray sky; or the coolness, moisture and
silence of a snow scene, whose atmosphere he
suggested with truly marvelous felicity. If he
was not fully appreciated in his lifetime his

paintings will doubtless grow in popular esti-

mation, and win recognition as vital incidents
in the history of American art, gaining emphasis
also from their personal interest as reflecting the
artist's fine nature, his love of beauty in land-
scape, and his keen observation of the more
fleeting and elusive phases of atmospheric
change, the more sombre charms of rugged or
barren scenery and clouded sky, in the seaboard
of the eastern States.

Twat, twat, Sahara, a large group of oases
situated to the south of western Algeria in lat.

27° to 29° N., and separated from the Atlas
Mountains by the desert of El Erg. It contains
several salt lakes, wadies and some artificial

irrigation canals, and produces dates, wheat,
senna, cotton, etc. The principal caravan routes
from Timbuktu to Algeria and eastern Morocco
converge at this point, and the trade is very
important. The principal single oases are
Guarara in the north and Twat proper in the
south, the latter having several mosques and
a pop. of 6jO0O.

Tweed, twed, William Marcy, American
politician : b. New York 3 April 1823 : d. there
12 April 1878. He was by trade a chairmaker
and first gained political foothold through his

popularity as foreman of the "Americus" fire-

engine company No. 6, known as *Big Six."
He was an alderman in New York in 1852-3,
United States congressman in 1853-5, chairman
of the New York board of supervisors in 1856,
school commissioner in 1856-7, deputy street
commissioner in 1861-70, and State senator in

1867-71.
_
From his appointment as deputy street

commissioner the power of the famous Tam-
many Ring really dates. He was practically at

the head of the department and with his support
of unscrupulous political friends his power in-

creased until when elected commissioner of pub-
lic works in 1870 the *Tweed Ring" controlled
practically every department of municipal ex-
penditure. He increased enormously the city

pay-roll, giving to political allies high-salaried
sinecure positions. His largest scheme for rob-
bing the city treasury was that of the county
court-house, begun in 1868 and planned to cost
$250,000, but upon which $8,000,000 was re-

ported as expended in 1871, leaving the building
uncompleted. The charter of 1870 which placed
the power of auditing accounts with certain city

offices occupied by Tweed and his friends re-
moved all restraints from the system of plun-
dering devised by the unscrupulous politician,

and the amounts appropriated extended into the
millions. A secret account of these depredations
was kept in the auditor's office and in the winter
of 1870-1 the items were copied by a clerk in
the office and were printed in the New York
Thncs in July 1871, resulting in the downfall
of the "ring" in the election of the following No-
vember. Tweed was brought to trial in 1873 on
a charge of grand larceny and forgery and sen-
tenced to 12 years' imprisonment and a heavy
fine. His sentence was reversed in 1875, b"t
he was unable to furnish bail pending certain
civil suits brought against him and was com-

mitted to jail. He escaped to Spain in 1875
but was brought back to New York on a war-
ship and again committed to the Ludlow Street

jail, where he died. Consult Bryce, 'The Amer-
ican Commonwealth' (1888).

Tweed, Scotland, a river rising in Peeble-
shire at Tweed's Well, and the largest stream of
the country. At Coldstream it forms the bound-
ary between England and Scotland, and enters

the North Sea at Berwick, after a course of

97 miles. Its chief tributaries are Gala and
Ettrick Waters, the Leader, Teviot, Till and
Whitadder. The chief towns on its route are

Peebles, Melrose, Kelso, Abbotsford, Coldstream,
Dryburgh, Norman Castle, etc., many of them
rich in historical and literary associations. The
river is celebrated for its trout and salmon
fisheries.

Twee'dledum, and Twee'dledee, a phrase
used only in making reference to a distinction

between the two. The suggestion is, of course,

that the only distinction between the two is in

sound, in other words a distinction without a

difference. The expression arose in the i8th

century, in the course of a dispute between the

admirers of Bononcini and those of Handel,
as to the respective merits of those musicians.

The matter was thus satirized by John Byrom
(1692-1763) :

Some say, compared to Bononcini,
That Mynheer Handel 's but a ninny;
Others aver that he to Handel
Is scarcely fit to hold a candle.
Strange all this difference should be
*Twixt tweedledum and tweedledee.

Tweeds, a certain kind of cloth, so called

from the fact that its manufacture originated

and was long exclusively carried on in towns
on the Tweed and its tributaries. It is dis-

tinguished by the softness and flexibility of its

texture, qualities which result from the man-
ner in which it is made, the yarns not being

so finely spun, nor the cloth so closely woven
or so thoroughly felted, as is the case with fine

English cloths. Tweeds are also well known by
their peculiar and endlessly varied patterns and
mixtures of colors, produced by weaving with
dyed yarns. The manufacture is of compara-
tively recent origin ; but the great demand for

the material has led not only to the rapid

growth of the manufacture in its original local-

ity, but also to its extension to various other

parts of Scotland, and also into England, as

well as to the imitation of the material in France
and other continental countries.

Twelfth-day, Epiphany (the 6th of Jan-
uary), which is the 12th day from Christmas.
This was formerly (as it still is) a day
of great festivity, and the evening of the day
was the occasion of observing many curious cus-

toms. One of the most widespread of these

was the baking of a cake (in England called

twelfth-cake) with a bean in it, and dividing
the cake among the partakers of the feast.

Whoever got the piece with the bean in it was
regarded as king for the remainder of the day,

in France for the whole of the year. This cus-

tom is supposed to have been derived from that

which prevailed among the Roman children
at the end of the Saturnalia, of drawing lots

with beans to see who should be king. In Italy

it is customary to give presents to children on
this day.
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Twelfth Night, or What You Will, a com-
edy by Shakespeare. It was first printed in tlie

folio of 1623. The outlines of the play are
presumed to have been drawn directly or other-
wise from tlie Italian of Bandello, and it is not
impossible that the dramatist may have been
more or less indebted to the English of Barnabe
Rich or the French of Belleforcst.

Twelve Patriarchs, Gospel of, a work not
recognized as in any sense Scriptural or author-
itative, but of interest from the standpoint of
ecclesiastical history. It was written in the
second century after Christ, and purported to

relate utterances of the fathers of Israel, fore-

telling the coming of the Saviour, and discours-

ing on the results that would flow from that
event. The predictions are modeled on those
of Jacob, Gen. xlix., when the patriarch

blessed his sons, and prophesied the future of
them and their descendants, before giving up
the ghost.

Twelve Tables, Law of the, the first writ-

ten code of Roman laws, enacted in statutory

form, having been drafted by a commission of
ten elected for the purpose, and approved by
the popular assembly (451 and 450 B.C.). It

appears to have been a compilation of the older
laws, founded on custom and precedent, but it

formulated personal and property rights in such
clear language that tlie patrician magistrates
were no longer able to misinterpret and mis-
apply them with impunity, as in former times.

It was regarded by the people much as Ameri-
cans regard the National Constitution, and
Roman school boys learned the Twelve Tables
by heart, even as late as the age of Cicero. A
great body of rules grew up around the Twelve
Tables, and as these called for expert legal

interpretation, the Study and practice of law
gradually developed into a distinct profession.

See Rome; Decemvirs.

Twice-told Tales, a collection of short
stories by Nathaniel Hawthorne, the first series

appearing in 1837 and the second in 1847. They
took their title from the fact of their previous
publication in various annuals and magazines.
Told with a felicity and repose of manner that

has not been surpassed in our literature, they
reveal a power of imagination, a knowledge of
the obscurer motives of human nature, and a
spiritual insight, which marked a distinct epoch
in ."Kmcrican literature. The sketch entitled 'A
Rill from the Town Pump' is perhaps the most
famous in the collection, which contains here
and there themes and suggestions that Haw-
thorne later elaborated in his longer stories;

notably, the picture of a beautiful woman wear-
ing an embroidered "A" upon her breast, who
afterward appears in 'The Scarlet Letter.*

Twich'ell, Joseph Hopkins, American
Congregational clergyman and author: b. South-
ington. Conn., 1838. He was graduated at Yale
in 1859, and served as chaplain during most of
the Civil War. In 1865 he accepted a call to
the Asylum Hill Congregational Church, Hart-
ford, Conn. His writings include 'John Win-
throp* (180O and <So:ne Old Puritan Love
Letters' (1893).

Twickenham, twTk'n-am, England, a town
or urban district of Middlesex, on the Thames
four miles southwest of London. In the 18th

centur>' it was a fashionable resort. Pop. (1901)
20,991.

Twig-girdler; Twig-pruner. See Girdler;
Prunes.

Twiggs, twTgz, David Emanuel, American
soldier: b Richmond County. Ga., 1790; d.

Augusta, Ga., 15 Sejit. iS6j. lie was appointed
a captain in the 8th infantry in March 1812,

served in the War of 1812, and in 1814 was
promoted major. He also fought in the Semi-
nole and Black Hawk war.s, and in 1836 reached
the rank of colonel. During the Mexican War
he rendered important services, and was
brevetted brigadier-general for his conduct at

Palo Alto and Resaca de la Palma, where he
commanded Taylor's right wing. He com-
manded a division at Monterey, received the
brevet of major-general, was for a little while
governor of Monterey, and then joined Scott
at Vera Cruz. He commanded the Second
division in the advance on the City of Mexico;
at Cerro Gordo he led the attack, and at Con-
treras and Churubusco and at the city gates
he performed efficient services. In 1861, while
in command of the Department of Texas, he
unresistingly surrendered to the Confederates
the United States property entrusted to his

care, and was in consequence dismissed from
the army. Entering the service of the Con-
federacy, he held a brief command in Louis-
iana, but toward the end of 1861, on account
of infirmities of age, he resigned.

Twiggs, Levi, American marine officer,

brother of David Emanuel Twiggs: b. Rich-
mond City, Ga., 1793; d. Chapultepec, Mexico,
13 Sept._ 1847. He entered the marine corps as
second lieutenant in 1813, and was senior officer

of marines on the frigate President during her
last cruise under Decatur. At the outbreak of
the Mexican War he joined the expedition under
Gen. Scott, and was killed in the assault upon
Chapultepec.

Twilight, daylight which continues after
sunset. Twilight is occasioned by the reflec-

tion of sunlight from the higher parts of the
atmosphere which are still illuminated after the
sun has become invisible from ordinary heights.
Light is reflected from the upper air till the sun
is about 18° below the horizon, but the dura-
tion of twilight is manifestly much influenced
by the state of the atmosphere as to clouds,

etc. In low latitudes, both on account of the
quickness with which the sun traverses the 18°

below the horizon and because of the trans-
parency of the atmosphere, there is little twi-
light. On the other hand, in latitudes higher
than 43°, twilight at certain times of the year
lasts from sunset to sunrise.

Twill, a textile fabric, in which the weft
threads do not pass over and under the warp-
threads in regular succession, as in common
plain weaving, but pass over one and under two,
over one and under three, or over one and under
eight or ten, according to the kind of twill.

Twin-leaf, an herb {JcfFcrsonia difliylla)

of the barberry family, found in the northeastern

L'nited States. It has solitary 4-merous wdiite

flowers, an inch across, borne on slender scapes,

and succeeded by capsular fruits. The radical,

Inng-petioled leaves are peculiar, the cordate

blade being divided to the very base, forming
two obliquely ovate lobes, entire, or again some-
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what lobed, glaucous beneath, and appearing to

be twin leaflets. The leaves arise in tufts from
a thick, horizontal rootstock, which is some-
what fleshy, and is said to be stimulative and
antispasmodic. It has been employed as a rem-
edy for chronic rheumatism.

Twiss, Sir Travers, English jurist: b.

London 19 AL'irch 1809; d. there 15 Jan. 1897.
He was graduated at Oxford, and from 1842
to 1847 was afterward professor of political

economy there. In 1852-5 he occupied the
chair of international law at King's College,
London, and in 1855-70 was regius professor of
civil law at Oxford. In 1862 he was made advo-
cate-general of the British admiralty, and in

1867 was knighted and appointed advocate-gen-
eral to the queen. In 1872 he retired from
public office, but was occupied with various
state affairs, notably with the drafting of a
constitution for the Kongo Free State, for the
Belgian government, and in 1884-5 was counsel
extraordinary to the British embassy at the
Congress of Berlin. His published works in-

clude: *The Oregon Territory: Its History and
Discovery' (1846); 'View of the Progress of
Political Economy in Europe Since the Six-
teenth Century' (1847) ; <The Law of Nations'
(1861-3); 'Monumenta Juridica : The Black
Book of the Admiraltv'" (1871-6) ; and 'Bellig-
erent Rights on the High Seas' (1884).

Two Gentlemen of Verona, a comedy by
Shakespeare, for the plot of which he was slightly

indebted to Bandello's 'Apollonius and Sylla,'

Sidney's 'Arcadia' and Montemayor's 'Diana
Enamorada.' The play was first printed in

1623. Fleay conjectures that it was produced
in 1591, and then included portions by another
hand which were afterward cut out, and others
by Shakespeare substituted therefor in 1595.

Two Kettle Indians (mistranslation of

Oohenongpa, lit. "Two-boilings";, one of the

seven divisions of the Tetons, who in turn form
part of the great Dakota confederacy of the

Siouan linguistic stock, the other divisions being
the Brules, Sans Arcs, Blackfeet or Sihasapa,

Minniconjou, Oglala, and Hunkpapa. The
Tetons took possession of the Black Hills region
of North Dakota, which had previously been oc-

cupied by the Crow Indians, long before white
men came. They were noted for their prowess
in war, and have had, in conjunction with other
Siouan tribes, numerous conflicts with the

whites. The Tetons are now on reservations, as

follows: 4,907 Brule, Lower Brule, "Northern,"
Loafer, Two Kettles, and Wazhazhe (Oglala),
under Rosebud agency. South Dakota

; 467
Lower Brule under Lower Brule agency. South
Dakota; 2,471 Blackfoot Siou.x. Minniconjou,
Sans Arcs, and Two Kettles under Cheyenne
River agency. South Dakota ; 6,608 Oglala under
Pine Ridge agency. South Dakota ; about 500
Blackfoot Sioux and .500 Hunkpapa under
Standing Rock agency, North Dakota. Total
Tetons (est.), 15,550.

Two Noble Kinsmen, The, a pathetic
drama fmuulcd on Chaucer's 'Knighte's Tale,'

and first printed in 1634, with the names of
Shakespeare and Fletcher on the title-page as

authors. That Shakespeare wrote any part of
it is not now believed, but AFassingcr and Row-
ley are sometimes suggested as collaborators

with Fletcher.

Two-penny Act. See Parson's Case.

Two Sicilies, Kingdom of the. See Sici-
lies, THE Two.

Two Thirds Rule, a provision of constitu-
tional and parliamentary law intended to restrain
and prevent unjust and inconsiderate action on
the part of majorities. It was unknown in the
legislative assemblies of ancient Greece and
Rome, and has no precedent in the parliamentary
history of Great Britain. It may be regarded as
American in its origin, and grew out of the
jealous vigilance with which the smaller com-
munities included in the Union of States sought
to safeguard their political rights. The Con-
stitution of the L^nited States, in conferring on
the Senate the power to try impeachments, pro-
vided that no conviction should be had by less

than a two thirds vote, thus securing to a
minority of the States as represented in the

Senate, the power to decide the result. The
effect of the two thirds provision, in the case
of President Andrew Johnson, when tried on
articles of impeachment, was to prevent his con-
viction, the vote being 35 senators for convic-

tion and ig for acquittal. A change of one vote
would have carried conviction, and although

public feeling ran high at the time, some sena-

tors who voted against the President expressed

themselves in subsequent years as gratified with

the result. In this case the two thirds rule had

exactly the effect intended by the framers of

the (Constitution. A similar rule regarding trials

on impeachment has been adopted in State con-

stitutions. The Constitution of the United

States also provides that in the event of a veto

by the President of any measure which has

passed Congress, an affirmative vote of two
thirds shall be necessary to enact the measure
into law, and such vote must be taken by yeas

and nays, and the names of the persons voting

entered on the journal of each house respect-

ively. This rule has also been adopted in the

States in which governors possess the power
of veto.

The two thirds rule is best known through

its adoption and political effect in national con-

ventions of the Democratic party held for the

nomination of candidates for President and
Vice-President of the United States. It was
adopted in the first Democratic National Con-
vention, held in the city of Baltimore, 21 May
1832, when the Committee on Rules reported

the following resolution

:

"Resolved, that each State shall be entitled,

in the nomination to be made of a candidate

for the Vice-Presidency, to a number of votes

equal to the number to which they will be en-

titled in the electoral colleges under the new
apportionment in voting for President and
Vice-President, and that two thirds of the whole
number of votes in the convention shall be
necessary to constitute a choice."

The rule applied only to the nomination for

\'ice-President for the reason that there was no
difference of view as to the nomination for

President, Andrew Jackson being the unani-

mous choice for the latter office, while there

were several candidates for the Vice-Presidency.

Martin Van Buren was nominated for Vice-

President under the two tliirds rule, and was
elected to preside over the very body wliich,

by the casting-vote of John C. Calhoun, the
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former Vice^Pres^deiit^had rejected his noin- ventions the two thirds rule has been adhered" '^

' '
' to, but in 1904 its repeal was earnestly urged

by many Democratic partv leaders and news-
papers.

Two Years Before the Mast, a tale of
sailor life by Ricliard Henry Dana, Jr., pub-

ination as minister to England.
In the Democratic National Convention of

1836 no reference was made to the two thirds
rule. Martin Van Buren was nominated for
President without opposition, and Richard M.
Johnson received more than a two thirds vote v 1 i

• o" . .

on the first ballot for Vice-President. In 1840 ^'1'^'' '" '^^to when the author was a youth

Van Buren and Johnson were again made the ^„"__°"r..? 5°! _^^., '^ ,^ ^'^' immediately

candidates of their party, without any necessity
of invoking the two thirds rule. They were
defeated in the election by Harrison and Tyler.

In the Democratic National Convention of
1844 the two thirds rule was reaffirmed, and
made to apply to both President and Vice-Pres-

successful, passed through many editions, was
adopted by the British Board of Admiralty for
distribution to the navy, and was translated into
many Continental languages. In 1869 the author
added a supplementary chapter giving an ac-
count of a second visit to California, and the

ident. Van Buren had a majority of votes for
s"bsequent history of many of the persons and

the Presidential nomination, but less than two vessels mentioned m the original work,

thirds, and he maintained this majority on the Twombly, Alexander Stevenson, Aineri-
eight ballots. Opposition to him_ was can Congregational clergyman and author: b.

Boston 14 March 1832. He was graduated at
Yale in 1854, and at the Andover Theological

first eight ballots. Opposition to him
strong, however, and on the ninth ballot James
K. Polk, of Tennessee, who had not received

a vote until the eighth ballot, received the
entire vote of the convention. He had not
even been a candidate for the nomination, and
his name had not been put formally before the
convention, when its members agreed, in view
of the opposition to Van Buren, to make him
their nominee. The supporters of Van Buren
had apprehended from the first that the adop-
tion of the two thirds rule would involve his

defeat, and they opposed it strenuously, the de-

bate on the question lasting a day and a half.

Since its adoption in 1844 it has never been
disputed in Democratic National Conventions.
The convention of 1848, which spent three days

in organizing, followed the rule, and it was
again reaffirmed in 1852, when Lewis Cass, the

leading candidate, was defeated, and Franklin

Pierce nominated on the 49th ballot. Cass had
a majority on many ballots, but did not com-
mand the necessary two thirds, while Pierce did

not receive a vote until the 40th ballot. In the

convention of 1856 James Buchanan had a

majority for President early in the balloting,

but did not receive the necessary two thirds

until 17 ballots had been taken.

The Democratic National Convention which
met in Charleston, S. C, 23 April i860, was
;he most exciting ever held in the history

of the party, and the enforcement of the

two thirds rule in that body may be said to

have indirectly brought about the Civil War.
The convention was in session for 10 days, and
took 57 ballots without making a nomination.
Stephen A. Douglas had a majority over all

on all ballots, but could not obtain the neces-
sary two thirds. There were 303 votes in the
convention, and 202 were necessary to a choice.
The convention adjourned to Baltimore, and
there the party divided on the issues which
brought about the conflict between North and
South in the following year. It is generally
agreed that Douglas, if nominated at Charleston,
and supported by the whole strength of his
party, would have been elected, and civil war
avoided. That this would probably have been
the result is indicated by the fact that Aliraham
Lincoln, the Republican candidate, received a
popular vote of 1,866,152, against a popular
Democratic vote of I,375,IS7 for Douglas and
'^47,9.=;3 for Breckenridge, indicating a large
popular majority, and electoral ina/ority also,
for the Democratic candidates, had the party
been united. In subsequent Democratic con-

Seminary in 1858. From 1859 to 1872 he held
pastorates in Cherry Valley, N. Y., Albany,
N. Y., and Stamford, Conn. He also served as
chaplain in the Army of the Potomac. In 1896
he retired from his ministerial labors, and de-
voted himself exclusively to literary work. His
publications include: <The Choir Boy of York
Cathedral' (1890); 'Masterpieces of Michel-
angelo and Milton> (1896) ; and 'Hawaii and
Its People' (1900). He also edited the silver
series of 'English Classics.'

Tyan-shan, te-iin'shan', Thian-shan, or
Celestial Mountains, Central Asia, a range of
mountains running in an easterly direction from
the Pamir plateau along the northern boundary
of the Tariin basin (East Turkestan) into
southern Mongolia. In the east it forms a
more or less connected ridge, but toward its

w^estern extremity it spreads out, fan-like, into
a number of diverging ranges. The highest
point, situated near the western end, is Tengri
Khan, with an altitude of little over 24,000
feet. See Himalaya.

Tybee, ti-be', an island in Chatham
County, Ga_. ; at the mouth of the Savannah
River. It is about si.x miles long and three
miles wide. The waters surrounding it are on
the north Tybee Roads, on the cast the At-
lantic, on the south Tybee Creek, and on the
west Lazaretto Creek. The Tybee lighthouse
is on the northeastern end ; it is 134 feet high

;

the white dioptric light is 150 feet above the
water, and is visible 18 nautical miles. The
lighthouse is in lat. 32° i' 20" N., Ion. 80° 50'
31" ^y. In the Civil War of 1861-2 it was
occupied by the United States forces, under
command of Brigadier-General Sherman, 28
Nov. 1861, and batteries were subsequently
erected on it and the adjacent islands for the
reduction of Fort Pulaski at the mouth of the
Savannah River, commanded by Colonel Olm-
stead of the Confederate army. The bombard-
ment began on the morning of xo April 1862,
from II batteries, between 1,500 and 3,000 yards
from the fort, mounting 20 guns and 16 mor-
tars ; and the fort capitulated at 2 o'clock the
next afternoon.

Tycho Brahe,
TVCHO.

tl'ko brae. See Brahe,

Tycoon, ti-koon', a Chinese word meaning
'great prince." The title was formerly con-
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ferred by foreigners on the shogun or com-
mander-in-chief of the Japanese army.

Tyigh. See Shahaptian Indians.

Tyler, ti'ler, Charles Mellen, American
educator : b. Limington, Maine, 1832. He was
graduated at Yale in 1855, and later attended
the divinity school there. He was ordained in

the Congregational Church, and served as cap-

tain of volunteers during the Civil War. At
its close he became pastor of the South Con-
gregational Church, Chicago, and in 1873 he
was called to the First Congregational Church
of Ithaca, N. Y., where he remained till 1892,

when he resigned to accept the appointment of

Sage professor of history and philosophy of

religion and Christian ethics at Cornell Uni-
versity. He has published 'Bases of Christian

Belief. >

Tyler, Daniel, American soldier: b.

Brooklyn, Conn., 7 Jan. 1799; d. New York 30
Nov. 1882. He was graduated from West Point
in 1819, served on garrison duty in New Eng-
land in 1819-24, and was on duty in France in

182S-9 preparing a comprehensive work on
"Wanceuvres of Artillery' and securing draw-
ings and designs afterward used in modeling
the United States artillery equipment. In 1834
he resigned from the army, and was occupied

as a railway constructing engineer and railroad

president until the outbreak of the Civil War.
He was appointed colonel and later brigadier-

general of volunteers in 1861, and was in com-
mand of a division at Blackburn's Ford and at

the first battle of Bull Run. He was mustered
out of service 11 Aug. 1861, but was reappointed

brigadier-general of volunteers 13 March 1862,

and assigned to the Army of the Alississippi.

He participated in the siege of Corinth April-

June 1862, and in June 1863 was in command at

Harper's Ferry and Maryland Heights. In

April 1864 he resigned his commission, and
subsequently established large cotton and iron

industries in Alabama, was president of the

Mobile & Montgomery railroad in 1873-9, and
also founded the town of Anniston, Ala.

Tyler, James Gale, American artist: b.

Oswego, N. Y., IS Feb. 1855. He received a

public school education and studied painting

with A. Cary Smith, a naval architect. His
paintings include : 'Abandoning the Jeannette* ;

'The Constitution' : 'The Fortunes of War' ;

'The Raging Main'; 'Flying from the Ala-

bama'; 'The Flying Dutchman'; 'New Eng-
land on the Lee' ; 'Heaving Over the Deck
Load' ; 'First American Shipwreck' ; 'Cloud
Burst' ; etc.

Tyler, John, American statesman, tenth

President of the United States : b. Greenway,
Charles City County, Va., 29 March 1790; d.

Richmond, Va., 18 Jan. 1862. Graduated from
William and Mary in 1807, he was admitted to

the bar in 1809, in 181 1 was elected to the Vir-

ginia legislature, and for five successive years

was re-elected. In 1816 he was sent as repre-

sentative to Congress to fill a vacancy, and
remained there until in 1821, he declined re-

election and retired. He was again a prominent
member of the legislature of his State in 1823-5,

in 1825 w-as chosen governor, in 1827 succeeded
John Randolph as United States senator, and
in 1833 was re-elected. He opposed the tariff,

the United States bank, and the Force Bill,

and favored the South Carolina nullification

movement in 1832. The Virginia legislature in

February 1836 adopted resolutions instructing

senators from that State to vote for the expung-
ing from the journal of the Senate of the reso-

lutions censuring President Jackson (q.v.) for

removal of the deposits. Tyler thereupon re-

signed, having been in the session of 1833-4 a

strong supporter of the resolutions introduced

by Clay. When Whig candidate for the vice-

presidency in 1836, he received the votes of

Georgia, Maryland, South Carolina, and Ten-
nessee. He was elected to the legislature in

1838, in 1839 was a Virginia delegate to the

national Whig convention which met at Harris-
burg, Pa., 4 December, and, having been nom-
inated for the vice-presidency on the ticket

with W. H. Harrison (q.v.), was elected in

November 1840. President Harrison having
died within one month after inauguration, Tyler
succeeded to his duties, retained the Harrison
cabinet, and published an inaugural address
satisfactory to the Whigs. At once, however,
he found himself in a struggle with the Whig
majority in Congress, which was bound to re-

establish a national bank. Two bills to this

end he vetoed amid great protest. After his

second veto, all of his cabinet but Webster,
secretary of state, resigned. At the close of his

term, Texas was annexed. Other important

measures of his administration were an act for

uniformity of proceedings in bankruptcy (1841),

and the protective tariff law of 1842. With the

end of his administration the alliance between
the Whigs and the Tyler Democrats ended. In

1861 he was a member of the peace convention
which met at Washington to arrange terms of

compromise between the Federal government
and the seceded States. In May iSiSi he was
elected to the provisional Congress of the Con-
federate States. Elected in the autumn follow-

ing to the permanent Congress, he died before

taking his seat. Consult: Wise, 'Seven Decades
of the Union' (1872); Tyler (L. G.), 'Letters

and Times of the Tylers' (1884-5). See
United States, History.

Tyler, Lyon Gardiner, American educator:

b. Sherwood Forest, Va., 1853. He is the son

of President Tyler, and was graduated at the

University of Virginia in 1875. In 1877 he
became professor of belles-lettres at the College

of William and Mary. In 1882-8 he practised

law in Richmond. Va., and in 1888 was called to

the presidency of the College of William and
Mary. He has published: 'The Letters and
Times of the Tylers' (1884-5): 'Parties

and Patronage in the United States' (1890);

and 'The Cradle of the Republic' (1900).

Tyler, Moses Coit, American historian

and scholar: b. Griswold, Conn., 2 Aug. 1835;

d. Ithaca, N. Y., 28 Dec. 1900. He was gradu-

ated from Yale in 1857 ; later studied theology

there and at Andover, and was pastor of the

First Congregational Church, Poughkeepsie,

N. Y., 1860-2. He was professor of English

literature in the University of Michigan,

1867-81 ; literary editor of the 'Christian Union'
in 1872-74, and in 1881 was appointed professor

of American history in Cornell University,

which position he occupied at the time of his

death. He was ordained deacon in the Prot-

estant Episcopal Church in 1881, and priest in
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18S3. He published: 'The Brawnville Papers'
(i8og); 'A History of American Literature

During the Colonial Period' (1878); 'Manual
of English Literature' (1879); 'Life of Patrick
Henry' (18S7): 'Three Men of Letters'

(1894) ; 'The Literary History of the American
Revolution' (1896). His 'History of American
Literature' is a work of great literary charm
and the most thorough scholarship.

Tyler, Robert Ogden, American soldier:

b. Greene County, N. Y., 22 Dec. 1831 ; d. Bos-
ton I Dec. 1874. He was graduated at West
Point in 1853, and until the outbreak of the

Civil War served on frontier duty in the West.
In April 1861 he accompanied an expedition for

the relief of Fort Sumter. In May he was
made assistant quartermaster with the rank of
captain, and in September was appointed colonel
of the 4tli Connecticut volunteers (afterward ist

Connecticut heavy artillery), with which he
served until the spring of 1862 in the defenses
of Washington. He was conspicuously active

in tlie Peninsula campaign of 1862, participating

in its principal battles, and in November was
promoted brigadier-general of volunteers. At
Fredericksburg he commanded the artillery of
the centre ground division. In recognition of
his bravery in that action he was brevetted
major in the regular army. He distinguished
himself in the battles of Chancellorsville, Gettys-
burg, and Spottsylvania ; and was placed in

command of the artillery reserve in the Army
of the Potomac in Nevember 1863. During the
Spottsylvania action he repulsed an attack of
Ewell's corps, and for this "gallant conduct and
brilliant success" he and his men were publicly
thanked by General Meade. He led a brigade
at Cold Harbor and there received a wound
which maimed him for life and permanently
broke his health. At the close of the war he
was brevetted major-general in both the volun-
teer and regular armies.

Tyler, Royall, American jurist and author:
b. Boston, Mass., 18 July 1757; d. Brattle-
boro, Vt., 16 Aug. 1826. He studied law under
John Adams, was aide to General Lincoln for
a short time in the Revolutionary War and
afterward in Shays' Rebellion of 1786. He en-
gaged in law practice at Guilford, Vt., in 1790,
became judge of the Vermont supreme court in

1794 and in 1800-6 was chief justice. 'Reports
of Cases in the Supreme Court of Vermont'
(2 vols., 1809), constitute his only legal publi-
cation, but as a dramatist and a humorous
writer he attained a considerable reputation.
He was one of the first successful .American
playwrights, his plays including: 'The Contrast'
(1786); 'May-Day' (1787); 'The Georgia
Spec' (1797) ; etc. He was a contributor of
humorous prose and verse to the leading periodi-
cals of his day, and also published: 'The
-Mgerine Captive' (1797); 'Moral Tales for
•American Youths' (1800); 'The Yankey in
London' (1809) ; etc.

Tyler, Wat, English social reforiner: b.
Colchester, Essex; d. London 1381. Nothing is

known of liis antecedents. There was serious
cause for the rebellion which he headed, but
like men of other ages he had ideas beyond
his time, which he had imbibed from the teach-
ing of a priest, John Ball (q.v.). The insur-
gents demanded the abolition of serfdom and

the poll-ta.x, a ma.ximum rent of four pence per
acre for all lands freed from monastic or
monarchial control,- the right to buy and sell

free from toll all over England, the abolition
of the statutes of labor which favored land-
lords and master-craftsmen at the expense of
the workingmen. There seems to have been
a general si)irit of discontent against all vested
interests pervading the \owcT classes at the
accession of Richard II.— city corporations,
monastic land-holders, chartered corporations of
all sorts. The young king paltered with Tyler
and made promises which he afterward broke
and the rebel leader was stabbed to death by
Wahyorthe, mayor of London. This insurrec-
tion is an interesting incident in the history
of the English people and cannot be treated as
cavalierly as it used to be until about the middle
of the 19th century when English historians
began to apply themselves seriously to a study
of^ tlieir country's history as illustrated by
original documents. Consult: Trcvelyan, 'Eng-
land in the Age of Wycliffe' (1899) ; Powell,
'The Rising in East Anglia in 1381' (1896);
Reville, 'Soulevement des travailleurs d'Angle-
terre en 1381' (1898).

Tyler, William Seymour, American edu-
cator and author: b. Harford, Pa., 2 Sept. i8io.
He was graduated at Amherst College in 1830,
and later studied theology at Andover. In 1847
he was appointed professor of Greek at Amherst.
His first published work was entitled 'The
Germania and Agricola of Caius Cornelius
Tacitus' (1847). It was followed by 'The
Histories of Tacitus' (1849). He also pub-
lished: 'Plato's Apology and Crito' (18O0)

;

'Theology of the Greek Poets' (1867); 'De-
mosthenes de Corona' (1874) ; and other works.

Tyler, Texas, city, county-seat of Smith
County : on the International & G. N., the Saint
Louis S. W. R.R.'s; also a branch to Lufkin in
Angelina County; about 95 miles east by south
of Dallas. The city is on the highest point of
land between the Gulf of Mexico and the Red
River, and is in a fertile agricultural region.
The chief manufacturing establishments are a
box factory having 50 employees ; brick works,
30 employees; pottery, 15 employees; canning
factory, 100; ice factory, 50; oil mills, 30;
"Cotton Belt" railroad shops, 500; general
offices, 17s; waterworks, 10; electric light plant,

15 ; telephone works, 30. In all there are about
20_ establishments employing 1,500 persons. The
shipments are chiefly cotton, corn, fruits, vege-
tables, hay, and live stock.

There are 10 churches. The educational in-
stitutions are Tyler College, Tyler high school,
Hubbard, Marsh, and Douglas public schools,
two public schools for colored pupils, and East
Texas College for colored pupils. The four
banks have a combined capital of $600,000, and
the average annual amount of business is

$50,000,000. The government is vested in a
mayor and a council of eight members.

Tyler was settled in 1846, incorporated the
same year, and chartered as a city in 1875. Pop.
(1890) 6,908; (1900) S.069, of which about
2,000 are colored. h. C. Cooke,

Editor 'Daily Democrat-Reporter.''

Tylop'oda, a group of ungulate mammals,
containing the camels and llamas, an ancient
group characterized especially by the structure
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of tlie feet, in which no traces of the second and
fifth toes remain, and the fused metacarpals and
metatarsals diverge somewhat at their distal

ends. The tread is farmed by sole-pads. Singu-
lar peculiarities are the elliptical shape of the
blood corpuscles, and the character of the ruinen-
chamber of the stomach. See C.amelid.e.

Tylor, ti'lor, Edward Burnett, English
anthropologist : b. Camberwell, London, 2 Oct.
1832. He was educated at the Friends' School,
Tottenham, and in 1856 accompanied the ethnol-
ogist Henry Christy on a scientific journey
through Mexico, one result of which was his

*Anahuac, or Mexico and the Mexicans*
(1861). He was appointed keeper of the Ox-
ford University Museum in 1883 and became
professor of anthropology there in 1895. In
1888 he was Gifford lecturer at Aberdeen, and
became president of the Anthropological Society
in 1891. He has published in addition to the
work already named 'Researches Into the Early
History of Mankind* (1865); 'Primitive Cul-
ture' (1871; 3d ed. 1891): 'Anthropology*
(1881).

Tylosau'rus, a genus of Mososauri. See
MOSOSAURS.

Tym'panum. See Ear.

Tynan, Katharine. See Hinkson, Kath-
ERINE Tynan.

Tyndale, tin'dal, Hector, American sol-
dier : b. Philadelphia 24 March 1821 ; d. there 19
March 1880. He was engaged in business in his
native city during the events just preceding the
Civil War. With John Brown and his raid in
Virginia he had no connection ; but on the last

visit of Mrs. Brown to her husband Tyndale
consented, at the risk of his life, to act as her
escort, a duty which, in the face of insult and
violence, he unflinchingly performed. At the
outbreak of the War he was in Europe, but at
once returned and entered the army as major of
the 28th Pennsylvania regiment. In April 1862
he was promoted lieutenant-colonel. At An-
tietam he commanded a brigade, with which he
three

_
times repulsed Confederate assaults.

Early in the day he was badly wounded, but re-
niained on the field for hours, being finally car-
ried, with a second wound, to the rear. In No-
vember 1862 he was made brigadier-general of
volunteers for gallantry in that battle. At Wau-
hatchie by a bayonet charge he captured a hill

which was later named Tyndale's Hill. He
also took part in a number of battles around
Chattanooga. In 1865 he was brevetted major-
general. He was Republican nominee for mayor
of Philadelphia in 1868, and was defeated by
only 68 votes out of more than 120,000.

Tyndale, William. See Tindall, William.
Tyndall, tin'dal, John, British physicist: b.

Leighlin Bridge, County Carlovv, Ireland, 21
Aug. 1820; d. Haslemere, Surrey, 4 Dec. 1893.
After secondary schooling, he joined the Ord-
nance Survey, with which he was connected for
five years. He was then engaged in railway
work, and in 1847 became a teacher of physics
at Queenwood College. Hants. After studying
in Berlin, and becoming acquainted with Fara-
day, Huxley, and other eminent men, he was ap-
pointed professor of physics in the Royal Insti-

tution, London, with which he continued to be
connected till his retirement in 1887. Tyndall

did a vast amount of valuable work by original
investigation in various branches of science,
especially magnetism, electricity, heat, light, and
sound, on which he published many papers and
several well-known volumes. Among these are

:

'Notes of a Course of 9 Lectures on Light*
(1870); 'Notes of a Course of 7 Lectures on
Electrical Phenomena' (1870); 'Contributions
to Molecular Physics in the Domain of Radiant
Heat' (1872) ; 'On the Transmission of Sound
by the Atmosphere' (1874); 'Free Molecules
and Radiant Heat' ('Philosophical Transac-
tions* (1882). He made, also, studies of glacial
phenomena. In 1872-3 he lectured in the United
States, and in 1873 published 'Six Lectures on
Light, Delivered in America.* He was presi-
dent of the British Association meeting at Bel-
fast in 1874, and delivered an eloquent address,
which, by its materialistic tendency, aroused
much controversy. He was the recipient of
numerous honors from learned bodies at home
and abroad, and many of his books were trans-
lated. His ability as a speaker fitted him to be
a popular expounder of complicated problems in
modern physical science.

Tyne, tin, England, a northern river
formed by the junction of the North and South
Tyne, rising in Northumberland and Cumber-
land counties. As a united river it flows by
Newcastle and empties into the North Sea at
Tynemouth, after a course of 120 miles. It is

partly tidal and belongs to the richest coal re-
gion of England. Its principal tributaries are
the Derwent, and Team. The chief towns are
Corbridge, Ovingham, Newburn, Newcastle,
Gateshead, Jarrow, Tynemouth, North and
South Shields (qq.v.). It is navigable above
Newcastle. Ship-building is important, and the
Tyne is celebrated for its boat races. Many
manufactures are carried on along its banks.
Many improvements have been made by the
building of long piers, and the deepening of the
channel, giving an impetus to trade.

Tyner, ti'ner, James Noble, American
lawyer: b. Brookville, Ind., 17 Jan. 1826; d.
Washington, D. C, 5 Dec. 1904. He was ad-
mitted to the bar of Indiana, but later gave up his
practice to enter political life. In 1869 he was
elected to Congress from Indiana, and served until

1875, when he was appointed postmaster-general.
He remained in the cabinet until 1882. In 1889
he was made assistant attorney-general for
the post-office department, in which capacity
he served until 1893. Four years later he
was reappointed to this office, but resigned in

1903.

Tynemouth, tin'miith or tin'miith, Eng-
land, a municipal and parliamentary borough
in Northumberland, at the mouth of the Tyne
on its north bank. It is a favorite watering
place, and a fine promenade, park and winter
garden have been laid out along the beach.
There are many handsome buildings in the
town, including Tynemouth Palace and a pic-

turesque old priory. The clearings at the port
amount to 1,500,000 tons annually and there
is a large e.xport trade in coal and coke. Pop.
{1901). including North Shields (q.v.), 51,514.

Tyng, Stephen Higginson, .\merican Prot-
estant Episcopal clergyman: b. Newburyport,
Mass., I March 1800; d. Irvington, N. Y.. 4
Sept. 1885. Graduated from Harvard in 1817,
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he was in mercantile pursuits in 1817-19, and in

1819 began the study of theology with Bishop
A. v. Griswold (q.v.). He was ordained in

1821, and was minister of St. George's, George-
town. D. C., in 1821-3 and of Queen Anne"s
parish, Prince George County. Md., in 1823-9.
From 1829 to 1833 he was rector of St. Paul's,
Philadelphia, from 1833 to 1845 of the Church
of the Epiphany there. He held the rectorship
of St. George's, New York, from 1845 until his

retirement as pastor emeritus in 1878. He was
well known for his eloquence in the pulpit and
on the platform. His theology was strongly
evangelical, and he was a prominent opponent of
ritualism in his church. He also advocated to-

tal abstinence, and was otherwise identified with
reform interests. Besides editing successively

'The Episcopal Recorder,' 'The Theological
Repository.' and 'The Protestant Churchman,*
he published several volumes, including collec-

tions of sermons and addresses, and 'Recollec-

tions of England' (1847); 'Forty Years' Ex-
perience in Sunday-Schools' (i860); 'The
Prayer Book Illustrated by Scripture' (3 series

1863-7) > and 'The Office and Duty of the

Christian Pastor' (1874).

Type. See Printing.

Type-casting Machines. Every book, news
and job printins; oliice in former years has
been absolutely dependent on the type-founder,

with his elaborate plant and his established

fonts of type in standard and individual copy-

righted faces. The waste and wear was large

and costly. Office economies compelled the use

of fonts even after the faces of many of the

types had become too battered for clean print-

ing. To replace the broken and battered type it

was necessary to send to the foundry for

"sorts" (as the individual types are called) to

fill out the fonts, and this was not only expen-
sive but was unsatisfactory, because it inter-

spersed new faces among the old. The invention

of the Mergenthaler Linotype machine enabled
the printing offices to present absolutely clear-

faced, freshly-cast body type for newspapers,
books, pamphlets and the like. To a limited de-

gree, also, small headline type for newspapers
could be economically set up. But the whole ad-
vertising and display field was still left practi-

cally to movable type now designed and cast in

vast variety. To effect the economy demanded,
a small, compact machine, the Sorts Caster, to
cast individual type of any face and size at the
pleasure and convenience of each office, has been
devised, and it is now in successful operation in

many newspaper, book, and job printing offices.

The inventors of the machine and its accessories
are John E. Hanrahan. an experienced type de-
signer and type foundryman ; Frank H. Brown,
a printer of wide experience, and George A.
Boyden, a mechanical engineer. They have
taken out numerous patents in the United States
and abroad and have applications pending for
further improvements.

The Sorts Caster occupies but little space—
4^ feet high by 3i^<^ feet long by 3 feet wide. It
is operated by belt and pulley, allows 22, 14 and 9
speeds to the mimitc and requires '4 horse-power.
Carrying to the full the newly adopted standard-
ization of type, one size of this machine will cast
with accuracy type from 6-point up to and includ-
ing .36-point: and a larger size casts tvpe from
36-point to 72-point.

.\ very solid cast-iron frame supports the
strongly made component parts — an adjustable
steel mold to which is fastened the brass matrix
of the desired letter ; a gas-heated pot of molten
type metal; a plunger rod to force accurately the
exact amount of molten metal into the mold as
the latter is automatically thrust forward into
place; and a planer to trim the base of the type
and eject it, perfect and complete, along on the
delivery rod when mold and melting pot separate.

The base of the mold is stationary and per-

Tlic Sorts Caster Machine.

manently secured to the machine and forms with
the ejector rod two sides of the mold. These are
so arranged as to receive interchangeable insert
mold parts to complete the exact parallelogram
required by the particular face and size of the
type to be cast. This insert mold part carries
the brass matrix in which is cut the face of the
type. Each matri.x specifies the exact adjustment
of blanks which the operator must make to pro-
cure the correct width or set-wise size of the
character to be ca.st. There is an insert mold
part for each body-wise size.

A 50-pound font of T2-point type can be cast
in nine hours, and a font of l8-point in seven.
Fonts of matrices are sold outright ; distinctive
designs may be cut for individual printers; or
fonts may be hired as books are from a circulat-
ing library. r h. Lyman,

F.ditorial Staff of the Nciv York '^ World.'*

Type-composing Machines. See Compos-
ing M.\CHIXES.
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Type Founding, the art of casting and
finishing the types used for printing. (See
Printing.) The metal of which types are
formed is an alloy of lead and antimony, with
generally an admixture of tin. In making types
the letter is first cut upon the end of a steel
punch. The punch is then driven into a piece
of copper, whicli forms the matrix or bottom of
the mold intended to produce the letter. The
mold in which the types are cast is composed
of two parts. The outer part is made of wood,
the inner of steel. At the top it has a hopper-
mouth, into which the fused type-metal is

poured. The matrix is placed at the bottom of
the mold, directly under the centre of the ori-
fice, and is held in its position by a spring.
Every letter that is cast can be loosened from
the matri.x only by removing the pressure on
the spring. Each letter is cast by itself, the
workman having a pot of the melted alloy be-
side him, from which he takes the necessary
quantity with a small ladle. A skilful work-
man will turn out SCO good letters in an hour.
A considerable piece of metal remains attached
to the end of the type as it quits the mold, but
this is easily broken off. The types are after-
ward dressed and polished on each side, and a
groove or channel is cut in their bottom to
make them stand firmly on end. It is essential
that each letter be perfectly symmetrical and
square ; the least inequality of their length would
prevent them from making a fair impression.
Each letter is finally tied up in lines of conven-
ient length, the proportionate numbers of each
variety, small letters, points, large capitals, small
capitals, and figures, being selected when the
font of type is ready for delivery to the printer.

Type Metal. See Type Founding.

Type-setting Machines. See Composing
Machines.

Typee, tl-pe', a tale by Herman Melville,
published in 1846. It was the forerunner of all

South Sea romances, and is a narrative of the
author's enforced sojourn, in the summer of
1842, among the cannibal Typees on one of the
Marquesas Islands. It appeared simultaneously
in New York and London, and was extremely
popular for a time. Its sequel, 'Omoo' (The
Rover), continues the author's adventures,
changing the scene to Tahiti.

Typewriter Industry in America, The.
The United States census of 1900 gives the num-
ber of manufacturing plants in this country
producing typewriters and typewriter parts as
47, but in January 1904 these figures come far
short of indicating the extent of the American
typewriter industry. In Syracuse, N. Y., for
example, which since 1900 has become the great
typewriter manufacturing centre of the world,
there was, in that year a single typewriter fac-

tory employing about 700 men. In 1904, in the
same city, there were four typewriter factories
of the first class, representing as many manufac-
turing concerns, with an aggregate capacity for
the employment of 4,000 operatives. And what
is true in Syracuse is true of other American
cities where the manufacture of typewriting ma-
chines is carried on. Nevertheless, as the 12th
census comprises the latest authentic enumera-
tion, we must employ it as the basis of our
present reckoning. For the purposes of compari-
son, which is essential to any record of growth.

we have a single period of ten years. Although
typewriters were manufactured in America prior
to 1880, the industry was not classified separ-
ately in census reports until 1890, and, therefore,
no statistics before the latter date are available.
But the closing decade of the 19th century was
marked by no more notable record of growth
among its young industries than was that of the
manufacture of typewriting machines in response
to the public demand,— a demand largely created
by an educational campaign on the part of the
typewriter manufacturers, but, for all that, genu-
ine and permanent.

Statistics.— In 1893 the total capital invested
in the United States in the manufacture of type-
writers and typewriter parts was about $5,000,000.
In 1890 it was considerably less. In 1900 it was
nearly $8,500,000. The typewriter products of
the United States in 1890 aggregated in round
numbers $3,750,000, and in 1900 $7,000,000. The
proportion of products to investment, it will be
seen, was slightly lessened, but with the multipli-

cation of plants this was inevitable. The vast
increase in the product, however, shows the rapid
development of the industry. Seventeen new
plants were put in operation during that period
and the size of many of the original factories

was greatly increased. The number of persons
employed in typewriter-making advanced from
1,636 to 4,340, or 166.1 per cent; and wages paid
from $945,476 to $2,403,604, or 154.2 per cent
This is the record of the first full decade of
successful typewriter manufacture in America.
The foregoing figures relative to the number of

persons employed apply to actual factory opera-
tives. At a moderate estimate employment is

now given to at least 6,000 workmen of this

class in the various typewriter factories of the

United States. They, however, by no means
constitute all to whom the typewriter industry

gives direct employment. Nearly every type-

writer manufacturing concern of importance
has what is termed its "organization," or selling

force, working through a system of established

branch stores, each with a manager, salesmen,

repairmen, bookkeepers, stenographers, clerks

and other employees. As branches are main-
tained in all cities of importance these em-
ployees approach the number employed directly

in the factories. While typewriter factory opera-

tives, themselves, from the expert character of

their work, draw excellent wages, the members
of the selling and distributing forces must ahso

be competent to command large salaries. The
cost of production as shown by the census re-

ports, covers only the actual expense of manu-
facture. When the added expense of advertising,

branch store rents in all principal cities, salaries

of managers, salesmen and all others connected

with the organization is joined to the factory

cost, the amount of actual outlay per machine
is very greatly augmented and the apparent

profit of the business correspondingly diminished.

Patents.— The United States Patent Office

records show that 2.380 separate United States

patents upon typewriters have been granted.

This fact alone militates against the entrance

into this field of industry of those who lack a

thorough experience therein, as without long

experience and detailed knowledge of the situa-

tion in this respect it is extremely difficult to

obtain basic patents of any value. The possi-

bilities of typewriter invention have been so

thoroughly exploited that very few of the patents
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issued to-day are of much real worth. This.

together with ignorance of the considerable cost

of marketing, has ruined many worthy type-

writer enterprises. To the student of manufac-
turing conditions the census of 1900 reveals some
interesting facts relative to the geographical dis-

tribution of typewriter factories throughout the

United States. New England, the birthplace

and home of so many manufactories of labor-

saving devices contained only seven typewriter

and typewriter parts factories out of the total

of 47 then existing. The Middle States con-

tained 31, or nearly three fourths of all the

typewriter factories in America. Twenty-one
of these were located in New York State. The
Central States have eight and the Southern
States only one. In exact detail the distribution

was as follows : Massachusetts, 3 ; Connecticut,

4; New York, 21; New Jersey, 5; Pennsylvania,

4 ; District of Columbia, I ; Georgia, i ; Ohio, i

;

Illinois, 6; Iowa, i. During the ten years be-
tween l8go and 1900, four typewriter factories—
one in Ohio, one in Minnesota, and two in Mis-
souri,— were discontinued, while of new fac-

tories established there were 21 — one in Con-
necticut, eight in New York, three in

_
New

Jersey, one in Pennsylvania, one in the District

of Columbia, one in Georgia, five in Illinois,

and one in Iowa, making a net increase of

17. As will be seen, the greatest increase in

the number of establishments was in New York,
which has always led in typewriter manufacture,
the first practical typewriting machines for the
trade having been made in that State. The
whole number of typewriters manufactured in

the United States in the year 1900 is placed at

144,873, as follows: Massachusetts, 3,839; Con-
necticut, 19,859; New York, 88,087; New Jersey,

11,175; Pennsylvania, 7,733; Illinois, 12,137; and
in all other States, 2,043.

Production.— It would be out of the province
of this subject to go into detail as to the names
and merits of the different typewriting machines
manufactured in the United States or even to

quote the relative number of machines turned
out in different specific localities, as this would
be information which might be used to the ad-
vantage of certain manufacturers and the dis-

advantage of others. Enough has already been
said to establisli the extent and importance of
typewriter making among the great American
industries. Carried on in eight States of the
Union and the District of Columbia ; represent-
ing an investment at the present time of not
less than ten millions of dollars ; giving employ-
ment to approximately 10,000 persons and pro-
ducing an_ annual output valued at close to
$7,000,000, its position among the leading indus-
tries of the country does not need demonstration.
A feature of interest which remains, however,
is the distribution of this immense annual output.
Where does it go? Who are the users of the
more than 200,000 new typewriting machines
which are now produced every 365 days? To
answer tliis we must have reference to tables
prepared by the Bureau of Statistics of the
Treasury Department at Washington. From
the "Summary of Commerce and Finance* for
April 1903, we may learn that, of the $6,932,029
worth of typewriter products of the United
States during the year 1902, exports were made
to nearly all parts of the world to the value
of $3,302,191, which leaves but $3,628,838 as the
value of that part of the 1902 output of type-

writers and typewriter parts which was employed
in domestic use. In other words, the foreign
sliipments of American-built typewriting ma-
chines in 1902 practically equaled in value the
machines sold in this country.

E.vports.— Until the year 1897, American
exports of typewriting machines had not gained
sufficient importance to entitle them to repre-

sentation by a heading of their own in the

Treasury Department's statistical tables. On the
contrary, up to that date they were lumped off

with pig-iron, castings, stoves and ranges and
various articles under the general head of "Other
Manufactures of Iron and Steel." But when
the exports of typewriters reached the respect-

able figure of more than $1,000,000 in a single

year, they were dignified with a separate heading.

Since that date typewriter exports have ad-
vanced by strides, until, in 1902, they were only
exceeded in value, in any single line of high
grade machinery, by sewing machines and loco-

motives. The exports for 1903 were much
greater, amounting, without question to con-
siderably more than $4,000,000. These figures

are not surprising w'hen the great foreign de-
mand for American-iTiade typewriters is taken
into consideration. This is almost universal.

From the authority referred to above we quote:
American typewriting machines are exported to all

parts of the world, the value of this class of exporta-
tions having increased from $1,453,117 in 1S97, the first

year in which they were separately enumerated, to
$3,30-, 191 in 1902. Shipments were made in 1903 to
every European country, those to the United Kingdom
amounting to over $1,000,000 in value; those to Ger-
many more than a half million dollars, while to other
parts of the world the distribution included British
North America, all of the Central American states;

Mexico, British, Dutch, French, and Danish West Indies,
Cuba, Porto Rico, Haiti, and Santo Domingo; all of
the South American countries; China, Japan, Hong-
kong, Korea, British and Dutch East Indies, Asiatic
Russia, Turkey in Asia; in Oceania, to British Australa-
sia, British and French Oceania, the Hawaiian, Philip-

pine and Samoan islands, and to Africa, including
British. French, and Portuguese Africa, Liberia, Egypt,
and the Canary Islands.

Reports of typewriter exports in 1902 from
the United States to the different grand divi-

sions of the world compare as follows

:

Europe $2,517,457
North America 285,501
South America 74,537
Asia 97,181
Oceania 206,066
Africa 121,449

From this table two curious facts will be ob-
served : First, that next to Europe and North
America, Oceania is the world's largest user of
typewriting macliines and, second, that South
America, our nearest neighbor among the grand
divisions, one of the richest in natural re-

sources, and the logical market place for Ameri-
can-manufactured products, buys of us fewer
typewriters than does either Asia or Africa.
This condition must soon change, however, as
the action of the United States in guaranteeing
stable conditions on the Isthmus and undertak-
ing the construction of an istlnnian canal, will

inevitably result in a tremendous stimulus to
South American enterprise and to our trade in

that direction. Already South America is awak-
ening to the necessity for the typewriter, as indi-
cated by Peru, where a law was passed in 1903
admitting typewriting machines into that country
free of duty, the tariff having previously been 40
per cent ad valorem.

Pursuing the subject of foreign distribution
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further, we find that among the European coun-

tries Great Britain is our best typewriter cus-

tomer, Germany next and France third. The
following table, not only shows the imports of

American-made typewriting machines into lead-

ing European countries for 1892, but also gives

a comparison with the same imports five years

earlier when a separate record was first made

:

Great Britain
Germany
France
Russia
Italy
Belgium
Netherlands
Austria-Hungary . .

.

Spain
Sweden and Norway
Switzerland
Denmark

From the foregoing table the rapid advance

in the use of the typewriter abroad may be seen

at a glance. In many of the European countries

as shown by the statistics the entire growth of

their typewriter trade which now amounts to

many thousands of dollars annually, has been

accomplished in the six-year period covered by

the table.

By far the great majority of typewriting ma-
chines used in Europe are of American manufac-

ture, for although they have been made to some
extent in Germany the German manufacturers

have not been able to compete with the Ameri-

can either in price or quality. During the first

six months of the year igoo Germany exported

nearly half as many typewriters as she imported

from the United States, those exported being

German imitations of the American machines.

Within three years that was all changed. In a

report dated 5 Nov. 1903, Richard Guenther,

United States consul general at Frankfort,

quotes from a leading newspaper, the Tacgtichc

Rundschau, published in Frankfort: "American
competition has almost paralyzed some of our
industries, for instance, that of typewriters."

The European typewriter demand, too, is very

intelligent and up to date. From daily consular

reports, 13 July IQ03, we quote: "Under date

of June 15, 1903, Consul C. R. Slocum of War-
saw (Russia) reports that inquiries are being

made at his office for typewriting machines of

the description known as visible-writing." The
typewriter manufacturers of the United States

must regard as their best single customer out-

side of Europe the progressive Republic of

Mexico which in 1903 imported American type-

writers to the value of $i3S,556; next comes
Australia with $124,024 to her credit, closely fol-

lowed by British Africa with $120,263. The
Philippine Islands' quota was $81,620, British

East Indies $36,822, Cuba's $37,393. Japan's

$19,935 and the Chinese Empire's $19,333. Ar-
gentina is the largest buyer of American type-

writers in South America, having imported to

the value of $26,162 in 1902. Chile came next

with $15,641, and Brazil with $11,858. All that

has gone before has made clear the world-wide
character of the distribution of this important

American industrial product, which, be it remem-
bered, constitutes practically one half of the

entire typewriter output of this country.

Home Use.— Now to account for the re-

mainder, to the value of $3,628,838 annually, that

are utilized in the United States. Surprise^ is

sometimes expressed in view of the extensive

manufacture and sale of typewriting machines
in the United States, that there still remains a

domestic market for the product. This fact

should not excite wonder. In thousands of

business houses, whose proprietors 10 years ago
would have declared that they had no use for the

typewriter, it is now considered indispensable. It

has proved itself the only medium by which the

vast volume of correspondence, involved in mod-
ern methods of doing business, can be despatched.

Where once its use was practically confined to

court stenographers, lawyers, and the very large

business concerns, it has now become the valued

adjunct of almost every line of business and
trade. Smaller concerns are forced into its use

to secure for their correspondence the same at-

tention given to that of larger ones to whom the

typewriter has become a necessity for different

reasons. Telegraph companies, railroad com-
panies, newspaper offices, etc., have adopted it

universally and its use in the home for personal

correspondence is rapidly increasing. In every

school where the commercial branches are taught

it has become a necessity, and thousands of ma-
chines are employed in the equipment of these

institutions of learning. The life of a typewrit-

ing machine has been estimated at seven years,

though it is often shorter, owing to lack of care

on the part of its operators, and sometimes much
exceeds that period. With every possible user

in the country once supplied there would still

be a considerable demand for machines to replace

those worn out in service, and to supply the army
of business concerns and professional men that

come into the field every year. The domestic

demand will never be entirely satisfied and the

use of typewriters abroad must necessarily grow
for many years to come, as American methods
of doing business continue to establish them-
selves in the out-of-the-way corners and vast un-

developed countries of the world. It must not

be assumed, however, that typewriter over-pro-

duction is impossible. It is true that the demand
is great, undoubtedly increasing, and likely to

continue stable and permanent until in the course

of progress some other wonderful invention shall

be evolved which may in the course of another

quarter century as completely supersede the

typewriter as the typewriter has the pen in the

quarter century just past. The world advances.

But if typewriter manufacturing concerns were
greatly to multiply ; if, for instance, the typewriter

output of the United States were to be doubled

in a single year, there would no doubt be a

clogged market and stagnation. At no time

since the manufacture of typewriters began has

the prospect been less favorable to the inaugura-

tion of new typewriter manufacturing concerns

which lacked abundant capital and complete

knowledge of the business. The present output

is much closer to supplying the demand than

ever it has been ; conditions are liable to arise

which will curtail the foreign market, or at least

rob the exportation of typewriting machines of a

great part of its present profit. Already the

European countries recognize and are taking

steps to avert what they call "the American
menace." The recent protective tariff agitation

in Great Britain, the pronounced attitude of Ger-
many, and the growth of similar sentiment else-
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where are indications that the Old World is

waking up and putting on its armor for a strug-

gle against American trade supremacy. What
the outcome of tliis may be none can tell, but it

is a condition that must be reckoned with by
American manufacturers. Basic typewriter pat-

ents, as has been stated already, have become
verj' difficult to secure without interference, and
manufacture without such patents is always at-

tended by danger of litigation and possible

failure.

Bibliogral'hy.— ' Summary of Commerce and
Finance,' (United States Treasury Department
April 1903) ; 'United States Consular Reports,'

(1900 to 1903 inclusive) ; 'Census Bulletin No.
239' (United States Treasury Dept. 28 July

1903) and literature issued by various leading

typewriter companies.
L. C. Smith,

L. C. Smith & Bros. Typewriter Co., Syracuse,

N. Y.

Ty'pha, the cat-tails or bulrushes, the

typical genus of perennials growing in swamps,
the somewhat sword-shaped bases of the leaves

often submerged. The leaves of T. latifolia are

radical, long and linear ; the flowers are monoe-
cious in a cylindrical spike, terminating a tall

stem, and subtended by fugacious bracts. The
perianth consists of bristles, with stamens or
ovary according to sex ; the staminate flowers

are at the ape.x of the stem and after pollinating

gradually disappear, leaving the lower fertile

ones to mature their fruits. When ripe, these

fruits form decorative cylindrical masses, of a
handsome seal-brown color, at the level of. or a
little higher than, the tops of the leaves. During
the winter these spikes disintegrate and the nut-

like fruits float away, supported by the white
hairs expanding at their bases. The smaller
species (T. augustifolia) has spikes in which
the staminate and pistillate portions are slightly

separated. Both are widely distributed. As is

the case also with the western American species,

the abundant mealy pollen of T. etcphantiiia, or
elephant-grass, serves for bread in India and
New Zealand, and also as a substitute for

matches and tinder, since it is very inflam-
mable. The plant is a favorite food of elephants.

Tyflia rhizomes abound in starch, and when rid

of their acridity become a food of various peo-
ples ; they have also been employed as an astrin-
gent and diuretic drug, and the down of the
fruits serves as a dressing for wounds and for
upholstering purposes. See Bulrush ; Tule.

Typhoid Bacillus. This bacillus, the cause
of typhoid fever, was first discovered by Eberth
in 1880. He found it in the glands of the
mesentery and in the spleen. It was not until

1884, however, that Gaffky obtained the organ-
ism in pure culture. He first used a potato
culture-medium, and was fortunate in obtaining
the organism, for since its discovery it is becom-
ing more and more evident that the typhoid
bacillus is very closely allied to a great variety
of other forms, and it is now necessary to use a
very complicated technique in order to separate
this form from a number of allies. One form,
the Bacillus coli commune, or colon bacillus, a
constant inhabitant of the intestinal canal, re-
sembles the typhoid bacillus so closely that as
late as 1890 no less an authority than Koch de-
clared that a sure means of differentiation be-

Vot. XV.— 3j

tween the typhoid and colon bacillus had not
been discovered. Since then, however, work by
a nuinbcr of bacteriologists, PfeifTer, Wasser-
mann, Lofiler, Abel, Hiss, and others, has given
a series of distinguishing signs, so that at the
present time it is possible to make a definite sep-
aration of the typhoid organism from all others.

The typhoid bacillus is a short, comparatively
plump rod, varying in length from ttsi^ to

-jTjVis of an inch and in width from tsWs
to TiTBTnr of an inch. It has a number of
flagella (10 to 12) which enable it to move.
The marked motility of the typhoid bacillus is

of much importance in the study of this form,
since the so-called blood-test, or Widal's test

for typhoid, depends on a change in this charac-
teristic. For the details of its cultural charac-
ters standard works on bacteriology should be
consulted, but it is of importance from the stand-
point of sanitary science and preventive medi-
cine (q.v. ) to realize that the typhoid bacillus is

capable of growing, for a time at least, in many
different foods and drinks, particularly in milk
and in water. Every patient with typhoid fever
is constantly giving ofif millions of these small
bacteria in stools and in urine. From these two
main sources the great danger in typhoid con-
tagion comes, for soiled fingers of chamber-
maids, flies, household implements may all prove
intermediaries in conveying the bacilli to food
and thence into the digestive canal of a well
person. Or the faeces and urine may soak into

a well or other source of drinking water supply,

and thus be the means of causing extensive epi-

demics. Contagion by uncleanliness and lack of
care in disinfecting the stools and urine is re-

sponsible for most cases of typhoid fever.

Destroy the bacillus, by heat or by proper chem-
ical means, and typhoid fever will disappear.

See Bacteria ; Typhoid Fever : Widal's Test.
Consult: Muir and Ritchie, 'Manual of Bacte-
riology' ; Kolle and Wassermann, 'Handbuch
der pathogenen Mikroorganismen' (1902-4).

Ts^phoid Fever, or Enteric Fever, a specific

continued fever of long duration, and com-
municable, due to the Bacillus typhosus. It is

usually attended with diarrhcea, sometimes with
an eruption, and is characterized by inflammation
and ulceration of Peyer's patches (q.v.) in the
small intestine, by enlargement of the spleen
and mesenteric glands, and catarrhal inflamma-
tion of the intestinal mucous membrane. It is

one of the exanthemata (q.v.). This fever was
called typhoid, and at one time abdominal typhus,
from its supposed resemblance to typhus fever
(q.v.). It has also been known as low and as
slow fever, and as autumnal or fall fever. It

is considered to be a preventable disease, yet it

prevails frequently as an endemic and epidemic,
especially in large cities, destroying many lives.

It occurs most often in the fall and early winter,
and mostly between the ages of 18 and 45, when
men especially are less prudent, and run more to
excesses than at other periods of life. Improper
dwellings and bad sanitary environments, excess
in eating and drinking, want of sleep, and too
much mental work— lay these the vitality is un-
dermined, predisposes persons even in the prime
of life, to the onset of typhoid, especially if it

be prevailing in their community. It is believed
that the blood of such persons has undergone
some chemical change which has diminished its
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bactericidal quality and so lowered its inherent

power of resistance to disease. It is not very

uncommon to find vigorous young men at work
with temperatures of 102° to 104° F., who give

no sign of surrender until they are obliged to

succumb from severe pain or other pronounced
symptom.

Typhoid fever is frequently, if not always,

a septicemic disease, and its range of infectivity

is greater than is usually supposed. The bacillus

has been found in the blood, urine, faces, and
sputum. Milk, vegetables, flies, oysters, etc.,

are bearers of the germs. Some believe that the

bacilli are conveyed by air to the respiratory

mucous membrane, and that their initial coloni-

zation takes place there, rather than in the

gastro-intestinal tract. But drinking water
polluted by the bacilli through infected sewage,

etc., is the most frequent cause of typhoid infec-

tion. Germs from a single case of typhoid may
find their way into springs and other sources of

water supply and cause widespread dissemination

of the disease. The epidemics in Lausanne,

Switzerland (1872), Chicago and Philadelphia

(1890-1900), and Ithaca, N. Y. (1903), are ex-

amples of typhoid outbreaks caused by polluted

water. "In Vienna, when for a period the water

supply from guarded springs was turned into

the city, typhoid, which had persisted in epidemic

form for years, almost entirely disappeared ; and
when, as the drier season advanced, this purer

supply was insufficient and the water of the

Danube was again turned on, the scourge broke

out with renewed violence, but i:i those parts of

the city supplied by river-water. This experience

was repeated in Paris, and it is practically true

of every city supplied with drinking water from
exposed streams and lakes." Freezing does not

sterilize water, so that contaminated ice used
in drinking fluids, or coming in direct contact

with food, is a source of infection. The boiling

of water is a safeguard, while filtration is not

trustworthy in the elimination of infective organ-

isms. Infection may occur from milk through
the polluted hands of milkers,_ or from the wash-
ing of receptacles for milk in cold water pol-

luted by typhoid discharges. Such vessels

should be thoroughly scalded. The ingestion of

uncooked articles of food, and especially of

salad vegetables— lettuce, celery, etc.— raised in

ground fertilized by infected sewage, is a source

of infection, as is the ingestion of oysters and
clams grown in water similarly contaminated.

Dust carrying typhoid germs, if inhaled, may
convey the disease into the system. That flies

which have found access to the excrement of

typhoid fever patients may carry the infecting

organism to food, and so produce typhoid, was
proved in the Spanish-American and the Boer
wars. The danger of typhoid in armies is

always imminent; soldiers will drink polluted

water, not caring to wait till it is boiled; the

ground becomes saturated with discharges ; flies

and dust abound ; and many of the men will not

keep clean. "Typhoid fever in our camps," says

Sternberg, "has been to a large extent due to

the neglect of well-known sanitary measures."

This has been the experience in nearly all wars.

Experiments have shown that infected cloth-

ing, surface soil, faces, and urine retain active

bacilli for many days, and there is reason to

believe that typhoid is sometimes spread through

infected hands, clinical thermometers, water-

closets, clothing, etc. The New York Depart-

ment of Health, which insists upon the impor-
tance of disinfecting the urine as well as the

faeces of typhoid patients, states that "it is prob-

able that in 50 per cent of the cases the typhoid
bacilli are present in the urine at some stage of

the disease," and recommends keeping the

urinal or bed-pan partly filled with a I to 20

solution of carbolic acid.

Two important means in the diagnosis of

typhoid have come into use within the last few
years ; namely, Erlich's test, or the diazo-reac-

tion, and the Widal test. The first, which has

the advantage of being more readily applied, is

as follows : "Equal parts of the suspected urine

and a solution (saturated solution of sulphanilic

acid in 5 per cent hydrochloric acid 40 parts;

0.5 per cent solution of sodium nitrite i part)

are mixed and well shaken. On the addition of

a few drops of ammonia a brilliant rose-pink

color should appear, if the case be one of typhoid

fever. The 12-hour sediment is also character-

istic, consisting of a dirty gray lower layer and
a narrower dark olive-green upper layer."

Prophylaxis.—"An epidemic is like a con-
flagration,— it is more easily suppressed at the

beginning." "An ounce of prevention is worth a

pound of cure." These are two sayings quite

applicable to typhoid fever. The Ithaca epi-

demic inight have been prevented by keeping the

water supply pure ; but once started, "all the

science of the 20th century could not save all

the lives." Purity of water and cleanliness of

foods, proper cooking, the thorough removal
and destruction of refuse, the use of septic tanks

for sewage, and other hygienic measures are

the means for preventing the origin and spread

of typhoid; but these measures must be persist-

ent, not spasmodic. The term summer typhoid

is frequently applied to typhoid fever appearing

in cities in the fall, but originating in country

summer resorts— classed, it may be, as healthful.

Within the last few years, a so-called cura-

tive serum proposed by Wacfayden has been

used hypodermically, as a cure and preventive

with some good results. This inoculation has

also in some instances apparently warded off re-

lapses, which are among the features of typhoid

fever.

In 1901 Parkes and Rideal reported that

after detailed experiments made to determine

what substances could be added to drinking-

water containing typhoid or other infecting

micro-organisms to make it innocuous, they had

decided upon acid sodium phosphate or sodium

bisulphate, in compressed tablets of five grains

each, to be used three to a pint of water 15

minutes before drinking, and when not in use

to be kept in a closed receptable, as a metallic

box. They believe that the substance will be

efficacious unless the water is very badly pol-

luted. The statement has been made repeatedly

in newspapers that lemon-juice destroys the

typhoid bacillus, and therefore should be added

to suspected drinking-water. W. H. Park, the

bacteriologist, shows on the contrary that while

the acid kills the micro-organisms it requires

too much acid and too much time for the chem-

ical action to take place to render lemon-juice

a practical agent for their destruction.

Symptoms and Course of the Disease.— The
duration is usually from three to four weeks
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in adults in cases of recovery, though the pa-

tient may be sick many days beyond the 28th,

owing to diarrhoL-a, loss of muscular tone, flabby

heart, etc. Death may occur in the first and
even the fourth week, or later, but usually takes

place in the second or third week. It may
result from a peritonitis set up by perforation of

an ulcerated spot, from intestinal hemorrhage,
even after all the leading symptoiiis are gone,
from diarrhoea, pneumonia, nephritis, embolism,
thrombosis, etc. The period of incubation, which
is not definitely known, is variously stated to be
from 7 to 21 days. It is difficult to determine
the exact time of exposure to the poison, and
the onset of the attack is usually insidious.

First Week.— The disease begins with more
or less fever, lassitude, and aching "in the

bones," and sometimes a chill, more often a
chilly feeling, especially when the hands are
put into cold water, or the person is exposed to
cold air. Headache, pains in the back and limbs,

alternations of chilliness and heat, and some-
sometimes vomiting, nosebleed, diarrhnea, and
tenderness of the abdomen supervene. The pulse
rarely exceeds 85 or 90 ; the tongue is moist, but
covered with a thin coating; the fever gradually
increases, remission occurring in the morning.
Toward the end of the first week the tongue
becomes dry, delirium is likely to occur, weak-
ness is marked, consciousness is numbed, and
diarrhoea may increase. Toward the end of this

week a rash sometimes appears, consisting of
small pink spots, most abundant on the abdo-
men and chest, then on the back, and rarely on
the face and extremities. The spots continue
to come out as long as the fever continues, do
not coalesce, disappear under pressure, and do
not become hemorrhagic.

Second JVcck.— The tongue is very dry; if

there has been diarrha;a it increases, or may
appear for the first time, and is attended by
gurgling, the discharges having a peculiar "pea-
soup" appearance. There is more or less tender-
ness over the ileo-cxcal region, due to the in-

flammation of Peyer's patches, and some tumidity
of the abdomen. Delirium increases; tempera-
ture rises at night to 102°. 104°, 105° R, or
more with sharp declines in the morning
(steeple-like rises, as shown on temperature
chart) ; the pulse is frequent— 100 to 120.

Third IVeek.— Gradually the patient passes
into the third week, and symptoms slowly abate;
or he grows worse; then the tongue cracks and
bleeds ; sordes appear on the lips, teeth, and
tongue; he has low muttering delirium; tym-
panitis is considerable; fever continues. He
may recover even now, but there is the possible
danger of hemorrhage, perforation, or a serious
depression of the vital forces, at any stage of
the disease, but chiefly in the second and third
weeks. As recovery sets in the greatest care is

necessary that the patient shall not overeat nor
exert himself unduly, lest a relapse should occur,
or a serious complication be induced.

Treatment.— 'The. treatment consists of rest
in lied from the outset, diet, hydrotherapy, and
medicines. The food through most of the sick-
ness should be largely hquid— milk, peptonoids,
etc., and predigested material, but always;
adapted to the patient's powers of digestion. If
curds or undigested food be seen in the stools,
all food should be suspended for a considerable
time, or given of another kind and in small

quantity every three or four hours. Later, bread
and milk, milk pudding, with rice or tapioca,
eggs lightly boiled, poached, or shirred, and
cocoa may be given. The patient may drink
freely of water at any time, and may have fruit-
juices. When the temperature has been normal
for several days he may have fish, chicken,
broths, soups, and may carefully and gradually
resume ordinary food. Sponging with tepid or
cold water, vinegar and water, or alcohol and
water, and the use of wet packs— as frequently
as they can be used with apparently good results

are often more serviceable than drugs. Yet
medicinal measures are often necessary. Coal-
tar derivatives should never be used except to
lower the temperature, and then very carefully.
Eliminatives, as calomel, and intestinal anti-
septics, as salol, are useful. Acetozone, or ben-
zoyl-acetyl-peroxide, is now used internally as a
germicide with benefit in many cases. Stimulants
should only be used when there are signs of heart-
failure, and then in moderate quantity— brandy,
whiskey, champagne, ether, and camphor.
Opium, carefully used in excessive diarrhoea or
in peritonitis ; ice internally, and applied to the
abdomen in intestinal hemorrhage; ergotine
hypodermically ; bromide of sodium, etc., pro-
ducing necessary quiet or sleep, are all of value;
but the disease cannot be shortened in its course
to any extent, though its severity may be modi-
fied. Skilful_ nursing therefore is necessary.
The prevention of bed-sores and the keeping
the mouth clean add much to the patient's com-
fort and help him to recover.

Typhoid fever in children is more common
than was at one time believed. It is the "remit-
tent* fever of childhood, the "infantile hectic*
fever, etc., and seldom occurs under one year of
age. It does not conform closely to the type of
typhoid in adults, and differs as to distinct stages
and well-defined temperature changes. It runs
its course in from 10 to 20 days, and is char-
acterized by gastro-intestinal catarrh, fever,
prostration, wasting, nervous symptoms, and
scanty isolated eruption.

Jerome W.\lker, M.D.,

Author of 'Walker's Physiology.'*

Typhon, ti'fon, in Greek mythology, a
giant, the son of Tartarus and Ge. He had 100
heads shaped like those of a serpent, and with
devouring flames darting from the many mouths
and eyes. Typhon, as soon as born, made war
on heaven to avenge the death of his brother
giants, compelling the g:ods to fly for safety;
Jupiter, however, regaining courage, threw off
the resemblance of a ram which he had assumed,
and, hurling his thunderbolts at the audacious
invader, flung him to earth wounded and writh-
ing, when, to prevent his recovery, he cast
Mount Etna at his head, and buried the rest of
his body beneath the earth. Through this vast
mountain, however, the imprisoned giant still

belches forth his fire and smoke, and howls his
discordant thunder. Consult Longfellow's poem
•Enceladus.'

Typhoon. See Cyclone.

Tsrphus Fever, a highly contagious erup-
tive fever, one of the exanthemata (q.v.), for-
merly known as putrid, ship, jail, or camp fever,
and by other names. The disease is very rare in
this country, and when it appears it is usually
in the line of immigrant travel. But owing to
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the very strict quarantine regulations of the

American and Canadian governments it is sel-

dom imported, or if introduced is stamped out

by thorough isolation and disinfection. A con-

stant vigilance is exerted to prevent the im-

portation of old rags, which are seldom free

from infection. The disease is also rare in the

great centres of population in Europe and else-

where, but it is epidemic in certain towns in

Ireland, Russia, Egj'pt, India, and Mexico. It is

a filth-disease, therefore a disgraceful disease, and

its occurrence is favored by overcrowding, bad
ventilation, poor food, etc., and is especially

more likely in winter. Though _
resembling

typhoid fever in some respects, it is easily

recognized, quarantined, disinfected, and con-

trolled. It is not positively known at the

present time whether there is an infecting organ-

ism. The contagion is conveyed by inhalation

of the breath, of exhalations from the skin, of

infected dust from a room, or of the infection

from fomites. There are no characteristic

lesions, except that the blood contains but little

fibrin, and is darker than normal, and the spleen

and liver are engorged and softened. Some-
times the stomach and lungs are also softened.

The real cause of death is not usually ascer-

tained. The mortality of typhus fever is not

much more than that of typhoid fever when
there is good ventilation and strict attention to

other hygienic measures, but in over-crowded

and badly ventilated prisons, etc., it is very

great. The average duration of typhus (14 to 21

days) is less than that of typhoid fever. The
incubation period varies from one to two weeks.

The fever begins much in the same way as

typhoid, with lassitude, aching in the limbs,

headache, chills or chilliness, rapidly rising

temperature, and dark flushing of the skin. The
eyes are moderately congested; there is_ little

disposition to diarrhoea; the abdomen is not

swollen or tender; and the patient is not likely

to vomit or to have nosebleed. The tongue

soon becomes dry and dark, and sordes form;

the pulse is frequent; as the fever reaches its

height the breath and perspiration have a pecu-

liar musty order, and the patient passes from

a state of delirium into a nearly comatose con-

dition. Toward the end of the first week
(usually the fourth or fifth day) an eruption

appears on the sides of the abdomen, in the

axillse, and about the wrists. For the next two
days it continues to appear over the rest of the

skin, except that of the face, and is most abun-

dant on the trunk. After the third
_
day it

ceases to come out. At first the spots disappear

under pressure, but after a day or two they fade

out like black-and-blue spots, and in another

day or two a small petechial hemorrhage ap-

pears in many of them. At its height the rash

has a dull red color which Sir William Jenner
compared to the juice of a ripe mulberry. When
the spots coalesce and spread over a large space

much danger is indicated. Treatment consists

in combating the evils which give rise to the

disease. The patient should be kept in a well-

ventilated room with windows open even in

winter; but he must also have plenty of bed-

clothes and there must be a fire in the room.

Keep the room and patient thoroughly clean,

and see that he has an ahimdance of good and
easily digested food. Stimulants and other

medicines will be seldom needed, yet a physician

must not be dispensed with, since complications

such as erysipelas and abscesses may occur.

Typograph'ical Union of North America,
a society of typesetters banded together for

mutual protection, for the regulation of wages,

fixing the number of apprentices allowed to each

establishment, the length of time each appren-

tice must serve in order to become a master

workman, and for extending general aid to the

members of such association. The international

or supreme body is composed of delegates from
subordinate unions in the United States and

Canada. The management of the internal af-

fairs of each union is left almost entirely to the

subordinate divisions. Thus each local union

may regulate the number_ of apprentices, the

scale of wages for composition, time work, etc.

Whenever a member of one local union comes

within the jurisdiction of another local body, he

at once is subject to the by-laws of the latter.

Traveling cards are granted to members, but

these cards must be deposited with the local

union within the jurisdiction of which its holder

proposes to remain for a given length of time,

and dues must be paid into the local union with

which the card is deposited. There are hun-

dreds of local unions in the United States, that

of New York being the largest, having a

membership of several thousand— followed by

Chicago, Philadelphia, Boston, Saint Louis, and

other large cities, of the country. The Inter-

national Union meets once every year, at dif-

ferent places in the United States or Canada.

Typog'raphy. See Printing.

Typothe'tas, a name given to a trade guild

consisting of persons connected with the print-

ing trades, both workmen and employers. In

the year 1465 the Emperor Frederick III. of

Germany "permitted printers to wear gold and

silver, and both the typographi and typothetx

were honored by him with the privilege of bear-

ing coat-of-arms, and wearing armor. The
shield of the typothetK bore an eagle with ex-

tended claws, and the open helmet was sur-

mounted by a crown." The first use of the

name in the United States was in 1863, when P.

C. Baker of New York proposed the name
for a society of employing printers in that city.

The name was adopted, but the society did not

survive long. In 1883 the New York society

was resuscitated, and the name readopted. From
that city similar organizations spread all over

the country. The Typothetre has local and in-

ternational organizations, and is benevolent and

fraternal in some of its aspects.

Tyr, tir, in Norse mythology, the son of

Odin, and the god of war and of renown. Ac-
cording to the Edda, he had but one hand.

When the Asa-gods persuaded the wolf Fenrir

to allow himself to be bound with the Gleipnir,

Tyr put his right hand in the wolf's mouth, as

a pledge that he would be loosened ; and when
the gods refused to release him, the wolf bit olT

Tyr's hand to the wrist, which was called in

consequence, Ulflithr, or the Wolf's Joint. In

the twilight battle of the gods, he meets his

death at the same time >vith his enemy, the

monster dog Garmr.

Tyrant, a word derived from the Greek
turanitos, which signified an absolute ruler. The
word did not have originally the bad significa-

tion which we now attach to it; but as it is a
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rule which admits of very few exceptions, that

the possessor of uncontrolled power, whether
individual, corporation, or multitude, will abuse

it, tyrant came at length to signify an abuser of

power, particularly of the chief power in the

state.

Tyrconnel, ter-kon'el, Richard Talbot,
Earl of, viceroy of Ireland : b. about 1625 ; d.

Limerick 14 Aug. 1691. He was the youngest
son of Sir William Talbot, a prominent figure in

politics under James I. At Drogheda he was
with the forces that withstood Cromwell. On
the accession of James II. Talbot was at

once made Earl of Tyrconnel and placed in

command of the troops in Ireland, where he
strove to secure the king^'s independence of Par-
liament by favoring Roman Catholics in the
army and in official preferments, at the expense
of Protestants, many of whom he summarily
dismissed. In 1687 he was made lord deputy
of Ireland, an appointment that added dismay
to the consternation which he had already spread
among the English Protestants there, many of
whom quitted the country, a great part of which
was given over to lawlessness, commercial decay,
and general wretchedness. In 1689, when James
reached Ireland after his flight from England,
he created the earl Duke of Tyrconnel. After
the battle of the Boyne (1690), in which he
fought, the duke retired to France, but in 1691

returned to Ireland and further endeavored to

serve the cause of James, which, however, was
soon hopelessly lost.

Tyre, tir, Palestine, one of the most cele-

brated cities of antiquity, and, with its elder
sister, Sidon, the richest and most important
commercial city of Phcenicia, on the Mediterra-
nean, so miles south of Beirut. Ancient Tyre
was built partly on an island and partly on the
mainland, the island being nearly three fourths of
a mile from the mainland. Alexander the Great,
when he besieged Tyre (332 b.c.) constructed a
causeway from the mainland to the island, and
the modern Tyre or Svir, which occupies part of
the former island, is still reached by a broad em-
bankment. It is a place of 6,000 inhabitants, in-

cluding many Roman Catholics, besides Greeks
and Protestants, with schools for the different

bodies, a monastery and convent, etc. The part

of the city situated on the mainland w'as called

Old Tyre, and is assumed to have been the origi-

nal city. The city appears to have existed only
on the mainland when besieged by Nebuchadnez-
zar, but the insular fortifications formed its chief

strength when besieged by Alexander the Great.

As early as 1200 B.C. Tyre was a powerful city,

enriched by commerce and refined by the arts.

The ancient Gades (Cadiz) and Carthage were
Tyrian colonies. Tlie most celebrated siege of
Tyre was that by Alexander the Great already
referred to. It was again taken by Antigonus,
after a siege of 15 months, in 313 B.C. Three
ecclesiastical councils were held at Tyre— the
first in 335, when Athanasius was stripped of his
bishopric and banished from Alexandria; the
second in 448; the third in 519. Relics of the
splendor of the ancient city are everywhere to be
seen in numerous and beautiful columns, ruins of
an aqueduct, and other buildings.

Tyr'jan Purple. See Purple.

Tyrnau, ttr'now, or Tirnau, a town of
Hungary, about 30 miles northeast of Presburg,

on the Waaj Valley railroad. Its interest was
lost when the university was removed to Pesth
(1635-1754). It was formerly the residence of
the Hungarian primates. Pop. 10,000.

Tyro?, tir'ol (Ger. te-rol'), or Tirol,
Austria, a crownland and principality, situated
in the western part of the empire, and bounded
on the north by Bavaria, on the east by the
crownlands of Salzburg and Carinthia, on the
south by Italy, and on the west by Italy, Switz-
erland, and Vorarlberg. With the latter crown-
land it forms an administrative district. Its area,

exclusive of Vorarlberg, is 10,300 square miles.

Almost the whole area is included in the Eastern
Alps, which are here almost as high and quite

as complex, wild, and romantic as the Swiss
Alps, including large glaciers, gorges, and moun-
tain torrents. The highest point is the Ortler
Spitze on the western boundary; altitude, 12,802
feet. The chief rivers are the Inn in the north,
flowing into the Danube, and the Adige in the
south, flowing to the Adriatic. But little of the
soil is suitable for agriculture though consider-
able quantities of grapes and fruits are grown.
Cattle, sheep, and goats are raised in large num-
bers. Iron, zinc, copper, and lignite are mined
to some extent. The principal industries are cot-

ton spinning and weaving. The chief exports
are cattle, cheese, lard, wine, and fruit. Of the
inhabitants 55 per cent are German and 44 per
cent Italians; nearly all are Roman Catholics.
The capital is Innsbruck. Tyrol was anciently
a part of Rhsetia. It came under the dukes of
Austria in 1363. In 1805 it was ceded to Ba-
varia, but restored to Austria in 1814. Pop.
(igoo), exclusive of Vorarlberg (q.v.), 852,712.

Tyrone, ti-ron', Hugh O'Neil, 2d Earl of,
Irish chieftain: b. about 1550; d. Rome 1616. He
was the grandson of the ist earl, and son of
Baron of Dugannon. His early life was spent in
England. After the murder of his brother in

1562, he returned to Ireland, succeeding to the
barony. He was called "The O'Neil," and was
the leader of the Irish insurrection against Eliza-
beth and English occupation. Both Connaught
and Lcinster soon joined the standard of the
Ulstermen, and were met by an English army
imder the Earl of Essex and engaged in a war
for supremacy. For some years Tyrone baffled
the English army, but was overcome by Lord
Mountjoy in 1603, in spite of the aid of Spain,
and compelled to surrender. He was pardoned
later and reinstated in his earldom. In 1607,
being suspected of further intrigue, he fled to
Brussels, and later to Rome, where he passed the
remainder of his life and died in penury. Con-
sult : Meehan, 'Fate and Fortunes of Tyrone and
Tyrconnel' ; Gainsforde, 'True Exemplary and
Remarkable History of Hugh, Earl of Tvrone'
(1619); Bagwell, 'Ireland Under the Tiidors.'

Tyrone, Pa., borough, Blair County; on a
tributary of the Juniata River, and on branches
of the Pennsylvania railroad; about 15 miles
north by west of Altoona and 90 miles west by
north of Pittsburg. It was settled in 1840 and
incorporated as a borough in 1857. It is in an
agricultural region in which there are deposits
of

_
iron, and nearby considerable timber. The

chief manufacturing establishments are railroad
shops, paper mill, iron works, lime kiln, lumber
mills, shoe factory, and candy works. The num-
ber of employees (1904) was about 1,500. The
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number of manufactories (government census

1900) was 69. The amount of capital invested

was $1,098,861; the number of employees, 560;
wages paid annually to manufactory employees,

$243,711; value of products annually, $1,305,899.

The educational institutions are a high school es-

tablished in 1878, public and parish schools, and
a school library. There are nine churches. The
three banks have a combined capital of $250,000,

and the annual business amounts to $2,000,000.

The government is vested in a burgess and a
council of 14 members who hold office for two
years. Pop. (1890) 4,705; (1900) 5,847.

C. W. Jones,

Editor 'Herald.''

Tyrotox'icon, or Cheese Poison, a pto-

maine or poisonous principle produced in cheese

and in milk by putrefaction, and the usual cause

of the poisonous symptoms sometimes following

the eating of ice-cream and other milk or cream
preparations. The name was first bestowed by
Kuhn of Leipsic in 1824 on the poisonous princi-

ple in putrefied cheese, and by Vaughan of Mich-
igan in 1885 on the alkaloid that he obtained

by evaporating an acidulated aqueous and ether-

ized extract of the poisoned cheese. Tyrotoxicon
poisoning is accompanied by intense pain, nausea,

diarrhcea, throat constriction, and weakening of

the heart's action. Prompt treatment should be
rendered in the form of emetics, or saline purga-
tives, and tonics to stimulate the heart's action.

See Ptom.\ines.

Tyrrell, tir'el, Robert Yelverton, Irish

classical scholar: b. Ballingarry, Tipperary, 21

Jan. 1844. He was graduated at Trinity Col-

lege, Dublin, and appointed regius professor of

Greek at Dublin in 1880. He is the author of:

•Bacchje of Euripides* (1891) ; 'Correspondence
of Cicero' (1879-1900) ; 'Acharnians of Aris-

tophanes in English Verse' (1883) ; an 'Anthol-

ogy of Latin Poetry' (1893) and other notable

works.

Tjrrrhenian (ti-re'ni-an) Sea, that portion

of the Mediterranean Sea which is enclosed be-

tween Sardinia, Sicily, and the Italian penin-

sula.

Tyrtaeus, ter-te'iis, Greek poet who flour-

ished about 680 B.C. His birthplace is unknown.
In the war between the Lacedaemonians and
Messenians, the former applied to the Athenians
for a general : and the latter, it is said, in

derision, sent them TyrtJeus. The bard, how-
ever, so inspired the Spartans by his warlike
songs, that they reduced the Messenians to sub-
jection. He was accordingly treated with great

respect, and received the rights of citizenship.

Some fragments of his songs are extant. His
poems are in Greek elegiac metre and in the

time of the Hanoverian monarchy were trans-

lated into English and disseminated throughout
the army for the purpose of fostering the war-
like ardor of the soldiers.

Tytler, tit'ler, Patrick Fraser, Scottish his-

torical writer: b. Edinburgh 30 Aug. 1791 ; d.

Malvern, England, 24 Dec. 1849. He was edu-
cated at the L^niversity of Edinburgh, and in

1813 was admitted to the bar of Scotland. In

1837 he removed to London, where he devoted
himself exclusively to historical writing and
other literary pursuits. His 'History of Scot-

land,' begun in 1828, was completed in 1843,

and was accepted as a standard work. He was
also the author of a life of Wyclif, and of
biographies of Sir Walter Raleigh and the Ad-
mirable Crichton.

Tytler, Sarah. See Keddie, Henrietta.

Tzana, tsii'na. Lake. See Dembea.

Tzetze, tset'se, a musical instrument of
the guitar kind, formed of a long carved neck
attached to a gourd. It has one string usually

made of the tough fibre of a palm tree. The
tzetze is of Abyssinian origin.

Tzetzes, tset'sez, Johannes, a Byzantine
author of the 12th century. His 'Chiliades,' a

very dull collection of 30,000 "political iambics,"

whose theme is stories drawn from Greek history

and mythology, has been edited by Kiessling

(1826) ; his 'Iliaca,' a resume of Homer's
'Iliad' and kindred poems, by Bekker (1816).
Commentaries on Homer, Hesiod, the 'Plutus'
of Aristophanes, and Lycophron's 'Alexandra'
(ed. by Miiller 1811), make up the remaining
works of Tzetzes.
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Uthe twenty-first letter and fifth vowel
of the English alphabet. Its form
in the Latin alphabet was V.
In the Greek alphabet the character
T represented a vowel sound dififcr-

ent from that represented by the
Lacin V (the vowel v or «) ; probably this Greek
letter stood for a sonnd like that of u in French,
which in German is represented by u; and the
Greeks had no character in their alphabet to
represent the pure and simple vowel sound which
u had in Latin and has in modern European
languages except English and French : this

vowel sound the Greeks represented by the
digraph ov as it is usually represented in Eng-
lish by the diagraph oo; and in French by ou.

When a Greek word containing v was to be
translated into Latin the v was represented by y,
and the same is still done in English : Thouky-
dides (9ovK\iUai\%) and rixi) became Thucy-
dides and Tyche. In the Latin alphabet the
covvel w (oo) and the consonant u (or w. ori')

were both represented by V, and not till late

in the i6th century was the form V restricted

to the consonant element. The sound of « {oo,

not as named in English, yii) is produced by
rounding the lips to the fullest extent consistent

with a clear vowel sound and raising the back
of the tongue higher than for any other rounded
sound. This sound, short, is heard in j%d\,

and long in fool; and it is commonly represented
in English by that digraph oo; in French it is

represented by ou, but in the rest of the Euro-
pean alphabets by u. The fact that the primitive

vowel sound u is expressed in English by oo
is an indication that at one time the o-sound
has a tendency to pass into the sound of u:
thus good, foodc, once were godr, fode. Be-
sides the sound heard in too and full, u repre-

sents in English two other sounds, namely the

vowel sound heard in tub, but, and the diph-
thongal sound heard in use, repute. The sound
of u in but, tub is peculiar to English, and in

unaccented syllables is represented also by other
vowels, as a, e, and o ; examples every, common,
fashion, which might be written evury, commun,
fasluiii. According to Alexander J. Ellis, the
letter « in Chaucer's time was pronounced like

French u in words derived from the French

;

and Sir John Cheke. writing 200 years after

Chaucer, declares that in his day the « in duke,
lute, rebuke was sounded "like the Greek
upsilon," that is, like the French u.

Uaupes, wa-o-pas', Colombia, a river ris-

ing in the eastern cordillera of the Colombian
Andes, and flowing southeastward to the Rio
Negro, which it joins in the northwestern cor-
ner of Brazil. Length about 700 miles.

Ubangi, 00-bang'ge, or Mobangi, mo-
bang'ge, a river of Equatorial .\frica, a fibu-
tary on the right bank of the Kongo, which it

enters in lat. 0° 30' S. It is the lower course
of the Welle or ilakua, which has its sources to

the north of Lake Albert Nyanza. It is naviga-
ble, but there are diilicult rapids at Zongo in

40° 20' N. Throughout a large part of its course
down to its confluence with the Kongo it forms
the boundary between the Kongo Free State
and French Kongo. By means of the Kongo and
the Ubangi it is possible to go from the coast
of the Free State almost to the Nile Valley.

The basin of the river is very fertile, and more
thickly populated than most other parts of Cen-
tral Africa.

Uberti, 00-ber'te, Bonifazio, degli, Italian

poet: b. Pisa about 1309: d. after 1368. He be-

longed to the noble family of L^berti, his grand-
father having been a leader of the Florentine
Ghibellines, and spent much of his time in exile.

His 'Dittamondo,' an unfinished didactic poem
in the style of the 'Divine Comedy' of Dante,
placed him among the celebrated writers of the
Italian Renaissance. His lyrical poems received
much later recognition.

Ubiquarian, u-bi-kwa'ri-an, or Ubiquita-
rian, a believer in the doctrine that tlic Iiody
of Clirist, in virtue of the hypostatic union of
his divine and human natures, is everywhere—
in Latin, ubique. This opinion was held by in-

dividual theologians in the loth and succeeding
centuries, foremost among them the renowned
English schoolman W'illiam of Ockliam in the
14th : Christ's body after his resurrection, he
held, is ubiquitous. In the conference at Mar-
burg of Luther and Melanchthon with Zvvingli
and Q^^colampadius, Luther explained in this

way the true, real, corporeal presence of Christ
in the Eucharist ; and in the authoritative For-
mula of Concord (1577) the doctrine of the
ubiquity of Christ's humanity is expressly
taught. But after Luther's death JNIelanchthon
and other leaders repudiated Luther's doctrine
of consubstantiation, while Brentius and An-
dreae defended it as an article of Lutheran ortho-
doxy.

Ucayale, oo-kT-a'l.i, or Ucayali, Peru, a
river flowing northward through tlic eastern
part of the country, and joining in Ion. 73° 20'

W. the Amazon, of wliich it has sometimes been
regarded as tlie true upper course. Its main
headstream, the Apurimac, rises in the moun-
tains IIS niiles northwest of Lake Titicaca. and
another headstream, the Mataro, comes witliin
100 miles of the Pacific coast opposite Lima
The headstreams water the most populous dis-

tricts of Peru, but the main course lies in tin.
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wild, forest-covered lowlands. It has a length
of about 1,500 miles, more than half of which
is navigable for steamers.

Uccello, oot-chel'lo (Paolo di Dono), Ital-

ian painter: b. Florence 1397; d. there 1479.
He began as a goldsmith and worker in metal,
assisting Lorenzo Ghiberti (q.v.) in the first

pair of gates made by the latter for the Bap-
tistery at Florence. His name of Uccello
("Bird") was given to him from the number of

birds he kept as models for his pictures. Among
the few works of his which have survived is a
heroic sized equestrian figure of Sir John Hawk-
wood in the cathedral at Florence, painted in

terra verde (q.v.). In the Louvre there is a
picture of his which is principally interesting

from the fact that it contains life-sized portraits

of Giotto, Donatello, Brunelleschi, Manetti, and
Uccello himself.

Uchejin, ii'che-an (adapted from Uchee or
Yuchee), a linguistic stock of North American
Indians who, in the l6th century, lived on both
sides of the Savannah River as far as its mouth,
in South Carolina and Georgia. They are sup-
posed to be identical with the "Cotifachiqui" of
De Soto's chroniclers, whose principal settle-

ment was at the site of Silver Bluff on the
Savannah, in Barnwell County, South Caro-
lina. In 1729 a portion of the Yuchees left

their old seats and settled among the Lower
Creeks on Chattahooche River, where they
established three villages in the neighborhood

;

and later on a Yuchee settlement is mentioned
as existing on the Lower Tallapoosa, among
the LTpper Creeks. The tribe finally became
practically a part of the Creek confederacy, and
on the removal of the latter to the Indian Ter-
ritory the Yuchees went with them. There are
now about 600 of the tribe, usually classed as

Creeks, but while the latter are doubtless inter-

married with them, the Yuchees are jealous of
their name and tenacious of their position as a
tribe.

Uckewallists, uk-e-wol'ists, a religious sect
so denominated after the name of its founder,
Uke Walles, native of Friesland, who in 1637
published his opinions regarding human salva-

tion. He taught the doctrine of Universalism,
and held tliat the period between the birth of
Christ and the descent of the Holy Ghost was
one of profound spiritual darkness and ignor-

ance, during which the Jews were deprived of
divine illumination, and that therefore their

rejection of the Messiah and their complicity

in the Crucifixion would not be visited with the
uttermost penalties by Divine Justice. After the

death of the founder of the sect, the Ucke-
wallists became merged in the Mennonite sect.

Uda, oo'da, Felice, Italian poet and essay-
ist, brother of Michele Uda (q.v.): b. Cagliari,

Sardinia, 25 Feb. 1832. His writings include

many critical and historical essays, the most im-
portant of which are: 'Dante and Modern
Poetry' ; 'Leopardi and Pocrio' : 'The Heart
and the Age* ; <Every-Day Saints' ; and 'Mi-
guel Cervantes.' His best known volumes of

verse are: 'Wishes and Hopes' (1852) and
'Memories and Affections' (1862).

Uda, Michele, Italian dramatist: b. Cag-
liari 1830. He was the author of popular come-
dies, the most celebrated of which is 'The Rene-
gades' (1858). His more serious plays, while

not attaining the same popularity, were among
the well-known dramas of the Italian stage in

the latter half of the igth century.

Udaipur, oo-di-poor', India, (i) A north-
western town, capital of a native state of the
same name in Rajputana, 70 miles west of Gwa-
lior. It is finely situated beside a lake 2,000
feet above sea-level, contains a notable royal
palace, and exports cotton, indigo, etc. Pop.
(1901) 4S.976. (2) The state (called also
Mewar), with an area of 12.670 square miles,
came under the protection of Great Britain in

1817, and the raja ranks highest in dignity
among the Rajput chiefs. Pop. (1901) 1,021,664.

U'dal, the name of a system of land ten-
ure common in northern Europe before the
feudal system. It is now preserved in Orkney
and Shetland. The tenure was completed by
undisturbed possession and provable by wit-
nesses before a court. Though dependent on
the crown the incumbent pays only a slight tax
known as skat. The tenure has been held by
the English court of sessions to be equivalent
to allodia ; and the lands under it have been
generally converted into fens.

Udall, ii'dal, or Uvedale, Nicholas, English
scholar and dramatist : b. Hampshire 1505 ; d.

London 23 Dec. 1556. He was educated at

Winchester and Corpus Christi College, Ox-
ford, from which he was graduated in 1524. He
is said to have imbibed Lutheran opinions and
to have been on this account prevented from
getting his M.A. degree till 1534. He now be-

came headmaster at Eton, a post which he held
till 1541, when he was dismissed. He con-
tinued, however, to hold till 1544 the vicarage
of Braintree to which he had been appointed
in 1537, and he gained the favor of Catharine
Parr, queen of Henry VIII. Under her patron-
age he translated part of Erasmus' 'Paraphrase
of the New Testament.' He was also in high
favor at the court of Edward VI., and held more
than one benefice. On the accession of Mary
he continued to maintain himself in favor, and
from 1554 till shortly before his death was head-
master of Westminster. Udall is now only re-

membered by his comedy 'Ralph Roister Dois-
ter,' a somewhat rude work in rhymed verses
licensed in 1566 but probably written as early as

1540 and acted by the boys of Saint Mary's Col-
lege, Eton. Several editions of this earliest of
English comedies have since appeared, among
them one in Arber's 'Reprints' (1869) and one
in Dodsley's 'Old Plays' (1874).

Udine, Giovanni da, j6-van'ne da oo-de'ne,
Italian painter: b. L'dine, Northeast Italy, 1487;
d, 1564. He was originally a pupil of Giorgione
at Venice and there did much decorative work.
Afterward he was associated with Raffael in

frescoing the loggias of the Vatican and the
Villa Farnesina. His work here completed, he
returned to L'dine in 1527 and painted many
pictures for that city and neighboring places,

executing the frescoes in Collorcdo castle. He
also furnished the designs for the stained glass

windows in the Biblioteca Laurenziana at Flor-
ence.

Udine, North Italy, capital of the Udine
province, 60 miles northeast of Venice, forms a

kind of double town— an outer and an inner—
both surrounded by walls. It contains a castle
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(now barracks') on an eminence, a cathedral,

archbishop's palace, musenm, technical institute,

etc. The silk industry is important, and there

is a considerable trade, especially in flax and
hemp. Pop. (1901) 37.93.3-

Ueberweg, ii'ber-veg, Friedrich, German
philosophical writer: b. LeichltuKen, Rhenish
Prussia, 22 Jan. i8j6; d. Konigsbcrg, Prussia,

9 June 1871. He was educated at Gotlingen
and at Berlin, and in 1862 became extraordinary
professor at Konigsberg. He was appointed to

the chair of philosophy there in 1867 and re-

mained in that position until his death. He
published: 'System der Logik imd Geschichte
der logischen Lehren' (1857) ; _<Ueber die Echt-
heit und Zeitfolge der Platonischen Schriften*

(1861) ; 'Grundriss der Geschichte der Philoso-

phie' (1863): etc. Consult Lange, *Friedrich

Ueberweg' (1S71); Brasch, 'Die Welt und Le-
bensanschaiumg Friedrich Ueberweg's nebst

einer biographisch - historischen Einleitung*

(1889).

Ufa, oo'fii, Russia, (l) Capital of the gov-
ernment of the same name, on the Bielaya, at

the confluence of the Ufa, 735 miles east by
north of Moscow. It is defended by a citadel

;

is the see of a bishop, and has a number of
handsome and regular streets, and considerable

manufactures and trade. Pop. (1897) 49.961.

(2) The government was separated in 1865 from
Orenburg; area, 47,185 square miles. On the

east, where it is bordered by the Southern Urals,

the country is mountainous, wooded, provided
with excellent pastures, and rich in minerals.

It is well watered by the Bielaya, with its

tributaries, and has abundance of good arable
land. To the west of the capital the country
becomes flat, and to the south steppes prevail.

Pop. (1897) 2,220,497.

Uganda, 00-gan'da, British East Africa, a
British protectorate lying north of Lake Victo-
ria Nyanza, and bounded on the north by the
5th parallel of north latitude, on the east by
Lake Rudolph and the British East Africa Pro-
tectorate, on the south by German East Africa
and Victoria Nyanza, and on the west by the
Kongo Free State. It consists of the native
kingdom of Uganda and several other districts

with a total area of about 80,000 square miles
The surface is diversified and well watered by
headstreams of the Nile and of a number of
lakes, including Rudolf, Victoria, Albert, and
Albert Edward Nyanza, all of which lie partly
within the protectorate. The flora and fauna
are extremely rich and the soil very productive.
Iron is abundant, and copper and gold are also
found. The chief exports are ivory, timber,
rublier, and cattle. The inhabitants are chiefly
Bantu tribes. The Baganda tribes, the fore-
most among tliem, are civilized and Christians,
with a well ordered native government under
the supervision of a resident British commis-
sioner The capital is Mengo. LIganda came
under British influence in 1890, and parts of the
territory were for a time administered by the
British East Africa Company. In 1894 the king-
dom of Uganda was declared a British pro-
tectorate, and the area was gradually extended
to the present limits. Pop. 4,000,000.

Ugolino, oo-go-le'no (della Gherardesca,
della ga-rar-dcs'ka). Count of Donor.\tico,
Italian leader: b. Pisa about 1220: d. there
llarch 1289. He was one of the leading Ghibel-

lines of Pisa (see Guelfs and Ghibei.lines),
but, with the purpose of obtaining supreme
power in the Pisan republic, entered into a con-
spiracy with Giovanni Visconti, head of the

Guelfs. Banished by his own party, he was
later allowed to return. When subsequently
Pisa was threatened by the Genoese under
Oberto Doria, L^golino was appointed to com-
mand the defense. In the battle of Meloria, 6
Aug. 1284. he fled, thus deciding the contest

overwhelmingly in favor of the Genoese.
Treachery on this occasion has been generally

imputed to him, but it has also been asserted

that there is no adequate evidence for this view.

However that may have been, the Pisans now
granted Ugolino his opportunity, and by nam-
ing him capitano and podesta, at first for one
year and later for 10 years, made him practically

dictator of the state, Lucca and Florence joined
Genoa for the spoliation of Pisa, but Ugolino,
not without extensive cessions of territory, drew
them from the alliance. More fully to obtain
the confidence of the Guelfs, he made Nino Vis-

conti associate-podesta. The latter, however,
plotted w-ith the Archbishop Ruggiero Ubal-
dini for Ugolino's overthrow. In July 1288 he
was besieged in the Palazzo del Popolo, and
compelled to surrender. His death by starva-

tion in prison was related by Dante, who, in a
passage to which Ugolino owes most of his

fame, places him above the Archbishop Rug-
giero on the inward margin of the second divi-

sion of the lowest (ninth) circle of the In-
ferno. The narrative was paraphrased by
Chaucer ('Monk's Tale'), and translated by
Medwin with the assistance of Shelley (see ap-
pendix to Dowden's edition of Shelley). Con-
sult Del Noce, 'Ugolino della Gherardesca'
(1890).

U'grian, a term used in ethnology and
comparative philology with somewhat different

denotations. In ethnology it usually denotes a
group of peoples of Mongolian stock extending
from the rivers Ob and Ural in the east to the
Baltic and the Danube in the west and south,
and is thus an alternative name for Ugro-
Finnish or Finno-Hungarian. In the science of
language Ugrian, Ugro-Finnish, or Finno-Hun-
garian describes one of the great main branches
of the Ural-.'\Itaic (otherwise Turanian) group
of languages. The L'grian languages have no
grammatical gender, and cases of nouns denot-
ing locality are richly developed. Possessive
suffixes take the place of our possessive pro-
nouns. The verb has in general but two tenses,
one for completed and the other for uncompleted
action. Some of the Ugrian languages, such as
Hungarian, have an objective conjugatioii of
the verb, in which the personal object is ex-
pressed by a suffix. Most of these languages
have a special negative conjugation, in which
the negation is conjugated while the verb re-

mains unaltered. See Finns and Hungary.

Uhde, Fritz von, German painter: b.

Wolkenburg, kingdom of Saxony, 22 May 1848.

For a while a student in the Dresden .Academy,
he left the institution to enter the Saxon army,
in which he fought during the Franco-Prussian
war and became captain of cavalry. He re-

sumed art at Munich (1S77), but soon went to

Paris, where he was a pupil of Munkacsy. After
a period of genre-work in the old Dutch style,

he turned to sacred subjects, abandoning mod-
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em artistic traditions in that field, and present-

ing his themes in a contemporary guise, some-
what after the fashion of the medi<-eval painters.

This, together with a certain dulness of com-
position, long prevented the recognition in many-

ways due him. His pictures, however, found
their way into many German galleries ; he ob-

tained several distinctions, including a Munich
professorship ; and his ideas influenced consider-

ably the trend of German art. Among his works
are: 'Come Lord Jesus, Be our Guest' (1885;
National Gallery, Berlin) ; 'The Last Supper'

(1886); <The Sermon on the Mount* (1887);
<The Organ-Grinder's Arrival' (1883) ; 'Drum-
Practice' (1883); and a 'Last Supper' (1897)
for the Stuttgart Museum. Consult the mono-
graph by Von Ostini (1902).

Uhl, ool, Edwin Fuller, American diplo-

mat : b. Rush, N. Y., 14 Aug. 1841 ; d. Grand
Rapids, Mich., 17 May 1901. He removed with
his parents to Michigan in 1844, was graduated
from the University of Michigan in 1862, and
was admitted to the bar in 1864. He was prose-

cuting attorney for Washtenaw County in

1871-2, and in 1876 removed to Grand Rapids,

where he engaged in law practice until his elec-

tion as mayor of that city in 1890. He was re-

elected in 1891, and in 1893 he was appointed

assistant secretary of state. While de facto sec-

retary of state during the illness of Secretary

Gresham he was entrusted with the arbitration

of boundary between Brazil and the Argentine

Republic. He was ambassador to Germany in

1896-7 and then resumed his law practice.

Uhland, oo'liint, Johann Ludwig, German
lyric poet: b. Tubingen 26 April 17S7; d. there

13 Nov. 1862. He studied jurisprudence at

Tiibingen and was for a time an advocate^ at

Stuttgart, subsequently giving his attention

to linguistic pursuits. His earliest poetry dates

from 1800 and the first collection of his poems
appeared in 1815. In this year also he began to

attract attention as a patriotic song-writer in

connection with the political changes of the day,

particularly those affecting his native state of

Wiirtemberg, ' Vaterliindische Gedichte' appear-

ing in 1816. In 1818 his tragedy, 'Ernst, Her-
zog von Schwaben,' appeared, and in 1819 an-

other drama, 'Ludwig der Baier.' His fame,

however, rests on his songs and ballads, several

of which are among the most renovvned in Ger-

rnan literature, and are well known in this coun-

try through translations by Longfellow. In

1819 he was elected by his native town of Tiibin-

gen, and later by Stuttgart, to the assembly of

the states of Wiirtemberg, and in 1830 was ap-

pointed extraordinary piofessor of German lan-

guages and literature at Tiibingen, but resigned

this appointment in 1833 to take his place as a

representative in the assembly. In 1848 the elec-

toral circle of Tubingen elected him their rep-

resentative in the German National Assembly.

Among his antiquarian works are 'Ueber das

altfranziisische Epos' (1812) ; 'Ueber Walther
von der Vogelwcide' (1822) ; 'Ueber den My-
thus der Nordischen Sagenlehre vom Thor>
(1836). An edition of his poems, together with

his life, was published at Stuttgart in 1863.

Consult: Jahn, 'Ludwig Uhland' (1863) ; Not-
ter, 'Ludwig Uhland' (1863) : 'Ludwig Uh-
lands Leben, von seiner Wittwe' (1874);
Fischer, 'Ludwig Uhland' (1887); Diederich,

'Uhland als Dichter und Patriot' (1886) ; Pau-
lus, 'Ludwig Uhland und seine Heimat' (1887).

Uhlans, oo'Ians or ii'Ians, a variety of

light cavalry introduced into central Europe by
the Tartars. They were armed with sabre,

lance, and later with pistols. Just under the
point of their lances hung a gaily colored cloth,

meant to frighten the enemy's horses ; the lance

itself was carried in the left hand and attached
by a strap under the left shoulder. The Uhlans
were adopted from the Tartars by the Poles,

Austrians, Russians, and Prussians. The last

named nation used them with great effect in the

Franco-Prussian war, in which they won bril-

liant victories by their bravery and marvelous
activity.

Uhrich, ii-rek (Ger. oc'rin), Jean Jacques
Alexis, French soldier: b. Pfalzburg, Lor-
raine, IS Feb. 1802 ; d. Passy, France, 9 Oct.
1886. He was educated at the military academy
of Saint Cyr, France, and in 1823 served in the
campaign in Spain. He subsequently served in

Africa, was appointed brigadier-general in 1862,

and in the Crimean war became general of divi-

sion. In 1862 he became grand oflicer of the

Legion of Honor, and at the outbreak of the

Franco-Prussian war was assigned to the com-
mand of Strasburg. Notwithstanding the im-
portance of the post it was inadequately garri-

soned and fortified, but when the Germans
demanded its surrender in August 1870 Llhrich
refused. In the bombardment which followed
the Germans hurled 200,000 balls and shells into

the city, yet its commander stoutly resisted the

siege until 27 Sept. 1870, when, convinced of the

impossibility of holding the city, he surrendered.
His defense won high praise from the German
officers and in recognition of his services he was
awarded the Grand Cross of the Legion of
Honor. He wrote: ''Documents relatifs au
Siege de Strasbourg' (1872).

Uhrichsville, u'riks-vil, Ohio, city in Tus-
carawas County; on the Stillwater Creek, and
on the Pittsburg, C. C. & St. L. and the Cleve-
land, L. & W. R.R.'s ; about 100 miles south of

Cleveland and the same distance northeast of
Columbus. It was founded in 1833 and was
called at first Waterford; the name was changed
to Uhrichsville in 1839. It is in an agricultural

and stock-raising region, and in the vicinity are

deposits of clay. The chief industrial establish-

ments are connected with clay products as brick,

drain-tile, and sewer-pipe. There are extensive

shipments of clay products, wool, and farm and
dairy products. The city has six churches, a
high school, public graded schools, and a school

library. There are two banks. Dennison, an
adjoining village, is practically one with Uh-
richsville in commercial and industrial matters.

Pop. (1890) 3,842; (1900) 4,582.

Uintahite, u-Tn'ta-hit. a very pure and
highly lustrous variety of asphaltum from the

Uintah ^lountains, Utah. See Gilsonxte.

Uintatherium, u-Tn-ta-the'ri-iim, one of the

huge horned ungulates of the group Amblypoda,
fossil in the Eocene strata of the Uinta Moun-
tains of northeastern Utah, whence the name
"Uinta-beast" is derived. They were massive,

five-toed, rhinoceros-like animals, with heavy
heads, an ample dentition, with very large ca-

nines, like short tusks, from the upper jaw, and
four or more pairs of horns upon the skull, si'p-
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ported by large cores. Closely allied were Tino-

ceras, Cory[>hodon, etc. See Dinocek.\ta.

Uist, wist, North and South, Scotland,

two islands in tlie Hebrides, south of Harris,

and separated from each other by the island of

Bcnbccula. See Hebkides.

Uitlanders, oit'lan-derz, or Outlanders, the

name given by the Boers, prior to the South
African war, to the foreign residents of the

Transvaal, the majority of whom were British

subjects attracted by the discovery of gold in

1886. The refusal of the Transvaal govern-

ment to give them the franchise resulted in the

extinction of the South African Republic. See
South African War; Trj\nsvaal Colony.

Ujiji, oo-je'je, or Kavele, German East
Africa, a town in the Ujiji district, situated on
the northern part of the east shore of Lake Tan-
ganyika. It is the principal trading post on the

lake, and a station for steamers. It was here

that Stanley found Livingstone in 1871. Pop.

8,000.

Ujjain, 00-jin', India, a town in Gwalior,
on the Sipra, 350 miles northwest of Bombay.
It is six miles in circumference, surrounded by
a stone wall with round towers. It is the an-

cient capital of Malwa and contains Scindia's

palace, a poor edifice. It has a considerable

trade in opium, etc. Pop. (1901) 39,892.

Ujvidek, ooy've-dak, Hungary. See
Neusatz.

Ukase, ij-kas', a Russian term applied to
edicts whether legislative or imperial. The term
is not extended to the orders of the ministers.

Ukases have the force of laws until annulled by
subsequent edicts and many such orders are is-

sued in the course of one reign. In 1827 Em-
peror Nicholas had the great mass of accumu-
lated ukases collected, collated, and codified.

This code, published in 48 volumes, with the

modifications of subsequent ukases codified an-

nually, forms the body of the Russian law, and
is called the svod. Imperial orders for a day
such as military orders during a campaign are

called prikases.

Ukiah, u-ki'a, Cal., city, county-seat of

Mendocino County ; on the Russian River, and
on the San Francisco & North Pacific railroad;

about 120 miles northwest of San Francisco. It

was founded in 1857. It is in an agricultural

and stock-raising region. The industries are
connected chiefly with the cultivation and ship-

ment of farm products, hops, and fruit. Con-
siderable lumber and live-stock are shipped to

other markets. The educational institutions are

a high school opened in 1893, three public

schools, and one parish school. It has one state

bank, which has a capital of $250,000, and one
private bank. Pop. (1890) 1,627; (iQOO)

1,850.

Ukraine, u'kran or 00-kran' (from the
Russian and Polish tikrdina, "the frontier"), the

local name for the extensive frontier region be-

tween Poland and Russia, now forming the
Russian governments of Kief, Chernigof, Po-
dolsk, Kharkof, and Poltava. It is watered by
the Dnieper, which intersects it in a winding
course from north to south.

Ula'dislas, kings of Poland. There were
seven monarchs of this name.

Uladislas I.: b. 1043: d. Plosk 1102. He
succeeded his brother, Boleslas, in 1081 ; his

reign was disturbed by civil war and foreign

campaigns.

Uladislas II.: b. 1104; d. Germany 11.58;

succeeded to the throne in 1 138, was deposed
1146, and died in exile.

Uladislas III.: d. Silesia 1231; was elected

king 1202, and deposed in 1206 on account of
his cruelties.

Uladislas IV.: b. 1260; d. 1333; surnamed
LoKETEK ; became master of the kingdom in

1296, was deposed by the states, and Wences-
laus elected in his room, 1300, but was restored

on the death of the latter in 1305 or 1306. His
son, Casimir HI., called *The Great," succeeded
him.

Uladislas V.: b. 134S; d. Grodek 31 May
1434 ; Grand-Duke of Lithuania, obtained the

crown by marrying Hedwiga, daughter of Louis.

He was succeeded by his son, Casimir IV.

Uladislas VI.: b. 1424; d. 1444; son of

Casimir IV., was also king of Hungary.

Uladislas VII., son of Sigismund: b.

Cracow 1595 ; d. Mereca 20 March 1648, and
succeeded his father 1632. He had previously

sustained a war with the house of Romanoff,
and afterward, in 1633-4,

.
he conquered the

Turks and Tartars of the Crimea.

Ulcer is a suppurating sore produced by
the destruction of some part of the living struc-

ture, leaving a hollow from which matter is

discharged. Ulcers may be either internal or
external. They may be arranged either accord-
ing to the constitutional or specific disease from
which they are derived, or according to the

characters which they present. According to the

first system ulcers are spoken of as healthy, in-

flammatory, strumous, etc. ; while according to

the second they are named irritable, chronic,

sloughing, etc. A common, simple, or healthy

ulcer is such as is left after the separation of
an accidental slough in a healthy person, and
is merely a healthy granulating surface tending to

cicatrization. Its edges shelve gently down to the

base, and are scarcely harder than the adjacent

healthy skin. Their surface near the borders

is of a purplish blue tint where the young epi-

dermis modifies the color of the healing granu-
lations and within this the granulations have a
deeper hue than those at the centre, being most
vascular where the cuticle is being chiefly de-

veloped. The discharge from such an ulcer is

healthy or laudable pus. The only treatment
required is a little dry lint, if there is much
discharge, or the water dressing, if the_ sore is

comparatively dry. When the granulations are

too luxuriant they must be touched \\\i\\ nitrate

of silver and dressed with dry lint.

Inflammatory ulcers differ less than most
kinds from healthy ulcers. They commonly
arise from some trifling injury, such as a blow
or slight abrasion of the skin, which to a healthy
person would have done no harm. Their most
common seat is on the lower half of the leg or
shin. The surface is red and bleeds easily; the

discharge is thin and watery ; the edges irregu-
lar or shreddy: and the surrounding skin shows
a red tinge, and is the scat of a hot and aching
sensation. This ulcer most commonly occurs in

the infirm and old, the ill-fed, and overworked.
Hence constitutional treatment, good diet, and
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complete rest (with elevation of the Hmb) are
here demanded in addition to water dressing or
lead lotion applied warm. Senile ulcers usually
present very little discharge, exhibit granula-
tions of a rusty red tint, and are surrounded by
a dusky red area. Nourishing food, wine, bark,
and the mineral acids are here required, and
opium in small repeated doses is often service-
able. The local treatment must be of a stimu-
lating nature, and in bad cases strapping the
leg daily, with a mixture of resin ointment and
Peruvian balsam spread on strips of lint is rec-
ommended. Strumous or scrofulous ulcers usu-
ally occur as the consequence of scrofulous in-
flammation in the subcutaneous tissue or
lymphatic glands. They most commonly occur
in the neck, groins, cheeks, scalp, and the neigh-
borhood of the larger joints. The discharge is

thin and of a greenish-yellow tint. These ulcers
are seldom very sensitive or painful. The gen-
eral treatment must be that recommended for
constitutional scrofula. Iodine in some form or
other is the best local application. A poultice
of bruised and warmed seaweed is a very popu-
lar remedy ; but there is probably nothing so
efficacious as tincture of -iodine diluted with
water till it causes only a slight discomfort, and
applied three or four times a day.

Uleaborg, oo'lye-a-borg, Russia, a town in
the grand duchy of Finland, capital of a govern-
ment of the same name, at the mouth of the
Ulea, on the northeast shore of the Gulf of
Bothnia, 498 miles by rail north of Helsingfors.
It has some manufactures, and carries on a trade
in timber, butter, grain, etc. Pop. (1899) 15,626.

U'lema, the learned, knowing, or wise:
collective name of the body of theologians and
legists in Mohammedan countries : the word is

Arabic and the plural form of aliin, learned,
wise. The Ulema constitute the legal and ju-
dicial class and are interpreters of the Koran
and of the laws derived therefrom : they are in

Islam in a measure the counterpart of a hier-
archy in a Christian monarchy, and are the
princiual check upon the irresponsible power of
the scrrreign. Every Mohammedan city has a
body oi Ulema, but the most renowned are the
Ulem^ jf Constantinople, of Mecca, and of the
Azhai University of Cairo. The Ulema of Tur-
key have the best organization, and enjoy many
privileges and immunities. The classes of
scholar: and officials among the Ulema are:
the Imams, or readers of the public prayers in
the mosques ; the Miiftis or doctors of the law,
who act either as advocates or as assessors in
the courts ; the Kadis or MoUas, who are the
regular Judges; they are subordinate to two
Chief Kadis, one for the European, the other for
the Asiatic provinces : over them all presides the
Sheikh-ul-Islam, spiritual head, under the
caliph, of orthodox Mohammedanism, and
supreme judge of the Ottoman empire.

Ulex. See Furze.

U'lexite, a mineral occurring in white,
crudely spherical masses composed of fine fibres,

having a silky lustre. It is very soft and light,

its hardness being only i, and specific gravity
1.65. It is a hvdrous sodium and calcium bo-
rate, NaCaB.do.SHiO. It occurs in large
quantities in Chile and Argentina, also abun-
dantly in the salt marshes of Nevada and Cali-
fornia.

Ulfilas, Ulphilas, or Wulfilas, bishop of
the Goths: b. north of the Danube 311 ; d. Con-
stantinople 381. He was consecrated bishop by
Eusebius of Nicomedia, probably at Antioch,
in 341 ; and though his native language was
Gothic, he learned to speak and write Greek
and Latin. Like all the Goths he was an Arian,
and was called to Constantinople by the Em-
peror Theodosius shortly before his death to
attend a conference or controversy on disputed
matters of faith. His claim to renown is based
upon the fact that he translated into his own
tongue the whole Bible, with the exception of
the Books of Kings, which he deemed too war-
like for his inflammable Goths. He seems to
have invented the Gothic alphabet, which is evi-
dently based on the Greek. He employed the
Septuagint for the Old Testament, and a Greek
text, different from the received text, for the
New. His translation is faithful, but not slavish.
It was generally used by the Goths who mi-
grated to Spain and Italy, but the Gothic lan-
guage having died out in southern Europe it

was entirely lost, and only some fragments have
been preserved. These consist of the greater
part of the Gospels and epistles of Saint Paul,
fragments of Ezra, Nehemiah, and of a psalm.
There are editions of Gabelentz and Lobe
(1843-6), Heyne (1896), Balg (1891), etc. This
Gothic work is of the highest importance to the
student of philology. See Gothic; Goths.

Ulke, Henry, American painter: b. Frank-
enstein, Prussia, 29 Jan. 1821. He was edu-
cated in Breslau, and studied painting under
Wach in Berlin (1842-6). In 1851 he came to
the United States and established a studio in
Washington, D. C, where he became well
known as an admirable portrait painter. His
sitters included President Grant, John Sherman,
James G. Blaine, Secretary Stanton, Gens. Raw-
lins, Blair, and Spinner, Profs. Baird, Henry,
Newcomb, and Bell, Lord Elgin, Sir F. Bruce,
Earl Gray, and other eminent men.

Ulloa, ool-yS'ii, Antonio de, Spanish scien-
tist and naval oflicer: b. Seville, Spain, 12 Jan.
1716; d. near Cadiz, Spain, 5 July 1795. He
entered the navy when very young and in 173S
was appointed with Jorge Juan a member of
the French scientific expedition to Peru. They
were engaged for nine years in making surveys
of the country, and in studying the history and
social condition of the inhabitants, upon which
they made a secret report to the Spanish gov-
ernment. This document is of great historical

value as showing the abuses which later resulted
in the Revolution and was later published in

English under the title 'Secret Information Con-
cerning America* (1826). Ulloa was captured
by the British on his return trip in 1744, but was
shortly released and returning to Spain became
prominent among Spanish scientists. He founded
the first metallurgical laboratory in Spain and
also established the observatory at Cadiz. He
was appointed to various political offices of im-
portance, and in 1766-8 was governor of Louis-
iana. He published: 'Relacion historica del
viaje a la America mcridionaP (1748) ; and
'Noticias Americanas' (1772).

Ulloa, Francisco de, Spanish soldier and
explorer in the New World : d. about 1540. He
accompanied Cortes (q.v.) in the conquest of
Mexico, and was sent by that commander (July
1539) to explore the Gulf of California. With
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three ships, one nf which he lost in bad weather,

lie sailed from Acapulco for the Gulf. He was
the first to estahlish the fact that Lower Cali-

fornia is a peninsula. He ascended to the upper
waters of the Gulf, explored the western coast

of the peninsula, and reached, by some accounts

lat. 30° 30' N., by others only 28°. Statements

as to his death are conflicting.

Ulm, oolm, Germany, town of Wiirtem-
berg, 45 miles south-southeast of Stuttgart, on
the left bank of the Danube, and on both sides

of the Blau, here crossed by five bridges. A
bridge across the Danube connects with Neu-
Uhn. It is a place of considerable strength,

being provided with important defenses on both
sides of the Danube. It is an old town, irregu-

larly built, with narrow, winding streets. It has
a cathedral in the old Gothic style, with spire

530 feet high, completed in 1890; manufactures
of machinery, woolen and linen cloth, leather,

paper, brassware, etc. ; and an important trade.

Ulm was long an imperial free town. It forms
?.n important military position, and its posses-

sion has been keenly contested in every great

European war. The capitulation of Ulm, 17
Oct. 1805, was the turning-point of the cam-
paign of Austerlitz. Pop. (1900) 42,985.

Ulma'ceae, a name formerly applied to a
groupof trees and shrubs of the order Urtkacca,
but later separated as a distinct family. The
typical genus of this group is Ubniis, the elms,

which have been described under the title Elm.
Ul'mann, Albert, American author and

stockbroker: b. New York 2 July 1861. He was
graduated from the College of the City of New
York in 1881, and has been a member of the

New York Stock Exchange from i8gg. He has
published 'Frederick Struther's Romance*
(1889); <Chaperoned' (1894); <A Landmark
History of New York' (1901) ; 'New York's
Historic Sites' (1902).

Ulna. See Arm ; Osteology.

Ulpianus, ul-pi-a'niis, Domitius, Roman
jurist: b. Tyre, Phoenicia, about i~o a.d. His
public life at Rome began under Septimius Sev-
erus first as assessor to the pra;tor (Papinian),
and afterward as prafcctus pnctori under Alex-
ander Severus (222). He was murdered be-

fore the eyes of the emperor whose adviser and
mouthpiece he had been, by the Prwtorian guard
which he commanded (228). He was a volum-
inous writer and extracts from his writings
form one third of the 'Pandects' of Justinian,

who makes 2,462 extracts from Ulpian. His
chief works, <Ad Edictum' and *Ad Sabinum,'
are only extant in fragments. Consult : Hugo,
'Tituli ex Corpore Ulpiani' (1834) ; and Abdy
and Walker, 'The Commentaries of Gains and
the Rules of Ulpian.'

Ul'ric, Saint, German mediseval bishop: b.

Augsburg about 8go ; d. 4 July 973. He was
appointed bishop of Augsburg 923, and made a
great reputation as a prelate and patriot. He
retired from his see during his latter years and
died in the habit and cell of a Benedictine. Con-
sult, Gerhard, 'Monumenta.'

Ulrich, iil'rTk. Charles Frederic, American
artist: b. New York 18 Oct. 1858. He began
the study of his profession at Cooper In-
stitute and the National Academy. In 1879 he
was awarded a medal at Munich, where he had
been a pupil under notable artists for some time

He subsequently settled in New York, but
in 1884 removed to Italy. His best known pic-

tures include: 'In the Land of Promise' ; 'The
Glass Blowers' ; 'The Wood Engraver' ; 'The
Carpenter' ; 'The Waifs' ; 'A Dutch Typeset-
ter' ; and 'Washing of Feet in the Venice Ca-
thedral.'

Ulrici, ool-ret'se, Hermann, German phi-
losopher and critic: b. Pforte, Saxony, 23 March
1806; d. Halle, Prussia, 11 Jan. 1884. He studied
law, but from 1829 gave himself to philosophical

study and became professor of philosophy at

the University of Halle in 1834. He published
'Characteristics of Ancient Historiography'

(1883) ; 'History of Poetic Art in Greece'

(1835) I
'Treatise on Shakespeare's Dramatic

Art' (1839), a work much prized by Shake-
spearian students; 'On the Principle and Method
of Hegel's Philosophy' (1841); 'Ground Prin-
ciples of Philosophy' (184^) ; 'System of Logic'
(1852); 'Glauben und Wissen' (1858); 'God
and Nature' (1862) ; 'God and Man' (1866) ;

etc.

Ul'ster, Ireland, the most northerly of the
four provinces comprehending the counties of
Antrim, Armagh, Cavan, Donegal, Down, Fer-
managh, Londonderry, Monaghan, and Tyrone,
Area, 8,613 square miles. Pop. (1901) 1,582,826.

See Irel.vnd.

Ultima Thule, ul'ti-ma thii'le. SccThule.
Ultra Vires, fil'tra vi'rez, a law term orig-

inated in 1851 by Baron Bramwell in the case
of "East Anglian Railway Company vs. Eastern
Counties Railway Company" (11 Common
Bench, 775). It denotes the act or contract of
a corporation beyond the powers conferred upon
it in its charter. It is variously applied to: its

authorized acts performed in an unauthorized
manner; its authorized acts performed by agents
of the corporation unauthorized so to act ; to

positively illegal acts of the corporation ; but
most specifically to its contracts to perform acts

for which it is unempowered in its charter.

The general rule is that ultra vires contracts

cannot be enforced, and any stockholder or cred-
itor can bring restraining suits against the cor-
poration.

Ultramarine, a beautiful and permanent
blue pigment originally obtained by powdering
and washing the rare mineral lapis-lazuli. It is

now made by heating to bright redness mixtures
of aluminum silicate (china clay or kaolin), so-
dium carbonate, sulphur, and charcoal, and wash-
ing, powdering, and sifting the product. It is

supposed to be a compound of silicates and poly-
sulphides. Largely used in dyeing, calico print-
ing, in coloring soaps and as a paint pigment.

Ultramon'tane and Ultramontanism, terms
used originally in France to designate certain
policies, teachings, and tendencies favored by
the Church ultra montcs. across the Alps, and
opposed to the interests of the Gallican Church :

later, Ultramontanism was used to denote the
whole theological system of the Church of
Rome and the doctrine of the pope's infallibility.

Since the Vatican Council Ultramontanism is

no longer an issue within the fold of the Roman
Catholic Church : by the decrees of that council
the distinction between Ultramontanism and
Roman Catholicism is done away. See also
Religious Sects.

Ulugh Beg, oo'loogh beg (or Beigh),
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IMonsol astronomer: b. 1394; d. 1449. He was
the grandson of Timur, or Tamerlane (q.v.) ;

governed western Turkestan as regent for his

father Shah Rokh, while the latter was em-
ployed in regulating the affairs of the southern
half of the empire, and succeeded in 1447 to the

imperial throne on his father's death. He built

at Samarcand an observatory where he prepared
tables of the sun, moon, and planets, and com-
piled the first original star-catalogue since Ptol-

emy, re-determining the position of 992 fixed

stars. This catalogue was edited in England by
Hyde in 1665 ('Tabulae Longitudinis et Latitu-

dinis.' etc.) and by Baily in 1843 (Vol. XIII. of

the Royal Astronomical Society's 'Memoirs').

IJlula'tiori, the howling, shrieking and
cries that are a characteristic symptom of cer-

tain morbid states of mind produced sometimes
by great religious excitement, or resulting from
hysteria. Such phenomena were frequent in the

Middle Ages during the prevalence of mental
epidemics involving great communities, and they

are not rare in modern times in seasons of re-

ligious revival. The cries are mere shrieks, or

they resemble or are imitative, of the cries of

animals— the barking and howling of dogs, the

mewing of cats. A notable case of this nervous
affection was that of an Oxford family of five

sisters who, subject to a hysterical disorder,

howled or barked like a dog. About the same
period, in France, a whole community of nuns,

all at the same hours, and for several hours
together, would mew like cats: the cat-con-

cert did not cease till the nuns were threat-

ened with flagellation by the police (Zimmer-
mann, 'Solitude,' 'Vol. II.).

Ulysses, u-lis'ez (Gr. '0\v<raevs, Olyssetts,

"the hater"; Lat. Ulixes), Greek hero. He
was king of the island of Ithaca, son of Anticlea

and Laertes. He sailed with 12 ships in the

Greek expedition against Troy. During the

Trojan war (q.v.) he was noted for his elo-

quence, sagacity, and prudence. He was tliere-

fnre often chosen for the services of a spy. After
Achilles' death, he received that chieftain's armor,
the award driving Ajax mad. But he is best

known through the series of adventures and
misfortunes which the enmity of Poseidon com-
pelled him to undergo during the ten years of

his return to "far-seen rocky Ithaca." This re-

turn is the subject of Homer's 'Odyssey' (q.v.).

Odysseus, according to Homer, was thrown upon
the coasts of Africa, and visited the country of

the Lotophagi, and of the Cyclopes, in Sicily.

Polyphemus seized him, with his companions,

six of whom he devoured (see PoLvrHEMUs) ;

but the prince, having intoxicated him and put

out his one eye, escaped from the cave. ^Eolus,

whose island he visited, gave him a bag of winds

to carry him home. His companions opened
the bag, the winds escaped, and they were driven

back to the Island of ^Eolus. Again sailing on-

ward he reached a land inhabited by cannibal'

giants, the Laestrygoncs. from whom he escaped

with only one ship. Then he was thrown upon
the island yE^a, where Circe changed his com-
panions into swine. Subsequently he passed

along the coast of the Sirens and escaped the

monster Scylla (who seized some of his men,
however) and the whirlpool Charybdis. In

Sicily his companions killed the sacred oxen of

the sun, for which Zeus destroyed his ship by
lightning, and all were drowned except Ulysses,

who swam to Ogygia, the island of the nymph
Calypso, where for seven years he had to remain.

The gods at last interfered, and Calypso suffered

him to depart on a raft built by himself. Posei-
don raised a storm and sunk his raft. Ulysses
swam to the island of the Phsacians, where King
Alcinous hospitably entertained him, and sent

him home in a ship to Ithaca, after an absence of
20 years. He found his palace besieged by a set

of insolent suitors for the hand of his wife
Penelope. With the aid of his son Telemachus
he put the suitors to death. A portion of his

adventures forms the theme of Stephen Phillips'

striking blank verse play 'Ulysses' (1902) ; and
Tennyson's noble 'Ulysses' is also concerned
with the life of the Greek hero.

Uma, oo'ma, in Hindu mythology, the

consort of the god Siva. She is also usually

designated under the names of Kali, Durga,
Devi (q.v.), Parvati, Bhavani, etc. This god-
dess is worshipped in various parts of India ; but
the text-book of her worshippers is the "Devima-
hatmya." or "the majesty of Devi"— a portion of

the "Markandeya Purana," in which are detailed

the martial feats of the goddess. These con-
sisted chiefly in the destruction by her of two
demons, Madhu and Kaitabha, who had en-

dangered the existence of the god Brahman;
in her victory over the demon Mahisha, or Ma-
hishasura, who having conquered all the gods,

had expelled them from heaven ; and the defeat

of the army of Chadna and Munda. She is often

represented holding the severed head of Chanda
in her hand, with the heads of his soldiers

formed into a wreath about her neck, and their

hands spread into a covering for her loins. The
worship of Kali (the Black), to which the nar-
rative (of her victory over Chanda and Munda)
has given rise, is considered by the Hindus
themselves as embodying the principle of

"tamas," or darkness. She is represented as de-

lighting in the slaughter of her foes, though
capable of kindlier feeling to her friends. She
is, however, styled the Black Goddess of Terror,
frequenting cemeteries, and presiding over ter-

rible sprites, fond of bloody sacrifices ; and her
worship taking place in the darkest night of the

month. Max Aluller develops the myth of Uma
into one of those solar myths suggested to the

primitive mind by the most familiar of astronom-
ical phenomena.

Umatilla, ii-ma-tTra. See Shahapti.\n In-
dians.

UiKatilla River, Oregon, a southern afflu-

ent of the Columbia River, rising in the Blue
Mountains, and after a west and northwesterly
course of about 150 miles tlirough llniatilla

County uniting with the Columbia at Umatilla
village on the boundary between Oregon and
Washington. Pendleton, the capital of Umatilla
County, is the chief town along its course.

Umbagog, um-ba'gog, a lake, the greater

part in New Hampshire, in Coos County, and
part in Oxford County, Maine. It is about nine

miles long and from one to one and one half

miles wide. Its outlet is a short stream which
enters Richardson Lake, in Maine. T'he scenery

around Llmbagog is most beautiful, and its

waters are well stocked with trout and other

fish. It is a favorite resort for sportsmen.

Umballa, um-bal'a, or Ambala, India. See
Ambala.
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Umbellif'erae, an order of lierbs and a few
shrubs popularly known as the parsley family.

The species, of which about 1,500 have been de-

scribed and grouped in approximately 200 gen-

era, are most abundant in the North Temperate
and Arctic zones. Many species are also char-

acteristic of high altitudes in more equatorial

latitudes. The most notable feature of the order

is the arrangement of the flowers in umbels,

which characterize nearly all the species. The
umbels are often compounded, that is, they are
composed of smaller umbels called umbellets.

The leaves are sometimes simple but generally

compound, and usually contain resinous sub-
stances (volatile oils) which are characteristic

of the individual species and either give or assist

in giving the plants their acrid or pleasant

flavors. In some species these flavors are very
disagreeable, as for instance, in asafcetida ; in

others pleasantly odorous, as in fennel and anise.

These last two species and several others, such
as parsley, caraway, coriander, and celery (qq.v.)

are popularly used for flavoring culinary prepa-
rations, such as salads, soups, sauces, and dress-

ings. The stems of celery have been greatly

enlarged by cultivation, and are among the most
esteemed salads both in America and Europe.
Several umbellifers have become important root

crops in temperate climates. Of these tlie

parsnip and the carrot are the best known
in .\merica, but several others are cultivated in

Europe, Asia and southern Africa. Some of
these, such as skirret (Siiim sisanim), and cher-

vil {ClKcropliylliun bulbosum), are occasionally

cultivated in .American gardens. Many of the
species, including those now cultivated as escu-

lents, were formerly considered to have medic-
inal properties, but except in a few cases such
as fennel and anise, they have been discarded
and in these cases they are now used merely to
disguise the unpleasant flavors of other drugs.
Formerly, also, many were reputed harmful and
even poisonous when eaten by man and animals.

Among these was the parsnip. The ill repute
has been completely dispelled in most cases, but
still clings to celery and parsnip; the former
being reputed poisonous to certain individuals

;

the latter at certain seasons. Some of the un-
cultivated species are still under ban in some
sections of the country but not in others. Be-
sides the genera mentioned, the following are
among the most important: Crithinum, Archan-
gcUca, Coiwpodium, Smyntiinn, LcTisticitm,

Eryngium, and Prangos. 15otanically the order
has been found difficult to arrange satisfactorily.

Coulter and Rose have described the American
species ; De Candolle, Koch, Sprenge!, Engler
and other Europeans have also devoted much at-

tention to this large order.

Umber, an olive-brown earthy pigment that
becomes redder when heated. This earth is

found in several localities ; the best variety has
come for some time past from Cyprus and goes
by the name of Turkish umber. Raw umber
is of an olive-brown color, semi-opaque, per-
fectly durable in water or oil, and does not in-

jure any other good pigment with which it may
be mixed. It is essentially a mixture of oxides
of iron and manganese with 13 to 14 per cent of
silica, together with small amounts of lime,
magnesia, alumina, water, etc. When highly
heated all the water is drawn off, causing a
change in the brown hydrated ferric oxide to red

ferric oxide, and also increasing the percentage
of red-brown manganese oxide. The pigment is

now called burnt umber. Raw umber is not sub-
ject to adulteration, but a ferruginous peat or
brown coal from near Cologne is sometimes
substituted for it.

Umbil'ical Cord, the bond of communica-
tion between the foetus (which enters at the
umbilicus, or navel) and the placenta, which is

attached to the inner surface of the maternal
womb. It consists of the umbilical vein, lying in

the centre of the two umbilical arteries wind-
ing from left to right round the vein. Contrary
to the usual course, the veins convey arterial

blood to the foetus, and the arteries return venous
blood to the placenta. As soon as a child is born,
and its respiration fairly established, the um-
bilical cord is tied, and divided near the navel,

which spontaneously closes, the fragment of cord
dying away. See Obstetrics.

Um'bra, the Latin word meaning shadow,
was for the ancient Romans a person w.*!© at-

tended a feast uninvited by the host but as com-
panion of one that was invited, whom he fol-

lowed as his shadow ; this parasite's dutj- was to
laugh at the jokes of his patron. In astronomy
the black central portion of a sun-spot was first

called umbra by Dawes; he limited the designa-
tion nucleus to the patch of deeper blackness
sometimes noticed in the umbra, though the
whole of the darker area is often called nucleus

:

The fringe of lighter shade surrounding a sun-
spot is called penumbra. In ichthyology, the
solitary genus Umhridie comprises two species

:

U. krameri, a small fish three or four inches long,
found in stagnant pools in Austria and Hungary;
and U. liini, rather smaller, locally distributed

in the United States ; its common name is dog-
fish or mud-fish.

Umbrella, as its name implies, an instru-

ment for casting shade. They were introduced
from Asiatic countries, where they are of great
antiquity, and are used as protectors from the
sun's rays, rather than from rain. They were
brought to England from Italy in the early part
of the i8th century, and later came into general
use, being employed by ladies, but scorned by
men as effeminate, until Jonas Hanway, an ec-

centric_ traveler, demonstrated its utility as a
protection from rain. They soon came into uni-
versal use. The general construction of um-
brellas_ has changed little in the thousands of
years it has been known, the ancient Chinese
patterns being adopted by the Europeans. Gloria
or alpaca in the common grades and silk in the
finer ones have been substituted for the oiled
paper once used for the covering, while grooved
steel ribs have taken the place of the bamboo,
rattan, or oak ones. English manufactories con-
trol the largest output of the article and main-
tain a general excellence of quality.

The industry was introduced into the United
States about 1800, but did not assume importance
until 1865. At the present time the capital in-
vested in it in this country is estimated at
$3,000,000 and the approximate total of umbrellas
manufactured at 9,000.000 per annum. American
umbrellas excel in finish, neatness, and compact-
ness.

Umbrella-bird, an extraordinary South
American fnrest-bird {Cephaloptcrus oniatus) of
the family Cotingida, which takes its name from
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its remarkable crest of feathers, the shafts of
which, according to Wallace, radiate on all sides,

reaching beyond the tip of the bill and forming
a dome or parasol about four inches in diameter.
The resemblance of this ornament to a helmet-
plume has led to the name "dragoon-bird." An-
other curious feature is a cylindrical fleshy
process, an inch and a half long, pendent from
the front of the neck, and clothed with over-
lapping feathers. This bird is about the size

of a crow and glossy black with a blue gloss on
the crest. It inhabits the valley of the Amazon.
In the Andine region occurs a second species

( C. penduliger) with a much longer dewlap ; and
in Central America a third (C glabricolis) in
which the throat and dewlap are naked, except
at the tip of the latter, and colored orange-red.
These birds feed on berries and fruits, and have
a loud, clear song. Consult: Wallace, 'Travels
on the Amazon' (London 1853) ; Newton, 'Dic-
tionary of Birds' (New York l8g6).

Umbrella-tree, in eastern America, the
larger species of Magnolia, and especially M.
trifctala, or elk-wood. The latter's great, thin,

oval leaves are pubescent beneath, nearly two
feet long, and half as wide, and radiate from the
ends of the branches, in a manner suggestive
of the protecting ribs of an umbrella. It is a

tree from 30 to 40 feet tall, with irregular
branches, and grows naturally in shady woods
and in deep soil. The flowers are large and
cup-shaped, with creamy tinted, thick petals, and
reflexed petaloid sepals, and have a disagreeable
odor. The tree, nevertheless, is sometimes
planted for ornament, being completely hardy
no farther north than Pennsylvania. The bark
is slightly aromatic and tonic, but the wood is

valueless. The ear-leafed umbrella-tree is hi.

frascri. with auricled foliage and fragrant
flowers. M. macrophylla is the great-leaved um-
brella-tree. The pride-of-China-tree (Metia
accdarach) has produced in the southwestern
United States a variety, wnhracidifcra, which
forms a regular, dome-shaped head like an open
sun-shade, and is consequently to be added to
the list of umbrella-trees. The Queensland um-
brella-tree is the handsome araliaceous Brassaia
actinopliylla, a tree 40 feet high ; that of Guinea
is the Hibiscus {Parilium) guincensis. A screw-
pine, Pandaniis odoratissimus, is also known by
this name.

The umbrella-pine, or parasol-fir, is a tall

evergreen tree (Sciadopitys vcrticillata') from
Japan, with a pyramidal habit. Its true leaves
are reduced to minute scales, and its apparent
glossy, dark foliage is composed of phyllodia,

or stems assuming the functions of leaves, which
are arranged in umbrella-like whorls on the

branches.

Um'bria, Ital}', one of the ancient divisions
of the kingdom, lying west of Etruria, and north
of the country of the Sabines, and correspond-
ing approximately to the modern province of
Perugia. It is usually described as extending
from the Tiber east to the Adriatic ; but when
the Umbrians first came into history they were
restricted to the ridges of the Apennines, the
lowland region bordering on the Adriatic from
the yEsis (Rsino) to the Rubicon, being held by
a race of Gallic invaders, known as the Senones.
The Umbrians were subjugated along with the
Etruscans, but joined the Samnites in their last

gallant struggle against Rome, and were finally

overthrown at Sentinum (295 B.C.).

Umlaut, oom'Iowt, in philology, a modifi-
cation of vowels ; the cliange of the vowel in one
syllable through tlie influence of an a, an i, or
a M in the syllable immediately following. It

is common in Teutonic languages— German,
Scandinavian and Anglo-Saxon ; traces of it

remain in English, as in the plurals of man
(men), brother (brethren), mouse (mice),
goose (geese), etc. In German the umlaut is

seen in the frequent change of o, o and u to
a, o, il, as Mann, Manner; Sohn, Sohne; Kraut,
Kranter.

Umnak, oom'nak, an island of Alaska, one
of the Fox Islands, a group of the Aleutian
Islands. It is about 66 miles long and 10 miles
wide. On the east is LTmnak Pass, five miles
wide, which separates the island from Unalaska
Island. The interior was explored, in 1757, by
Nikiforoff, a Russian. The island is of volcanic
origin, the highest point, Vsevidoff, is a volcano
8.000 feet high. Other peaks are also volcanoes.

Just north, and connected with Umnak by a
reef, is the volcanic island of Bogosloff which
was thrown above water in 1796. On Umnak
are many hot springs, in one part the springs
are boiling. Near Deep Bay there are springs
which vary in temperature. Fossil-wood, lignite,

fire-clay, and different forms of lava are found
on this island. The largest village, Nikolski,
has about 300 inhabitants. The chief industries

are catching seal and fishing.

Umpqua, ump'kwa, a small tribe of the
Athapascan stock of North American Indians.
They now number 86 and are on the Grande
Ronde reservation in Oregon.

Umritsir, iim-rit'ser. See Amritsir.

Una, ij'na, in Spenser's 'Faerie Queene',
the allegorical representative of Truth, which in

this "lovely ladie" shines forth in all its purity.

By her gentle spirit she tames a lion (Reason),
which accompanies her through her distressful

wanderings. For her sake her companion,
George, the Red Cross Knight, slays the dragon,
and after a period of painful separation they
are united in marriage.

Unadilla, ii-na-dira. N. Y., village in

Otsego County ; on the Susquehanna River, and
on the Delaware & Hudson railroad, about 45
miles northeast of Binghamton and 93 miles
southwest of Albany. It is in an agricultural

region. The chief manufacturing establishments
are a flour mill, creameries, machine shop,
foundry, and a wagon shop. The educational
institutions are Union School and Academy,
ranked as a high school, opened in 1893, and
elementary and primary schools. There is one
bank. Pop. (1890) 1,157; (iQOo) 1,172.

Unaka Mountains, a southwestern division

of the Appalachian system, sometimes called

the Great Smoky Alountains. They extend
southward near the western boundary of North
Carolina and Tennessee. The elevation of the

range varies from 3,000 to 5,000 feet. They
are well covered with pine trees and the slopes

present a very picturesque aspect.

Unalaska, 00-na-liis'ka, an island of

Alaska, one of the Aleutian Islands, and the

middle one of the Fox Islands. Two Russians,

GlottofF and Soloiroff, with a small party of ad-
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venturers, lived several months on the island
the winter of 1765-6. The Russians were cruel

to tlie Aleuts and made them practically slaves.

In 1824 the place was visited by Father Vcniam-
inoff, who remained with the people, taught them
many things, converted the greater number to
Christianity, and devoted his life for their wel-
fare. The island is often visited by whalers,
sealers, and explorers. It was an administrative
centre, and is still one of the important parts
of Alaska. A naval rendezvous is at Captain's
Bay, at the northeastern end of the island. The
island is volcanic, the highest point, Maku.shin,
5.960 feet, smokes constantly and occasionally
it sends out lava. The vicinity is often subject
to earthquakes. At Iliuliuk the thermometer is

rarely above 80° in summer or below zero in
winter. The climate is too cool for much vege-
tation. Copper and iron abound. But few small
animals are found. Caves have been explored,
and the interiors show they were once used by
a race who had some knowledge of household
utensils and reed carving. The largest town,
Unalaska, on

_
Captain's Bay, is an outfitting

station for ships passing to and fro from the
Pacific to the Arctic oceans.

IJ'nami ("people down the river"), an im-
portant division of the Delaware Indians of
Pennsylvania, who occupied the Delaware River
from the mouth of the Lehigh to the Delaware
boundary line. They were sometimes referred
to as the Turtle tribe, in allusion to one of their

totems.

U'nau, the two-toed sloth. See Sloth.

Uncanonical Hours, those hours in which
it is not permitted by law in England to celebrate

matrimony, namely, the hours before 8 a.m. and
after 3 p.m., except the case where a special

license has been granted. In the United States

no such restriction is made by the law.

Unca'ria, a genus of climbing plants with
hooked spines, of the order Chinconiacea, and
natives of the East Indies and tropical America.
See G.\MBiR.

Uncas, ung'kas, Mohegan sachem; d. about
1680. He was originally a war chief of the

Pcquot nation, but about 1634 revolted from the

Pequot sachem Sassacus, obtained the support
of the English settlers, and so acquired dominion
over the Mohegan territory. In 1637 he joined
the English in the war against the Pequots, and
received for his services another portion of the

Pequot lands. He shielded many of the Pequots
from the vengeance of the English when the

war was over, and for this was for a time in

partial disgrace with the authorities ; but he was
soon received again into so great favor with
the whites that several attempts were made by
different Indians to assassinate him. In 1643
he was victorious over the powerful Narragansett
sachem Miantonomoh (q.v.) and in 1648 the
Mohawks, Pocomtocks, and other tribes unsuc-
cessfully made war against him. He was be-
sieged in 1657 by the Narragansett chief Pes-
sacus, and is said to have been relieved by
Ensign Thomas Leffingwcll. In reward for this

service, it is said, Uncas gave to Leffingwell all

the land now included in the site of Norwich,
Conn. In 1654 Uncas was reproved for*rapacity
and injustice* by a council of colonial commis-
sioners. He was the ally of the English in all

\'oL. X\'.— j6

the wars against the Indians during his life,

though in King Philip's war he was too old to
be of much active service. In 1842 a monument
was erected in his honor at Norwich. Consult

:

Drake, <The Book of the Indians of North
America* (1834) ; Stone, * Uncas and Miantono-
moh, a Historical Discourse* (1842). See
CoLONi.\L W.\KS IN America.

Uncial Letters. See P.^l^eography.

Uncle Remus, a plantation negro, the as-
sumed narrator of plantation and folklore
stories collected by Joel Chandler Harris in such
books as "Uncle Remus: His Songs and His
Sayings' (1880); 'Nights with Uncle Remus>
(1882); <Uncle Remus and His Friends'
(1892) ; etc.

Uncle Sam. See N.\tional Nicknames.

Uncle Tom's Cabin, a novel by Harriet
Beecher Stowe. This world-famous story was
written in 1851, and appeared originally, from
week to week as written, in the 'National Era,'
an abolition paper published at Washington.
Brought out in book form, when completed as a
serial, its popularity was immediate and immense.
Its influence during the last decade of slavery
was great, and its part in the creation of anti-
slavery sentiment incalculable. Prior to the
close of the year 1852 it had been translated into
Italian, Spanish, Danish, Swedish, Dutch, Flem-
ish, German, Polish, and Magyar. There are
two Dutch translations and 12 German ones,
while more than 20 dramatizations have been
made of it.

Uncleanness, Ceremonial, in various reli-
gious systems the lack of ritual purity or fitness.
In the Brahmanic system food cooked by a Sudra
or by an outcast is unclean to the Brahman ; he
loses caste if he eats of it ; and he contracts cere-
monial uncleanness if he consorts with unclean
persons, as the Pariah, the Mahar, or other out-
casts. The heretical law of Judaism pronounced
certain animals unclean and therefore not to be
eaten. Of animals that "chew the cud" all might
be eaten, with exception of four; but of the
four excepted— the camel, coney, hare, and
swine— the first only is of the class of the
ruminants. Among birds declared to be unclean
are the eagle, ossifrage, vulture, kite, etc., of
which several cannot be positively identified ; but
at all events the birds of prey are certainly in-
cluded among the unclean birds, while most of
the grain-feeding birds are allowed as articles of
food. Among fishes or aquatic creatures those
are unclean which have neither fins nor scales.
Except the leaping orthoptcra— locusts, grass-
hoppers, etc.— most insects are unclean, as also
all creeping things, from vertebrate reptiles to
molluscous snails._ And not merely were unclean
animals to be rejected as food, their carcasses
were to be avoided, and whoever touched them
became thereljy unclean. The laws of ceremonial
uncleanness were never of obligation in the re-
ligion of Jesus Christ, who taught that "not that
which cntereth into the mouth defileth the man

;

but that which proceedeth out of the mouth, this
defileth the man"; and with regard to persons.
Saint Peter, after the vision of the sheet let
down, would no longer call any man common or
unclean.

Unconformity, in geology, is a term com-
monly used to describe a discordant relation of
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the strata of two groups to each other. We
may conveniently distinguish two types of un-

conformity,— structural and stratigraphic. In

structural unconformities the later or newer
strata rest upon the more or less truncated edges

of the older. The sequence of event implied

here is: ist, folding of the older strata, after

their deposition, and their conversion from sea-

bottom to land; 2d, erosion of the folded strata,

until the folds have been truncated by a more
or less perfect erosion plane; 3d, subsidence,

and deposition of the later strata upon this plane.

The more intense the folding, and the more
perfect the erosion surface on which the later

strata are deposited, the longer is generally the

time interval represented by the unconformity.

Thus on the Hudson River, the Ordovicic Hud-
son group of strata has suiTered strong folding

and more or less complete peneplenation during

early Siluric time, before the Upper Siluric

Manlius limestone was deposited.

A stratigraphic unconformity or hiatus is

much less readily detected, because the strata

have the same structural relations to each other.

They appear perfectly conformable, iievertheless

a great gap exists between them, in which a
number of formations are represented. This

type of unconformity indicates a change to land

conditions, with probable erosion, but without
folding after the deposition of the older strata,

and a re-submergence of the surface and the

deposition thereon of the later strata. Such
an unconformity exists throughout the central

part of the United States between the Siluric

and Devonic and in many regions of the country

between other formations. See Stratum.

Unconscious Cerebration, in mental physi-

ology, action by the mental faculties (or the

cerebral organs), as of memory, reasoning, etc.,

performed without the mind being conscious of

what it does till the results of this unconscious

action present themselves in the centres for con-

sciousness in the new ideas or new combinations

of ideas which were evolved in the unconscious

process. The theory of unconscious cerebration

has been current among German metaphysicians

from the time of Leibnitz and was systematically

expounded by Sir William Hamilton.

Unconsciousness, a condition of little or

no consciousness. The definition of conscious-

ness (q.v.) has been given in another volume
and it remains here to consider those de-

grees and kinds of deviations from ordinary

conscious states, particularly in the subnormal
depressions. Under unconsciousness may be
grouped two or three types. There may be

total abeyance, such as is seen in epilepsy,

in sleep, in brain concussion, in severe injuries,

in infectious diseases, in drugs, as ansesthetics,

hypnotics, alcohols, etc. There may be sub-

normal conditions, semi-conscious, subconscious

states which would properly be classed here, for

in certain conditions, such as in some epileptics,

some alcoholics, or hysterics, consciousness at

one time may be acute and yet all memory of

the former state may be obliterated in another
condition. Some of these conditions are

grouped under the heading of double personali-

ties. Some of these represent true phenomena,
the vast majority are frauds. Thus from the

minor forms of "absent-mindedness" through
sleep, up to the deepest grades of unconscious-
ness produced by drugs, one can observe in life

all the many steps of a large variety of uncon-
scious phenomena. The site of consciousness

has already been discussed and its coexistence

with the entire nervous system maintained, but
clinically it appears under many exciting causes.

The most important of these are

:

Unconsciousness due to

1. Convulsions of unknown origin.

2. Epilepsy.

3. Hysteria.

4. Organic brain diseases.

5. Organic heart diseases.

6. Toxic causes— poisonings, endogenous
and exogenous.

7. Traumatism.

(1) In childhood convulsions with uncon-
sciousness come on from a large number
of unknown causes. Fear, anger, high temper-
ature, teething, worms, are some of the actual

irritants in many of these instances; but in many
no cause, immediate or remote, is to be found.

Many of these attacks resemble attacks of

epilepsy. They are to be carefully watched to

determine this point, otherwise much harm
may come, particularly if they are mild epileptic

attacks and the epileptic habit be engendered by
carelessness in treatment. Sometimes these con-

vulsions leave permanent brain injuries, but the

majority recover without serious after effects.

Convulsions in a child of unknown origin should

mean to the mother that the nervous system is

very readily upset and special precaution should

be taken to avoid all forms of excitement in

such children.

(2) Epilepsy. The most common form of
unconsciousness in epilepsy has already been
discussed (see Epilepsy), but there are in

some epileptics minor alterations of con-

sciousness, that are of much importance. In

some epileptics the patient while not truly un-

conscious, yet may be so engrossed in a domi-
nating idea, that all outside elements of attention

are excluded. Thus some of this class may rob,

murder, burn, roam off for days, or even weeks,

and yet on their return to their so-called normal
conscious state, they may be absolutely oblivious

to all that has happened. Such states are not

uncommon in epileptics, but they are very rare

outside of this condition and hysteria.

(3) Hysteria (q.v.). In this disease uncon-
sciousness is rarely complete. Consciousness is

altered. These changes are fully discussed.

Also see Insanity ; Paranoia.

(4) Organic Brain Disease. A number of

brain diseases may cause unconsciousness. The
most common are meningitis, hemorrhage,
thrombosis, embolism, tumors, organic de-

mentias. Under the general term apoplexy is

included three separate disorders, all of which
have similar symptoms. These are hemorrhage,
embolism, thrombosis. In the one, a blood-

vessel in the brain breaks and there is destruc-

tion of brain tissue, in the second, a clot, usually

from a larger blood-vessel, is swept into a
smaller blood-vessel of the brain, cutting off

the blood supply of a part of the brain. In a

third a disease of the wall of the blood-vessel

causes a local clot which fills up the vessel and
in the same manner deprives a part of the brain

of blood. In all of these conditions a "stroke,*

or apoplexy, with unconsciousness occurs. The
individual symptoms may be consulted under
apoplexy, hemorrhage of brain, embolism, etc.
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In general paralysis of the insane, attacks of

unconsciousness are a regular part of the de-

velopment of the disease. See Paresis.

(5) Some forms of heart disease are attended

with fainting attacks. In these the valves of
the heart are found to act in a defective manner.
Sec IIeakt Disease.

(6) For a consideration of the toxic causes

of unconsciousness see article on toxicology.

(7) Traumatism, such as blows on the head,

severe falls, sunstroke, all give rise to uncon-
sciousness. The two former conditions have
been discussed under concussion— the last

under sunstroke.
Smith Ely Jelliffe, M.D.,

Editor 'Journal of Nervous and Mental Dis-
ease.^

Uncovenanted Mercy, in theology, divine

mercy or grace that is not promised by God in

any covenant, and specially in the covenant of
redemption. In accordance with this view, the

extending salvation to those who have not had
opportunity of hearing Christ, is now generally

regarded by Protestant divines as part of a cov-
enant on the part of God with those who believe

in Christ, and is held to be an uncovenanted
mercy. The Roman Catholic Church has never
formally declared her teaching with regard to

uncovenanted divine mercies; but by con-
demning certain propositions which deny that
grace sufficient for salvation is given to

none but those who believe in Christ, she has
by implication approved the doctrine that

"to all unbelievers, positive and negative (that

is, who knowing of Christ have rejected

him, and who have never known of him)
there is given, according to the conditions
of time and place, grace sufficient for salvation*

(.Pcrrone, Pralect. TlwoL, Tract. De Gratia).

Unction, anointing with oil as a religious

or semi-religious rite, is traceable back to the
rudest form of nature worship. The pillars of
stone or of wood that were the symbols of phal-

lic worship, as the sacred stone in every village

of certain parts of India at present, used to have
oil poured on the top. The custom of pouring
oil on sacred stones was not unknown to the
Israelitish race (Gen. xxviii. 18, xxxi. 13). In
the Mosaic ceremonial the use of unction is

expressly prescribed for various occasions

;

among the Jews there was a holy anointing oil

prepared with perfumes (Ex. xxx. 22-33)
with which the priests, and the tabernacle with
all its furniture were anointed : the kings also
were installed in their office by unction; and
the rite of unction was retained in the Christian
Church, and their kings are installed in their

office with unction. The usage was retained in
the Christian Church, being employed in the
administration of the sacraments of baptism,
ciinfirmation, order, in the consecration of altars,

of sacred utensils, etc., and in the coronation of
sovereigns. See Unction, Extreme.

Unction, Extreme ("the last anointing'"),
one of the sacraments of the Roman Catholic
Church as also of the Greek Orthodox Church

;

it is a sacrament in which the sick that are in
danger of death are anointed by a priest for the
health of soul and body ; its divine origin and
sacramental character are inferred from the pas-
sage James v. 14, 15. The "matter" of this
sacrament is "oil blessed by the bishop"; but

in the Greek Church the priests, commissioned
by the bishop, bless the oil. The "minister" of
extreme unction is a priest, not any cleric in

inferior orders. The "subject" of the sacrament
is a person that is dangerously sick. The "form*
consists in the prayers pronounced by the priest

in administering the unction ; for example, at the
unction of the eyes, the priest prays, "By this

holy unction. and through his most tender mercy,
may the Lord forgive thee whatsoever sin thou
hast committed by sight."

Under-tenant. See Rents, Law of.

Underground Railroad, The, a term made
common in the United States prior to the Civil

War, denoting a secret method of conducting
negro slaves from the Southern States to Canada
and free States in the North. Between the Ohio
River and the Great Lakes were many abolition-

ists who gave shelter and assistance to escaping
slaves, and their homes were known as stations

of the underground railroad. Among those who
were patrons of the "underground" system were
Wm. Lloyd Garrison, Wendell Phillips, T. W.
Higginson and F. B. Sanborn. See Abolition.

Underground Railways. See Subways;
Tunnels .\nd Tunneling.

Underground Russia, a noted work by
Stepniak. The former editor of <Zemlia i Volia*
(Land and Liberty), who for many years hid
his identity under the pseudonym of "Stepniak"
(freely translated "Son of the Steppe"), wrote
in Italian in 1881, this series of sketches of the
revolutionary and Nihilistic movement in which
he had taken such an important part. The in-

troduction gives a succinct history of the individ-

ualistic propaganda which resulted in Russia in

a certain measure of freedom for women, and
which, at the expense of much sutTering and
many young lives sacrificed, spread a leaven of
liberalism through the vast empire of the Czars.

Stepniak traces the successive changes that have
taken place in the attack on autocracy before and
since 1871.

Underground Waters. See Waters,
Underground.

Un'derhill, John, English colonist in

America: b. Warwickshire, England, 1597; d.
Oyster Bay, L. I., 1672. He served in the
Netherlands and in 1625 in the Cadiz expedition,
in 1630 was summoned by Winthrop to'.New Eng-
land to train the inhabitants in martial discipline,
and in 1634 was chosen from Boston to the Massa-
chusetts assembly. In the Pequot campaign of

1637 he distinguished himself as commander of
the New England contingent. His account of the
war, < Newes from America ' ( 1638) , was reprinted
in the 'Collections* of the Massachusetts His-
torical Society (3d series. Vol. VI. 1837). Sub-
sequently he was governor of Exeter and Dover,
N. H., and held office in the colonies of New
Haven and New York.

Underhill, John Garrett, American educa-
tor : b. Brooklyn, N. Y., 10 Jan. 1876. He was
graduated from the Brooklyn Polytechnic Insti-

tute in 1804, later studied at Columbia, and has
been assistant in comparative literature there
from 1809. He has published 'Spanish Litera-
ture in the England of the Tudors* (1899).

Undertaker, a person employed to bury
the dead; who furnishes coffins, caskets, liearse«
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and other necessary adjuncts to funerals and
interments. In many parts of Europe at the

present time coffins for the dead are supplied by
carpenters and cabinet makers. This was the
custom in colonial America and not_ until 1810

were there established coffin factories in this

country. In 1847 there were about 40 coffin

warehouses in New York. About 1850 it

was seen that as every cofifin required a lining,

and as there were other fittings needed besides

the wooden part, there might be a future for a
house in this line dealing chiefly in trimmings
and dry-goods. William Fernbacher entered

upon the manufacture of robes and linings, and
Adolph Tuska, who kept upholstery goods and
cabinet-makers' supplies, imported some German-
silver plated trunk-handles, which were used
for coffins. This trade in handles rapidly in-

creased in its proportions. The dry-goods part

of the trade in New York in 1902 was in the

hands of five firms, who manufactured nothing

but the goods required by undertakers. The cap-

ital invested in the business in 1902 was
$1,000,000; in 187s it was $250,000. There are

about 75 manufacturers of handles and plates in

the country, and 200 manufacturers of coffins

and caskets. Approximately, there are about a

dozen manufacturers of embalming fluids and
implements, half a dozen firms making hearses,

and as many making coffin trimmings, such as

fringes, cords, and tassels. There are also out-

side boxes of metal and slate, as well as hinges
and springs. Taken altogether, the goods an-

nually manufactured for funerals in the United
States are valued at $20,000,000. Of this

$8,000,000 worth are in dry-goods. Add to this

sum the coffins made in remote districts, the

profits and the work of the undertakers, and
the hire of horses and carriages, the burial of

the dead cannot cost less than $100,000,000 a
year. There are over S,ooo funerals a day in the

United States.

Un'derwood, Benjamin Franklin, Ameri-
can author and editor: b. New York 6 July 1839.

At the outbreak of the Civil War he enlisted as

a private in the Union army, was wounded and
captured at the battle of Bull Run, and_ was not

exchanged until 1862. He then became lieutenant

and adjutant in the Rhode Island Heavy Artil-

lery and served until the close of the war, acting

in the meantime as war-correspondent for the

Newport, R. I., <News.> He was engaged in

lecturing for 30 years after the war and in

1870^5 he was particularly prominent as an ex-

ponent of religious "free thought." He was busi-

ness manager and co-editor of the Boston 'In

dex> in 1880-6 and in 1887 was engaged in a

like capacity on the Chicago 'Open Court.* He
edited the 'Illustrated Graphic News' in 1888,

the 'Philosophic JournaP in 1893-S, has written

editorially for the 'Free Thought Magazine'
since 1893. He was secretary of the Psychical

Science congress at the Columbian Exposition

in 1893 and has published: 'Influence of Chris-

tianity on Civilization' (1871) ; 'Spencer's

Synthetic Philosophy' (1891) ; 'Utilitarian

Ethics' (1903) ; etc.

Underwood, Francis Henry, American au-

thor : b. Enfield, Mass., 12 Jan. 1825; d. Edin-

burgh, Scotland. 7 Aug. 1894. He was educated

at Amherst College, studied law in Kentucky,

and was admitted to the bar in 1847. He re-

turned to Massachusetts in 1S49, was appointed
clerk of the State Senate in 1852, and in 1854
became literary adviser of the Boston publishing

house of Phillips Sampson & Co. The establish-

ment of 'The Atlantic ^lonthly,' by that firm
was due to him and it was he who secured James
Russell Lowell as editor-in-chief. Underwood
being assistant editor. Two years later his con-
nection with the periodical came to an end, and
from 1859 to 1870 he was clerk of the supreme
criminal court, Boston. He subsequently de-

voted himself to literary work till 1885, when he
was appointed to succeed Bret Harte as consul
at Glasgow, and while in Scotland he lectured
on American literature. His term of office ex-
pired in 1889 and he returned to the United
States for a time, but in 1893 was appointed
consul at Edinburgh. He was the author of
'Handbook of English Literature' (1871) ;

'Handbook of American Literature' (1872) ;

'Cloud Pictures' (1873); 'Lord of Himself,'
a novel of Kentucky life (1874) ; 'Man Pro-
poses,' a novel (1880) ; 'The True Story of the
Exodus,* an abridgment of the work of Dr.
Brugsch-Bey (1880) ; biographies of 'Longfel-
low' (1882), 'Lowell' (1882), and 'Whittier'

(1883); 'Quabbin'^ (1890); 'Dr. Gray's Quest'
a novel (1896). His best work is seen in 'Quab-
bin,' a sympathetic study of life in a small New
England town two generations ago. He had a
wide acquaintance with books and men, pos-
sessed a fine critical sense and not a little literary

power, but was to some extent lacking in con-
structive skill, and his personality was stronger
than anything he ever wrote.

Underwood, John Cox, American soldier
and civil engineer: b. Georgetown, D. C, 12

Sept. 1840. He was graduated as a civil engineer
at the Rensselaer Polytechnic Institute, Troy,
N. Y., in 1862, and served with distinction in the

Confederate army during the Civil War, reaching
the rank of lieutenant-colonel. For nearly a
year he was held as a prisoner at Fort Warren.
In 1870-2 he was mayor of Bowling Green, Ky.,

and during 1866-75 served as city, county, and
consulting State engineer. From 1875 to 1879
he was lieutenant-governor of Kentucky. He
was prominent in several secret fraternal organ-
izations and Confederate patriotic societies ; pub-
lished many reports embracing plans for archi-

tectural and civil engineering works ; and in

1896 was chosen superintendent and secretary

of the Confederate Memorial Association.

Underwood, Lucien Marcus, American
educator and botanist : b. New Woodstock, N. Y.
26 Oct. 1853. He was graduated from Syra-
cuse University in 1877 and was professor of

botany there 1883-gi. Since 1896 he has been
professor of botany at Columbia. He has pub-
lished 'Systematic Plant Record' (1881); 'Our
Native Ferns, and How to Study Them' (1881) ;

'North American Hepaticae' (1884); 'Our Na-
tive Ferns and Their Allies' (1888).

Underwriter, one who insures, or makes a
business of negotiating contracts of insurance.

The term is particularly employed in connec-
tion with marine insurance. More recently it

has come to be used in relation to certain mod-
ern financial conditions. Upon the organization

of a corporation to absorb several companies,

it is customary to raise a sum of money to be

employed either as a working capital or for the
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purchase of such stock iti tlie companies as

original holders are unwilling to exchange for

the new securities of the corporation. The one
employed in raising this sum is styled the undcr-
tvritcr. See Insurance; Insurance, Like, in
\merica; Insurance, Marine; Fire Insur-
iNCE IN America; Underwriting.

Underwriting, in finance, a method of

floating the honds and securities of large cor-

porations hy means of fiscal agents or syndicates.

The general rule governing the underwriting of

new securities is that the syndicates shall receive

a commission of 5 per cent on the value of the

securities underwritten. As an illustration take
a railroad issuing $50,000,000 of bonds. The rail-

road, it may be presumed, is of good standing,

and the security e.xcellent. The company pre-

fers, instead of securing a high premium on the
bonds, to save in the ahnual interest charges.

So it issues a 3'/2 per cent bond, with the prob-
ability that it will sell at par, or perhaps higher.

The underwriters agree to take the entire issue,

say at 98, but it charges a commission of 5 per
cent, or about $2,500,000, for labor, expense and
risk attending the operation. The railroad is

now secure. It is assured of the money it

needs, for which it has, indeed, paid a liberal

discount, but no more liberal, proportionately,

than would be required in procuring a modest
loan in the ordinary market channels. The
syndicate must now sell the bonds. If there
is an active investment demand, it may be able
to accomplish this at once, at a considerable

advance over the underwritten price of g8.

Suppose it sells at 102, the syndicate would then
reap a profit of 4 per cent, or $2,000,000 in addi-
tion to the commission of $2,500,000, less, how-
ever the cost of advertising, wages, attorneys'

fees and other incidentals. But if the demand
were not as great as had been anticipated, the
syndicate might find itself with millions of
dollars of securities on its hands, for which it

must pay, but for which there is no adequate
market.

Undine, iin-den' or un'den, Ger. oon-de'ne,
a well known tale by De La Motte Fouque, pub-
lished in German in 181 1. Undine is a water
sprite who becomes endowed with a soul upon
her marriage with a mortal. This fanciful Ger-
man tale is considered its author's masterpiece.

Undiscovered Country, The, a story by
W. D. Howells, published in 1880. The central

figure. Dr. Boynton, an enthusiastic spiritualist,

is an admirable study of an honest charlatan.

He has become a monomaniac on the subject
of spiritualistic manifestations and, branded as
a cheat, with bis daughter seeks refuge in a
community of Shakers, whose quaint and kindly
ways are portrayed with a loving pen.

Undue Influence, a legal term of frequent
use in testamentary suit.s, and sometimes in

cases of contested elections. Undue influence
in the making of a will is exerted when the
testator is so unnaturally influenced that he
makes his will in favor of some one other than
his natural heirs,— undue influence being oftcn-
est charged when the testator's mind was infirm
or weakened by illness and bis will was made
while he was under the supervision of the out-
side beneficiary. Where undue influence is

proved the court will set a will aside or allow
compensation.

In voting, undue influence consists of force,
violence, restraint, threat, or intimidation prac-
tised at the polls to influence votes to the way
of thinking of the person making such demon-
stration. When proven it vitiates the result
to the polling and lays the perpetrator open to
penal action, with severe punishment.

Undulatory Theory of Light, or Wave
Theory of Light, the theory which accounts
for the phenomena of light and radiant heat,
by interpreting them as the results of vibratory
movements or undulations, in an all-pervading
medium called the "ether" (q.v.). There are
many optical phenomena which admit of a ready
mathematical explanation in this manner, with-
out making any very definite assumptions con-
cerning the nature of the ether, or the kinds of
motion that occur in it. In order to explain the
phenomena of polarization, however, it is neces-
sary to assume that when a lighl-ray passes
through the ether, the ether is disturbed in such
a manner that its particles oscillate back and
forth in paths which are perpendicular to the
direction in which the light-ray is traveling. In
this respect the motion of the ether is very
different from that which prevails in air when
a wave of sound traverses that medium ; the
motions of the air particles in the case of a
sound-w-ave being to and fro along lines that
are parallel to the direction in which the w'ave
is progressing. The motion of the ether when a
light-ray traverses it is supposed, in fact, to be
very similar to the motion by which a vibratory
disturbance is propagated from one part of an
incompressible elastic solid to another part; and
for this reason the undulatory theory of light
is often called the "elastic-solid* theory.

Christian Huyghens was the first to give the
undulatory theory of light a definite form, and
the origin of that theory may fairly be said to
date from a paper written by him for the French
Academy of Sciences, in 1678. Sir Isaac New-
ton was well aware of the possibility of ac-
counting for many of the phenomena of light,

by assuming that light consists of a kind of
wave-motion in an all-pervading ether ; but he
objected to the undulatory theory, because he
could not understand how a body could cast a
sharp shadow if that theory were correct. He
was of the opinion that the waves would neces-
s.-irily sweep around obstacles, and close in be-
hind thern in such a way as to render sharp
shadows impossible. Newton therefore adopted
the alternative "corpuscular theory,'* which
teaches that light consists of storms of tiny
material particles, or "corpuscles," which tend,
by reason of their inertia, to travel in straight
lines. He developed this theory with character-
istic power and ingenuity, so that physicists
were long divided between his teachings and
those of Huyghens. In 1801, Dr. Thomas
Young, an English physicist, solved the difficulty

which led Newton to reject the undulatory
theory ; for he showed that when the dimensions
of an opaque object are very great in compar-
ison with the wave-length of light, the light-
waves which fall upon the object are prevented
from sweeping around and closing up behind it,

by means of the phenomenon known as "inter-
ference" ; those waves which tend to pass around
behind such an obstruction becoming com-
pounded together in such a manner as to neu-
tralize one another. Young's discovery stimulated
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investigation so that within the next 20 years
great advances were made in the development
of the undulatory theory. Young and Fresnel,
for example, explained the phenomena of polar-
ization, and Fresnel developed his beautiful the-
ory of the optical phenomena manifested by
crystals. The objections raised by Newton had
been entirely disposed of, and the undulatory
theory had been placed upon an apparently firm
foundation. Moreover, there are two things
about the corpuscular theory which appeared to
be absolutely fatal to it. The first is, that it

does not lend itself readily to the explanation
of interference. It is easy to understand that

two waves in the ether may come together so
as to neutralize each other ; for an analogous
phenomenon may be seen any day at the sea-
shore, in ocean waves. It is not at all easy to
understand, however, how two streams of light-

producing corpuscles can produce darkness,
when either stream alone will produce light.

Another even more fatal objection to the cor-

puscular theory was, that this theory cannot
explain refraction unless it is admitted that light

travels faster in a dense medium than it does
in a rarer one, while the undulatory theory re-

quires that the light shall move faster in the
rarer medium. Fizeau and Foucault proved by
direct experiment that light travels faster in air

than it does in water ; and hence they proved that
the corpuscular theory is not correct.

About the middle of the igth century Michael
Faraday published his experimental researches
on electricity and magnetism ; and while these
did not deal particularly with light, it happened
that they had a most important ultimate influence
upon our views as to its nature. Maxwell, in
studying Faraday's work and endeavoring to re-
duce his experimental results to a consistent
mathematical theory, conceived the idea that
light may be merely a periodic or vibratory
electrical disturbance in the ether. Upon work-
ing out this idea in detail. Maxwell found that
the new theory is free from many of the objec-
tions that had developed in connection with the
older elastic-solid theory; and the "electro-mag-
netic theory" of Maxwell is now held by nearly
all physicists, in preference to the older undu-
latory theory. The difference between the two
is somewhat as follows : Maxwell agrees that
light is some sort of a periodical disturbance in

some sort of an ether, and he also agrees that
the displacements that occur as the wave pro-
gresses are perpendicular to the direction in
which the wave travels ; but he teaches that these
displacements are not analogous to those that
are produced in an elastic solid when that solid
is deformed. He considers that they are of an
electrical nature, and that we must learn about
them, not by observing the behavior of elastic
bodies under stress, but by observing the phe-
nomena exhibited by electrified bodies. In one
sense, therefore, Maxwell's theory may still be
regarded as a form of the undulatory theory;
but the waves that are contemplated by it are
electrical in nature, and are not strictly analo.-
gous to the waves in an incompressible elastic
solid.

See Ether; Light; Optics. Consult, also,
Preston, 'Theory of Light,' and Tait, 'Light.'

A. D. Risteen, Ph.D.,

Editorial Staffs ^Encyclopedia Americana.''

Ungava, ung-ga'va, Canada, a northeastern
territory formed in 1895, in the Labrador penin-
sula. It is bounded on the north by Hudson
Strait, west by Hudson Bay and James Bay,
south by Quebec, and east by the Atlantic.
Area, 456,000 square miles. Ungava Bay, in

the north of the district, opens into Hudson
Strait. Pop. (1901) 5,113, mostly Indians.

TJnger, ung'er, Frederic William, American
journalist: b. Philadelphia 25 Jan. 1875. He
was educated at the Eastburn Academy, Phila-
delphia, and after studying for the ministry and
for the bar, abandoned both for journalism. He
was attached to Lord Roberts' headquarters as
staff correspondent for the London Times dur-
ing the South African war. He has published,
'With Bobs and Kruger' (1901).

Ungula'ta, a great and heterogeneous
group of hoofed mammals which first appeared
in the Eocene period as small marsh-dwelling
forms scarcely distinguishable from the contem-
poraneous ancestors of the Caniivora, but which
early became differentiated into several quite
distinct series that have continued to diverge
until in the living fauna they terminate in quite
isolated groups. Under these circumstances it

is not surprising that the opinions of zoologists
differ greatly concerning the classification of
these animals. Witliout considering the changes
in classification that have followed increased
knowledge of the living forms, it may be said
that if the latter alone were considered they
would fall naturally into three distinct groups;
one typified by the horse, ox, pig, etc., another
by the elephant, and the third by the coney
(Hyrax). But with the great palneontological dis-
coveries of recent years, especially in the Eocene
of Wyoming and other Western States, and in
the later formations of Patagonia, not only have
these groups been connected by annectent forms,
but several totally new types have been found,
and generalized ungulates have been shown to
intergrade with the Carnirora on the one hand
and with the Rodentia and Quadrumana on the
other. By some zoologists, as Cope, each of
these principal groups, or radiating descent-
series, has been given a distinct ordinal name.
Others have grouped all together as a single
order, with numerous subdivisions. As the lat-

ter arrangement is best adapted to the needs of
the present article it is here followed.

In this broad sense the Ungulata have on
each foot from one to five digits, terminated by
broad, blunt nails or hoofs. With a very few
exceptions among extinct primitive forms they
are digitigrade and many of them walk on the
very tips of the toes. The scaphoid and lunar
bones of the wrist are always distinct. Well
marked milk and permanent dentitions are al-

ways developed, and with a few exceptions these
animals are strictly terrestrial and herbivorous.
Evolution in this group has particularly affected

the feet and teeth, with the other digestive or-

gans. Correlated with the replacing of marshy
forests by dry, grassy plains these animals in-

creased in size and developed greater speed in

running by a reduction in the number of digits

from five to two or one, by the union of certain
bones of the foot and lower leg, and by a

change in the position of the carpal and tarsal

bones, so that they alternate and interlock. As
the soft succulent vegetation of the swamps
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gave way to the wiry grasses of the plains the

teeth gradually changed from a tiiherculate low-

crowned form to one with crcscenlic and then
complexly-folded enamel ridges, and a high
persistently growing crown. Although similar

changes have been traced in many families, they

are shown in greatest perfection in the horses,

where every step in the evolution from the

four-toed, low-tooth-crowned Oroliij^fius of the

Eocene, with well-developed ulna and fibula, to

the one-toed, complexly high-crowned modern
Equiis with the greatly reduced ulna and fibula

completely ankylosed with the radius and tibia

respectively (See Horse, Evolution of.)

A subdivision of all the Ungulata into Ungu-
lata Vera, or true ungulates, and Subungulata
is generally followed, though this, as indeed

every sharp subdivision of the ungulates, is ob-

scured by known fossil species. The Subungu-
lata is a rather heterogeneous assemblage of the

more primitive forms, in which the bones of the

carpus and tarsus are not at all or only par-

tially interlocking, the toes often five in num-
ber, and the feet sometimes subplantigrade.

Some of the extinct forms have well developed
clavicles. In the living species the mammary
glands are, at least in part, situated on the

breast, and the placenta forms a zone or broad
band. Besides the many remarkable extinct

groups placed by Cope in the orders Taxeopoda
(Condylartlirci), Toxodontia and Amhlyj'oda,
the Hyracoidca and Proboscidea, represented in

the modern fauna by Hyrax and the elephants,

belong here.

The Hyracoidea and family Hyracidce corn-

prise only a few species of small rodent-like ani-

mals of the genera //yra.r or Procavia and Dcn-
drohyrax, inhabiting Africa, Syria, and Arabia.
They present certain resemblances to the ele-

phants on the one hand, and to the rhinoceroses

on the other, but in most respects are quite iso-

lated. The Ilyrax syriacus is believed to be the

"coney" of Scripture. The front feet have four,

and the hind feet three toes, enclosed in hoof-like

nails. No clavicles exist. The nose and ears are
short, and the tail is rudimentary. No canine
teeth exist, and the incisor teeth grow from per-

manent pulps like those of rodents. The placenta
is zonary and deciduate, and there are six teats.

The intestine is remarkable in having' a large

sacculated and a pair of small conical caeca.

These animals live in burrows in rocky moun-
tainous districts, while the species of Dcndro-
liyrax are arboreal and live in hollows of trees.

The elephants (q.v.), although usually placed
in a distinct order of mammals— Proboscidea,
are related to the other ungulates through the
Hyracoidca and Amblypoda. Each foot pos-
sesses five toes. There are no clavicles. The
nose is prolonged to form a flexible proboscis, at
the extremity at which the nostrils open. The
testes are abdominal throughout life. The
breasts are pectoral in position, and the placenta
is non-deciduate and zonary. The canine teeth
are wholly wanting, and the molars are few in

number and are ridged or tuberculate on their

crowns, very high and complex in structure in

the specialized forms and appear in the jaws
from behind, one at a time. The upper incisors
grow from persistent pulps and form tusks. No
lower incisors are developed in the elephants
but existed in Dinothcrium and some species
of Mastodon. The extinct Proboscidea are

of exceptional interest. The various species of
mammoth, mastodon, etc., which belong to
the family Elephantidce, possessed enormous
tusks curved nearly into a circle in the former,
straight in the latter, and their remains are
associated with those of early man. The
Diiiotlieriida, remains of which are found in

the Pliocene formation, possessed simple tuber-
culate molars and the lower incisors were greatly

enlarged to form downwardly-turned tusks, on
which account these animals were formerly as-

sociated with the walruses.

The Ungulata Vera (or Diplarthra of Cope)
include the great majority of living ungulates,

most of which are highly specialized in respect

to foot and tooth structure. They never have
more than four fully-developed toes on each
foot ; these toes being provided with hoofs, and
are never plantigrade. No clavicles or collar-

bones are developed, though transitory ones
sometimes occur during foetal life. The placenta,

which is either diffuse or cotyledonary, is of the

non-deciduate type. The molar teeth have broad
crowns and vary in the different families. The
mammae or milk-glands of the female are usu-
ally few in number and placed in the groin ; or
more numerous and abdominal. The intestine

is very usually provided with a large caecum;
and the stomach may be complex. Regarding
the classification, a primary character is found in

the number of the toes, with which many other
characters are correlated. The section Pcrisso-

dactyla includes those forms in which the toes

are usually present in an odd number. The third

or middle toe tends to predominate, while in the

Artiodactyla the number is even and the second
and third predominate. The dorso-lumbar ver-

'

tebrae (that is, the vertebrae of the back and
loins collectively) do not number less than 22.

The dentition varies, but the premolars and
molars are always similarly formed. The
third digit or toe of each foot is symmetrical by
itself, that is, does not form a pair with its

neighboring digit. The thigh or femur bears a
third trochanter. The stomach is of simple
character, and the caecum of very large size.

The teats are inguinal in position and the pla-

centa is diffuse. If horns are developed they
belong merely to the epidermis, are not sup-
ported by a bony core, and are never paired in

living forms. Where two horns exist (as in

some rhinoceroses) the second is situated be-
hind the first. Belonging to the pcrissodactylate
Ungulata, besides many extinct Tertiary fam-
ilies, are three living ones typified by the tapirs,

rhinoceroses and horses (qq.v.). The group is

declining.

The Artiodactyla, or *even-toed" ungulates,
are distinguished by the presence of either
two or four toes, the third toe of each foot
forming a symmetrical pair with the fourth.
The premolar teeth, whatever their character,
are always simpler than the molars. When
horns are developed they nearly always exist in

pairs, and are supported on bony "cores." The
stomach is very complex in the ruminating
forms, and the catcum is small. The dorso-
himbar vertebr.ie number ig, and the femur
wants a third trochanter. Unlike the Perisso-
daclyla the Artiodactyla are a dominant group
and, while in the early Tertiary times they
were surpassed by the former in number and
variety, they have steadily progressed as the lat-
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ter have declined, and to-day are represented by
about one third of the known families, very nu-
merous genera and species and often vast num-
bers of individuals. The living families are
arranged under the sections Suina, or pig-like

Artiodactyla, Tylopoda, or camel-like Arlioda€-
tyla, Tragidina, the chevrotains, and Pecora or
ruminants (qq.v).

Consult: Flower and Lydekker, 'Mammals'
(London i8gi) ; Lydekker, <VVild Oxen,
Sheep and Goats' (London 1898) ; 'Deer of
All Lands' (London i8g8) ; 'Great and Small
Game of Europe, Asia and Africa* (Lon-
don 1901) ; Bryden, 'Great and Small Game of
Africa' (London 1899) ; Sclater and Thomas,
'Book of Antelopes' (London 1894-1900) ;

Caton, 'Antelope and Deer of America' (Bos-
ton, 18S1) : Woodward, 'Vertebrate Paleontol-

ogy' (Cambridge 1898) ; Marsh, 'Dinocerata'
(Washington 1884) ; Cope, 'Organic Evolu-
tion' (Chicago i8g6).

J. Percy Moore,
University of Pennsylvania.

U'nicorn, a fabulous animal, described in

ancient accounts as a native of India, with the

body of a horse but of larger size, and with one
horn of V/z to 2 cubits in length on its forehead,

perfectly straight, with a white base, black
middle, and red tip. The unicorn was adopted
as a supporter of the royal' Scottish arms, from
which it has been introduced as the left sup-
porter of the British arms, and has in this form
been imported into India.

Unicorn-fish. See File-fishes.

Unicorn Plant, one of the popular names
of plants of the genus Martynia, glandular,
pubescent, and fetid herbs, natives of America.
They have irregular funnel-form corollas, with
oblique tubes, and limbs which are slightly two-
lipped. The flowers are velvety, yellowish-
white and purple-mottled, and borne in racemes
on a decumbent stem possibly two feet long in
the devil's horns {M. loidsiana), common in
the southwestern United States, and occasion-
ally escaped from gardens. The leaves vary
from ovate to orbicular, sometimes undulate at

the edges, and the fruits are four-celled, 4 to 5
inches long, oblong, and prolonged into a curved
point, much longer than the body. At maturity
the rather fleshy, outer, green layer of the fruit

disappears, and leaves the woody part of the
pods, which ultimately splits into two valves,
that are very tough and black, and sometimes as

much as 13 inches long. These tapering horns
are moistened and split by the Indian women of
the Southwest, who weave them into their bas-
kets, as the black element necessary in their

color-scheme of decoration. The plant itself

often serves as a motif for the design.

Unicorn-root, a graceful smooth plant
(Chamirtiriiim htleuin) of tlie bunch-flower
family. It has a tuft of radical spatulate foliage
and stem-leaves which are narrow. The flowers
are small and white, with a perianth of six
segments, and are dicecious, in long racemes.
The staminate racemes, nodding at first, eventu-
ally stand straight; fertile ones are always erect.

The fertile plants are sometimes three feet high.
The tuberous rootstocks are bitter, and an
infusion of them is a popular tonic and anthel-
mintic, and is said to be a large ingredient of
certain patent medicines. One of the industries

of the mountaineers of the southern Alleghanies
is that of digging up these roots. This Chamcc-
liriiim is also known as devil's hit, or blazing
star. The latter name being more generally and
correctly applied to the stargrass (q.v.) (Aletris
farinosa), which is a similar plant, having a
bitter-tuberous rhizome.

Uniformity, Act of, in English Church
history, the acts 13 and 14, Charles II., designed
to regulate the terms of membership in the
Church of England and in the colleges of the
universities of Oxford and Cambridge. Both
the Anglican (or Episcopal) and the Presby-
terian parties had desired that their respective
belief should be that of the established church,
and Charles Stuart, who, as a step toward ob-
taining his father's throne, wished to stand well
with both parties, promised, while still in exile
at Breda, to use his influence to bring about a
certain measure of comprehension. But the
Parliament, which was overwhelmingly Angli-
can, was in no mood to favor such a scheme, and
the Act of Uniformity which was passed re-

quired the clergy to sign the Thirty-nine Ar-
ticles and to use the Book of Common Prayer.
The enforcement of these regulations wrought
the exclusion or the secession from the estab-
lished church of 2,000 ministers and laid the
foundation of modern dissent. Among the pro-
visions of the Act of Uniformity was one which
made actual receiving of the communion of the
Anglican Church a condition precedent to the
holding of public offices : this condition was
abolished by the act 9, George IV., ch. 17 ; and in
1829 the Test Act of 1672, a supplement to the
Uniformity Act, was repealed : that act excluded
Roman

_
Catholics from public offices. In 1871

the University Tests Act abolished subscription
to the Articles, all declarations or oaths respect-
ing religious belief, and all compulsory attend-
ance at public worship in the universities.

Uniformitarianism, Huxley's name for the
Lyellian doctrine of uniformity of geologic pro-
cesses and results in all ages of the earth's his-
tory. In other words this doctrine teaches that
the forces operative upon and within the earth
to-day, were active in former geologic tiines,

and produced the same results, and to them
alone are due the structural features of the
earth and not to catastrophic revolutions. See
HuTTONiAN Theory.

Uniforms, Military and Naval, are the
particular dress and equipment assigned by
proper governmental authority to the various
grades of officers and men in the army and
navy. As a rule the uniform consists of one
prevailing color, variously ornamented and
"faced" according to the rank and corps. It

was not until the 14th century that the dis-
tinguishing dress of the military man was in-

troduced in Europe. Since 1890 a remarkable
similarity in color has been apparent among
tlie army and navy uniform of the leading
nations, blue being the prevailing color in the
army and white in the navy. The distinguish-

ing features of national uniforms are as fol-

lows:
Austria.— Light blue cloth tunics and gray

trousers are generally worn in the Austrian
army, the various regiments being distinguished
by the head dress or the uniform facings.

France.— Uniforms were first officiallv worn
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by the French soldiers in 1670. The cavalry

wore white coats, leather breeches, plumed hats

and high boots ; the infantry white throughout

with red facings. Later the cavalry wore blue

and the dragoons green. In 1820 the general

use of white was abandoned and blue became
the vogue, and in 1843 a long gray coat was
adopted. In 1903 a tunic of dark blue and
trousers of dark gray with scarlet facings was
adopted for the army. In the French navy the

uniforms are similar to those worn in the

United States.

Germany.— Infantry regiments in Germany
wear dark blue tunics and trousers with scarlet

facings. Saxon and rille regiments wear green

tunics with scarlet facings. The present day
uniforms are not unlike those worn by the

United States army. White is the prevailing

color in the navy.

Great Britain.— Military uniforms in Great
Britain may be said to date from the Restora-

tion, and the consequent formation of a stand-

ing army. As early as Henry VIII. 's time the

sovereign's bodyguard received a distinctive

dress. But this dress was several times changed
and cloth of gold and silver became red and
yellow damask in 1529, and then white

and black shortly afterward. The life guards and
the horse guards, formed in 1661, were dressed

in scarlet coats, feathered hats, and jack boots.

Cocked hats were soon after given them, and
in 1812 helmets. Somewhat similar changes
have taken place in the rest of the army. Scar-

let may be said to be the national uniform of
the British army, but this only applies to the
tunic or jacket, and there are many exceptions.

Thus British artillery and many cavalry regi-

ments wear blue, all rifle regiments green, some
regiments of Indian army yellow, drab and
French gray, some colonial and other volunteers
gray. In hot climates, during summer, only
white or buff uniforms are worn, and the white
helmet is universal for European troops. The
kilted dress of the Highlanders is peculiar to

the British army, but the black soldiers of the

less well-known West India Regiment are

dressed like Zouaves, the jacket being red and
trousers blue instead of the reverse. Generally

all hussars and lancers wear blue, all other
cavalry red tunics with blue overalls; but the
iith Hussars have crimson overalls, the 6th
Dragoon Guards blue tunics and the i6th
Lancers red. The Scots Grey and foot-guards
wear bearskins, and all fusiliers hats of similar

shape ; hussars and horse artillery wear the
Busby, kilted regiments the feather bonnet,
Highland Light Infantry the shako; rifle regi-

ments now a small astrakhan busby, staff-officers

cocked hats. All others wear helmets, metal
for cavalry, blue cloth for other arms ; native
Indian regiments generally turbans. Forage
caps of various patterns are worn in undress.
Facings, formerly very prominent, are now con-
fined to collars, cuffs, the busby bags of hussar
regiments', and the breast-pieces of lancers'
tunics. Officers of all arms wear, in addition
to other marks, badges of rank on their shoul-
der-str.-ips. One star denotes a lieutenant, two
a captain, a crown a major, a star and crown a
lieutenant-colonel, a second star a colonel.
Cross-swords added to these signify the various
grades of general officer, and cross-batons a
field marshal. The khaki (q.v.) cloth for uni-

forms was introduced in the British army during
the Boer war 1899-1903. Uniforms in the Brit-

ish navy were not in vogue until the reign of

George III. Like other nations, the prevailing

color is blue. Tail coats and epaulets are still

worn by officers in full dress, and cocked hats.

Rings of gold lace and badges on the epaulets

denote the rank.

Italy.— Like the French the Italian army
uniform is of blue and gray, with yellow facings

instead of scarlet. Blue and white are the pre-

vailing colors in the Italian navy.

Japan.— In winter the Japanese wear uni-

forms o' dark blue, and in summer khaki
and white. The artillery facing is yellow, that

of the cavalry green and of the infantry red.

Russia.— Green is the prevailing color in the

Russian army with red piping at the collar of
the tunic ; no facing being worn in the infantry.

The Cossack troops wear dark gray coats, gray
trousers tucked in high boot tops, with high
round caps made of sheepskin. The cavalry

regiments wear red facings on the collar and
sleeves. In the Russian navy the winter dress

is blue ; that of summer white.

Sweden.— Dark blue and green are the typical

colors in the Swedish army, while white is worn
in the navy. The officers of the Swedish navy
are considered as military officers ; and in full

dress are obliged to w^ear spurs.

United States.— Blue is the uniform of the
United States army, the overcoat and trousers
sky-blue, the blouse and uniform dark-blue.
The head-dress is a very distinctive part of the
uniform. In the Cuban campaign and in Porto
Rico and the Philippines, buff khaki superseded
blue. The uniforms of the Confederates were
gray. In the United States army the shoulder-
straps of a second-lieutenant are plain, those of

a first lieutenant bear a silver bar at each end,
those of a captain two silver bars at each
end, those of a major a gold oak-leaf at each end
(silver for a lieutenant-colonel); a colonel's

shoulder-straps bear a silver eagle, a brigadier's

a silver star, a major-general's two and a lieu-

tenant-general's three silver stars, and the gen-
eral's two silver stars with a gold eagle and
device between. In the United States navy dark
navy-blue is the uniform color, but in warm
weather a service coat of white linen duck
trirnmed with white braid is substituted, and a
white cork helmet takes the place of the cocked
hat or service cap. All commissioned officers

wear gold bullion epaulets on each shoulder

;

rank is indicated by strips of gold-embroidered
white oak-leaves or of gold lace, and by devices
on the shoulder-straps. Ofliicers are equipped
with special full dress uniforms, evening dress
and mess dress. The special full dress is only
worn on important ceremonial occasions. En-
listed men have three classes of unifortn; dress,
undress and working dress of either white or
blue. See also Costume, Ep.^ulet.

Unigenitus, u-nT-jenf-tus, the bull (1713)
of_ Clement XI. by which 101 theological prop-
ositions of a Jansenistic tenor contained in the
writings of Pasquicr Quesnel are condemned
as heretical, scandalous, impious, etc. : see
Quesnel; J.\nsenism. The title of the bull is

derived from its opening words Unigenitus Dei
Filitis. Among the doctrines alleged to be con-
tained in- Quesnel's writings (< Moral Reflex-
ions' on the Gospels and the whole New
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Testament) is this, that all love except the super-

natural love of God is evil ; that without this

supernatural love there can be no true hope,
observance of the law or religion ; that every
prayer made by a sinner is itself sinful ; and
that the Church is made up of the elect alone.
While Louis XIV. lived he compelled obedi-
ence to the bull; but after his death, 1717, and
the succession of his great-grandson, Louis XV.
nnder a regency, those ecclesiastics who were
opposed to the Roman decisions, among them
Noailles, archbishop of Paris, and four other
bishops, made appeal to a future council of the
Church against the pope. Another appeal was
made '^from the pope ill informed to the pope
better informed" ; but the popes who succeeded
Clement XL down to 1730. namely. Innocent
XIIL, Benedict XIIL and Clement XII., would
not entertain the appeal ; the assembly of the
French clergy, in 1723, petitioned the king to
uphold the Unigenitus with all the power of
the state ; in 1727 one of the appellants, Soanen,
bishop of Seez, was condemned by a provincial
church council, and was banished by the gov-
ernment; even Noailles in 1728 went over to the
side of the Ultramontanes, and in 1730 the Sor-
bonne formally accepted the bull ; the same year
the parliament of Paris was compelled to reg-
ister it.

Unimak, 00-ni-mak', an island of Alaska,
the largest of the Aleutian Islands, about 7S
miles long and 25 miles wide. A lagoon called
Isanotski, or False Pass, separates the island
from the mainland of the Peninsula of Alaska.
Like the adjacent islands, it is volcanic, Shishal-
din, an active volcano, is about 9,000 feet high.
Sulphur abounds on the slopes and base, in
crevices, of Shishaldin and near Progrumnoi
volcano (5,523 feet high), in the western part of
the island. The island is rocky and almost des-
titute of trees. The villages are few and small.

Union, ii'nyon, Maine, town in Knox
County ; on the Georges Valley Railroad, a short
line which extends from Warren (q.v.) to
Union. The town contains the villages of Union,
South Union, North L^nion, and East Union.
It was settled in 1744 and was first called
Taylor Town. In 17S6 it was organized
as the Plantation of Sterlington, but the same
year it was incorporated and took the name
Union. In 181 1 a part of the town was set off

and called the town of Washington. The chief
manufacturing establishments are mowing ma-
chine works, machine shops, carriage and fur-
niture factories, and organ works. Stoves are
made here and considerable attention given to
farm and dairy products. Pop. (1890) 1,436;
(1900) 1,248.

Union, La, la oo-ne-6n', Philippines, a
province of the island of Luzon, in the south-
western part of northern Luzon, bordering on
the China Sea ; bounded on the north by Ilocos
Sur, on the east by Lepanto and Benguet, and
on the south by Pangasinan ; length, north and
south, 51 miles; greatest width, 31 miles in the
north, narrowing to 10 miles in the south ; area,

867 square miles. The province is mountainous
in the east, the western mountain sides sloping
abruptly to the coast plains. There are numer-
ous small rivers. The soil is well cultivated ; to-
bacco, rice, corn, cotton, sugar, and chocolate
are the principal products ; large quantities of

sibucao, a valuable dye plant, grow on the
mountains. Live-stock raising is one of the
principal industries of the province ; carabaos
and cattle, horses, and hogs are raised. The
west coast road of Luzon traverses this prov-
ince ; this is paralleled by a telegraph line and
also the proposed route for a continuation of the
Manila & Dagupan Railroad ; there are no roads,
however, which extend any distance into the
interior. Civil government was established in
August 1901 ; and at the close of tliat year the
provincial governor reported the province in a
peaceful and prosperous condition. Pop. (1901)
1 10,464.

Union, La, Salvador, a seaport and capital
of the department of the same, at the base of
the Pinos volcano, rising from the west shore
of L^nion Bay, a landlocked inlet of the Gulf of
Fonseca. An active domestic and coasting
trade is carried on. Pop. 4,000.

Union, Legislative, in British history, the
incorporation of the kingdoms of Scotland by
the Act of Union in 1707, and the union of the
kingdom of Ireland with that of Great Britain
in 1801. In the case of the union of Scotland
with England to form the United Kingdom of
Great Britain, it was provided in the Act of
Union that there should be one parliament,
in which the Scotch peers would be represented
by 16 of their number to be elected for each par-
liament, and that 45 Scotch members should sit

in the House of Commons. The Episcopal
Church was to be the State Church for Eng-
land, the Presbyterian for Scotland. Ireland
was till 1801 a kingdom distinct from that of
England and Great Britain, but in that year
was united with Great Britain to constitute the
United Kingdom of Great Britain and Ireland.
Ireland's representation in the parliament of the
United Kingdom was to be four lords spiritual

(bishops) and 28 lords temporal in the House
of Peers, and 120 members of the House of
Commons. The Episcopal Church in Ireland
and the Episcopal Church of England were
united in one Protestant Episcopal Church.

Union Christian College, located at

Merom, Ind. It was chartered in 1859 under
the auspices of the Christian Church, and opened
to students in i860; the government of the col-

lege is vested in a board of 15 trustees elected

by the stockholders from nominations made by
the Church conferences of Illinois, Indiana, and
Ohio. The college has, in addition to the regu-
lar collegiate departments of instruction, a Bib-
lical Department, a Normal Department, a De-
partment of Music, a Preparatory Department,
and special courses in elocution and physical

culture. There_ are two collegiate courses, the
classical and scientific leading to the degrees of
A.B. and B.S. respectively; a limited number of
electives are offered in each course ; and a thesis

is required for the obtaining of a degree. The
degrees of A.M. and M.S. are conferred for

graduate work. The Biblical Department and
the Normal Department both offer three years'

courses. The college is open to men and women
on equal terms ; a separate dormitory is pro-
vided for young women. The students main-
tain two literary societies. In 1901 an offer of

$30,000 for the endowment was received from
F. A. Palmer of New York, on condition
that the college raise $20,000. The condition

was met by 1902, and thus $50,000 added to the
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endowment fund. The students in 1904 num-
bered 189, and the faculty 10.

Union City, Ind., city, Randolph County;

on the Pittsburg, C, C. & St. L. and the Cleve-

land, C, C. & St. L. R.R.'s; about 80 miles

northeast of Indianapolis, and 32 miles east of

Muncie. It is near the Ohio boundary. Union

City is in an agricultural and stock-raising re-

gion ; and the forests contain valuable hard

woods, as ash, oak, hickory, walnut, and chest-

nut. The chief manufacturing establishments

are flour mills, creameries, furniture factories,

and machine shops. There are a high school,

public and parish schools, and a library. The
two state banks have a combined capital of

$175,000. Pop. (1890) 2,681; (1900) 2,716.

Union City, Mich., village in Branch
County ; on the Saint Joseph River, and on the

Michigan Central railroad; about 55 miles

southwest of Lansing and 28 miles southeast of

Kalamazoo. It is in a fertile agricultural re-

gion. The chief manufacturing establishments

are a flour mill, creameries, a machine shop, and
lumber mills. It ships a considerable amount of

farm and dairy products, and fruit. The two
national banks have a combined capital of

$100,000. Pop. (1890) 1,156; C1900) 1,514-

Union City, Pa., borough in Erie County;
on the Pennsylvania, the Western N. Y. & P.,

and the Erie R.R.'s; about 25 miles southeast

of Erie. It is in an agricultural and oil region.

The chief industrial establishments are flour

mills, barrel factories, wagon and carriage

works, furniture factories, oil-refinery, a tan-

ner}', and a pump factory. Cabinet ware and
dairy products are among the shipments to out-

side markets. The educational institutions are

a high school, public and parish elementary,

schools, a business college, and a library. There
is one national bank, established in i8g8, with

a paid up capital of $50,000 and deposits amount-
ing to $292,110. Pop. (i8go) 2,261; (1900)

3,104-

Union City, Tenn., town, county-seat of

Obion County ; on the Nashville, C. & St. L. and
the Mobile &. O. R.R.'s ; about six miles from
the Kentucky border and 110 miles northeast of

Memphis. It is in an agricultural and stock-

raising region and nearby are extensive timber

lands. The chief manufacturing establishments

are lumber mills, ice factories, canneries, fur-

niture works, cotton mills, spoke factories, and
machine shops. The principal products shipped

to other markets are farm and dairy products,

fruit, cotton, and lumber products. In 1900

(government census) there were 35 manufactur-
ing establishments, the value of whose average

annual products was $558,470. The educational

institutions are Union City High School and
Training School, five public elementary schools,

four for white and one for colored pupils, and
a school library. The two banks have a com-
bined capital of $100,000, and deposits, $175,000.
Pop. (1890) 3,441; (1900) 3,407.

Union College, located at College View,
a suburb of Lincoln, Neb. It is a part of the

school .system of the Seventh-day Adventists

;

the site was chosen in 1890, and the college

opened to students in 1891. It is avowedly de-

nominational and observes the Sabbath on the

seventh day (Saturday). It is open to both
men and women. It offers two regular college

courses leading to degrees, the literary and
scientific, and confers the degree of A.B. and
B.S. A limited amount of elective work in ad-

vanced courses is allowed in the senior year.

There is also an academic course of four years,

and a number of special courses, including the

ministerial course (three years), the advanced
normal course (three years), the elementary
normal course, preparatory medical course, pre-

paratory nurses' course, commercial course,

phonography course, and a German Biblical and
a Scandinavian course, the two last mentioned
being especially designed to train missionary

workers among Germans and Scandinavians.

Instruction is also given in music and art. In

1902 it was decided that manual training should

be required of every student. Instruction and
practice work are given in printing, broom-
making, carpentering, blacksniithing, metal

working, electrical work, tailoring, sewing, and
cooking. 'The Central Advance' (a denom-
inational paper), a German and a Scandinavian
paper are printed at the college shop. The cam-
pus consists of 22 acres on elevated ground ; the

chief buildings are the main building, and the

dormitories or "homes." The library in 1903

contained over 2,000 volumes ; the students in

all courses numbered 450.

Union College, located at Schenectady,
N. Y. See Union University.

Union Flag, or Union Jack, the national

flag of Great Britain and Ireland, is a

composite of the prominent features of the

flags of England, Scotland, and Ireland. The
first union flag was made upon the acces-

sion of James I., and from the fact that

that sovereign signed himself "Jacques" the

flag has been improperly nicknamed the Union
Jack (a "jack" properly being a flag flown upon
the jack-staff of a ship). The first national flag

in 1606 combined the English banner of St.

George (argent, a cross gules) with the Scot-

tish banner of St. Andrew (azure, a saltire ar-

gent). In 1707 the flag was revised, becoming
in heraldic terms azure, a saltire argent sur-

mounted by a cross gules fimbriated of the sec-

ond. When Ireland was united with the king-

dom of Great Britain the flag was again altered,

the red cross of St. Patrick being introduced,

and forming the present Union Jack. In her-

aldic terms it is: azure, the crosses saltires of

St. Andrew and St. Patrick quarterly per saltire

counterchanged argent and gules, the latter fim-

briated of the second, surmounted by the cross

of Saint George of the third fimbriated as a

saltire. This was first hoisted on the Tower of

London I Jan. 1801. Tlie flag is the national

flag for use on shore and for land forces ; it is

used at sea only on a ship bearing the English

sovereign, when it is hoisted at the main mast,

and at the main mast of the flag-.ship of a fleet

commanded by an admiral. When this flag de-

sign occupies the upper corner next the staff of

a red, white or blue field the flag so formed is

called the red, white, or blue ensign and is the

flag for use on shipboard. Merchantmen carry

the red ensign, and all British war vessels carry

the white ensign divided into four quarters

by the cross of Saint George. The British flag

with a white star in the centre surmounted by a
crown is the flag of the governor-general of

India.

In the United States the term "Union Jack"
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is applied to the blue flag with white five-pointed
stars (one for each State in the Union), used
in the navy. The flag is usuallj' displayed when
the vessel is in port.

Union Label, a method adopted in the
United States by trade iniions for the peaceful
solution of the boycott question. The union
label originated in 1896 with the cigarmakers of
San Francisco in their conflict with Chinese
labor. Since then its application has spread till

all trades-unionism looks to it as one of the

most successful means of waging the struggle
with combined capital. By agreement witli the

manufacturers the labels, copyrighted by the
unions, are attached to the various products of
factory and mill, each bo.\ of cigars, for in-

stance, each newspaper, each garment, and so

on. A few unions, notably the famous "Big
Six" Typograpliical Union of New York, with
nearly 6,000 members, have imposed a fine for

purchasing any but labeled goods, provided they
can be had.

While many unions have their own copy-
righted labels, a large number employ the com-
mon label of the American Federation. Many
States have passed laws imposing penalties upon
counterfeiters of labels, and upon users of coun-
terfeit labels. See American Labor; Labor;
Unionism ; etc.

Union League of America, The, began in

1862 in order to check tlie spread of disaffection
to the United States government and to "make
loyalty effective." The movement was spon-
taneous ; the members of the United States
Sanitary Commission began the organization in

1862, in Ohio, Philadelphia, and New York.
Leagues were formed all over the North before
the end of 1863. The members were pledged to

repudiate any political belief that conflicted
with unconditional loyalty to the Union. Sev-
eral similar orders were absorbed by the Union
League. The organization distributed more than
5,000,000 political pamphlets; recruited negro
regiments ; sent teachers to instruct the negroes ;

and demanded negro suffrage in 1865. The
league was gradually extended into the South
among the "Unionists," and during 1865-6 had
a strong membership of whites in the mountain
districts of that section. In 1867 negroes were
admitted to the order in the South and at once
nearly all of the whites deserted. From 1867 to

1876 the league and its offshoots formed the "ma-
chine" of the Radical party in the South. It

controlled the negro vote absolutely and organ-
ized it well ; it made all nominations for office,

and severely disciplined those who disobeyed
orders. A constitution and ritual were adopted
for use in the South. There was a weird initia-

tion ceremony to impress the negroes. The
members swore to vote for no one except
members of their own order. An ex-Confed-
erate could not join unless he would acknow-
ledge that his course during the war had been
treason, and under no circumstances was he
eligible to office in the order or to become a can-
didate for political office. The administration of
the lea.gue was in the hands of the so-called car-
pet-baggers or political adventurers from the
North. The local assemblies were called Coun-
cils; these together formed the Union League of
America, with headquarters in each Southern
State and general headquarters in New York.

In the councils the negroes were drilled in the
faith of the Republican party, a catechism being
prepared for that purpose. There was complaint
that the league was a cause of disorder and
violence among the blacks on account of its in-

cendiary teachings. At one time it was said
that the membership reached 500,000 in the
South. In the Nortli after 1865 the order
gradually died out, the surviving leagues becom-
ing social clubs, .^s an institution of Recon-
struction the Union League was most important.
The rigid organization and the strict control
imposed by it upon the blacks, made it possible
for them to vote as a race and vote the Repub-
lican ticket. Without the admirable discipline

of the order, the few leaders of the Radical
party in the South would have been unable to

prevent the Conservative or Democratic party
from controlling the votes of the negroes, thus
preventing the objects of the Reconstruction.

Consult: Bellows, 'Histor,- of the Union
League Club of New York' ( 1876) ; 'Chronicle
of the Philadelphia Lhiion League* (1901);
*Gulf States Historical Magazine' (September
1903); "Ku-Klux Report,' 13 vols. (1872);
Herbert, 'The Solid South' (1890); Lester
and Wilson, 'Ku-Klux Klan' (1884); West
Virginia Documents relating to Reconstruction
^°- 3- Walter L. Fleming,

West I'irgiiiia University.

Union League Club, The, a social and
political club organized in i860, in New York,
by members of the local Republican party.

It was incorporated in 1865, its avowed object
being "to promote, encourage, and sustain by
air proper means, absolute and unqualified loy-

alty to the government of the United States

;

to discountenance and rebuke, by moral and
social influences, all disloyalty ^o said govern-
ment and every attempt against the integrity of

the nation" ; and also to establish a library and
art gallery for the collection of literature and
works of art, and military trophies relating to

the war. The club had a membership of about
2,000.

Union Pacific Railroad Company. The
Union Pacific Railroad or "Overland Route,"
which was organized i July 1897, under an .A.ct

of the Legislature of Utah approved 22 Jan.

1897, "to carry out the plans of reorganization
of the Union Pacific Railway Company," and
now includes the Union Pacific Railroad, the

Oregon R. R. & Navigation Company, the Ore-
gon Short Line, and the Leavenworth, Kansas
& Western Railroad, operates in Kansas, Ne-
braska, Iowa, Colorado, Wyoming, Utah, and
Missouri. The system stretches westward from
Omaha and Kansas City to Ogden, Utah, and
also by its controlled lines, runs to and through
the States of Oregon and Washington.

Mileage.— The total mileage, main track, is

5,588; second track. 105; sidings, 1,562; water
lines, 258. The length of the Oregon Short
Line is 1,301 miles; Leavenworth, Kansas &
Western Railroad, 3.128 miles. The length of

railroad lines of the Oregon R. R. & Navigation
Company is 1,081 miles: water lines, 1,035 miles.

The Oregon Short Line branches in Montana
extend 56 miles ; Idaho, 86 miles : I'tah, 100

miles. The L'nion Pacific also own 8 small

lines in Idaho and Utah, aggregating 280 iniles.

Transportation and Equipment.— The aver-
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age number of passengers carried one mile on

this system, per year, is 450,000,000; tons of

commercial freight carried, 10,000,000. The
equipment in locomotives exceeds 800 ;

passen-

ger cars, 600; freight cars, Ji.ooo.

Service.— The Union Pacific System service

embraces several important features. One is

the maintenance of "Colonist" one-way rates to

the Pacific coast and principal western points

every day from February to April, and from
September to October. These special rates of-

fer strong inducements for intending settlers

to travel from Kansas City and other starting

points, including Denver and Cheyenne; Chi-

cago, Bloomington, and Peoria, Illinois ; Saint

Louis, Missouri ; Saint Paul and Minneapolis,

Minnesota ; and Memphis, Tennessee, to points

in California, I'tah, Montana, Washington, and
Oregon.

The special daily service, with full equip-

ment of observation cars, drawing room and
private compartment sleeping cars, dining cars

and electric lights, includes the "Overland Lim-
ited" and "The Los Angeles Limited." The
"Fast Mail." the "Colorado Special," the "China

and Japan Fast Mail," the "California and Ore-

gon Express," the "Chicago Special," and the

"Portland-Chicago Special" are al.so well

equipped.
Earnings and Expenses.— The total earnings

of the road and its connections, 1905, amounted
to $59,325,000; operating expenses, $32,000,000:

net earnings $27,462,000.

Stock and Stockholders.— There are 14,256

stockholders in the Union Pacific Railroad
Company. The common .stock outstanding is

valued at $108,772,000 ; -preferred stock, $100,-

000,000. The bonded indebtedness of the com-
pany is $187,257,000. The rate per cent paid,

last dividend (i Oct. 1905) was: common,
2j4 per cent; preferred, 2 per cent. The high-

est coinmon stock quotations. 1904, were : high-

est, 117: lowest, 71 : preferred. 1904, highest. 98:
lowest, 86^2. The highest common stock quota-
tions, 1905, were 1383/^; lowest, 113; highest

preferred stock quotations. 1905, were: highest,

1015^ ; lowest, 95^4.

Water Seri'ice.— The water service covers
a large area and embraces several steamship
lines, including routes between San Francisco
and Portland, on the Columbia River, to the

East to Panama, and in other directions.

Tourist Sen-ice.— Tourist cars run to and
from California and Oregon daily, via Omaha,
supplying all facilities required for this special

service.

History of the Road.— The Union Pacific

Railroad Company was formed "for the purpose
of acquiring, constructing, and owning railroads
in the State of Utah, and elsewhere, with spe-

cific authority to acquire the railroads, prop-
erties, franchises, and land grants formerly be-
longing to the I'nion Pacific Railway Com-
pany." That corporation owned four divisions
of railroad, with a total length of lines of 8.172
miles. In 1893, receivers were appointed for
all lines except those owned jointly with other
companies. Afterwards, separate receivers were
appointed for some of the controlled roads.

When the Union Pacific Railway Conipany
was first placed in the hands of receivers, the
bonds outstanding aggregated $78,470,000. In
addition to this amount, the government sub-

sidy bonds amounted to $3^,540,000. On this

latter amount, the unpaid interest was $18,194,-

000. At that time the share capital of the com-
pany aggregated $60,869,000. A short time af-

ter the receivers had taken possession of the

property, legislation to guarantee a Federal

government lien at 3 per cent was proposed

in Congress. The security holders at the same
time put forward a re-organization method.

Both plans were defeated.

In 1897 the main line, from Council Bluffs

to a point five miles west of Ogden, Utah, a

distance of 1.048 miles, together with 70 per

cent of the equipment, was sold under fore-

closure and purchased by the re-organization

committee, which later, borrowed $44,000,000

from a syndicate. Following this event many
extensions were made. In 1899, control was
acquired of the Oregon Short Line Railroad.

This purchase was followed by that of the

Oregon R. R. & Navigation Company property.

In 1901, by purchase of a controlling interest,

possession was gained of the Southern Pacific

Railroad Company and, three months later, con-

trol of the Northern Pacific Railroad Company
was acquired.

Recent Progress.— During 190S., the com-
pany advanced over $13,000,000 for new lines,

steamship, and rolling stock. This included 341

miles of additional completed main track. 35
locomotives, and two steamships of 27.000 tons

each. The increase in gross receipts. 1905, oyer

1904, was $835,000. The present plant consists

of 835 locomotives, 556 passenger cars, 22,406

freight cars with a carrying capacity of 661,000

tons.

Union Springs, Ala., town, county-seat of

Bullock County: on. the Central railroad of

Georgia; about 40 miles southeast of Mont-
gomery and 175 miles northeast of Mobile. It

is in an agricultural and fruit region. The chief

manufacturing establishments are cotton gins,

cottonseed-oil mills, cotton mills, spoke ,ind

handle factories, grist mills, and a machine
shop. The educational institutions are a high

school, founded in 1899. public graded schools.

and several private schools. The two banks

have a combined capital of $122,000. and de-

posits, $310,000. Pop. (1905) 3,000.

Union Theological Seminary, located in

New York. It was founded in 1836 under

the auspices of the Presbyterian Church ; the

directors and professors of the seminary give

their assent to the Westminster standards of

this Church, but students of all denominations

are freely admitted. The seminary oflters the

following courses: (i) A three-years' course

leading to a diploma requiring the study of

Greek and Hebrew: (2) a three years' course

leading to the degree of B.D.. requiring more
hours' work and a higher standing than the

diploma course, special work in soine depart-

ment chosen by the student and inchuling a

thesis; (3) a four years' course requiring one

year's graduate work and a thesis; (4) special

and partial courses. For admission to the de-

gree courses college graduation is required; for

the diploma course college graduation or ex-

amination in Latin, Greek, philosophy. English,

and history. Part of the work in the regular

courses is elective, and some electives arc pro-

vided for at Columbia and New York universi-
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ties. The curriculum of the seminary includes
courses in Old and New Testament philology
and exegesis, biblical, systematic, and practical
theology (including study of missions), apolo-
getics. Christian ethics, church history and his-
tory of religion, voice culture and sacred music.
Training in actual Qiristian work is provided in
churches and chapels, public institutions, and
settlement work; the Union Settlement is closely
related, though not officially affiliated with the
university. Seminary extension courses for lay
workers were established iu igoi. There are a
number of undergraduate scholarships, four
graduate scholarships, and two fellowships. The
seminary buildings contain a chapel, lecture-
rooms, library, museum, reading room, gymna-
sium, social room, and dormitory rooms. The
nbrary in 1904 contained 79,940 volumes, includ-
ing special collections in American and English
history. The students in 1904 numbered 119,
including the 2 fellows and 41 graduates.

Union University. Union College, unlike
the other older colleges in America, came into
existence in response to a popular demand,
which was essentially a citizens' movement, and
e-xpressed the growing national feeling. For
this reason it did not take the name of any indi-
vidual, and was from the beginning independent
of denominational control. The first petition,
signed by 850 citizens of Albany, Tryon, and
Charlotte counties, was presented to the legis-
lature of New York in 1779, or while the Revo-
lutionary War was still in progress. It was not,
however, until 1795, and after repeated appeals

•

to the legislature, that a college charter was
granted, although in 1785 an academy was
organized which became the practical foun-
dation of the college. The first president was
the Rev. John Blair Smith, a graduate of Prince-
ton. He was succeeded after four years by the
Rev. Jonathan Edwards, the Younger, who died
in 1801. The next president was the Rev. Jon-
athan Maxcy, a graduate of Brown and a Bap-
tist, who resigned because of ill-health in 1804,
when the Rev. Eliphalet Nott, also an alumnus
of Brown, but a Presbyterian, was elected to the
presidency. With his election the college began
a new and aggressive life. Dr. Nott was a man
of commanding presence and inspiring person-
ality, fertile in ideas, and tireless in energy.
Under his vigorous administration the college
grew rapidly in numbers and in reputation, until

it became one of the most prominent institutions
in the country. Dr. Nott may be called the
pioneer in modern educational progress. He
was the first to break away from Old World
traditions, and introduce new courses of study.
As early as 1809 he instituted a course in mod-
ern languages, and in 1835 he established a sci-

entific course running parallel for three years
with the classical course. In 1845 he added a
course in civil engineering, anticipating the de-
mand for technical training which almost every
other institution has since recognized. In still

other ways Union College early gained distinc-
tion. It gave larger liberty to student life, and
for necessary discipline depended more upon
moral suasion than upon the enforcement of
arbitrary penalties. It originated the college
fraternity system, the oldest of these Greek letter
societies, Kappa Alpha, Sigma Phi, and Delta
Phi, having been founded at Union in 1825,
1827, and 1828, respectively. These were fol-

lowed by Psi Upsilon in 1833, Chi Psi in 1841,
and Theta Delta Chi in 1847. Dr. Nott's presi-
dency covered a period of 62 years, from 1804
to 1866, when he died at the advanced age of 93
years. He was succeeded by the Rev. Laurens
P. Hickok, who had served as vice-president
during the latter part of Dr. Nott's life. In i858
Dr. Hickok resigned, and in 1869 the Rev.
Charles A. Aiken was elected to succeed him.
Dr. Aiken held the office for two years, and was
followed by the Rev. Eliphalet Nott Potter, a
grandson of Dr. Nott. Under Dr. Potter the
college was greatly strengthened, and regained
much of its earlier prestige. He resigned in
1884, when for four years the college was with-
out an official head, the Hon. Judson S. Landon
acting as provisional president. In 18S8 Harri-
son E. Webster became president, but because of
ill-health resigned in 1894, and was succeeded
by the present president, the Rev. Andrew V. V.
Raymond.

Union College is noted for the large number
of its graduates who have become prominent in

political life and as men of affairs. Before
i860, it was the most distinctively national of
all our educational institutions, drawing its stu-

dents from every part of the country, especially

from the South. Because of this it suffered
more than did any other Northern college during
the Civil War. It has always been thoroughly
democratic in spirit, and has aimed to give its

students a practical education. In recent years,
while not abandoning its historic position as a
classical and literary institution, it has taken
advantage of the exceptional opportunities
offered by its location in the city of Schenec-
tady, the recognized centre of scientific interests,

-

and has developed, with the co-operation of the
General Electric Company, strong civil, sanitary
and electrical engineering courses. With its in-

spiring traditions, its present sound financial

condition, and its increasing patronage, this old
college has much to expect of the future.

In 1873 Union University was organized by
legislative act, and included the academic and
engineering departments in Schenectady, and the
law school, medical college, and Dudley Observ-
atory in Albany. To these several departments
was afterward added a school of pharmacy,
founded in Albany in 1881. The academic de-
partment offers three courses, leading to the de-
grees of A.B., B.Ph., and B.S. ; the work of the
last two years is largely elective; in addition the
work of the engineering department leads to
the degree of bachelor of engineering. The
course at the medical school is four years, and
the courses at the law school and school of
pharmacy two years each. The observatory pos-
sesses a large equatorial telescope, a meridian
circle, and full scientific equipment.

A. V. V. R.\YM0ND, D.D.,
President Union University.

Union'idae, a family of bivalved mollusks,
the fresh-water mussels (q.v.).

Unionism, or Labor Union, a general
name for organized labor. In the United States
one person in every 40 of population, or some-
thing over 2,000,000 individuals are affiliated

with labor organizations. These associations

are the natural result of the extension of the

factory system and the outcome of modern
industrialism. In Great Britain trade-unionism
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is of older growth than in the United States, greater than its total enrollment m 1898

but since 1890, this country has reached a

definite plane of comparison. The accompany-

ing diagram prepared by William Z. Ripley,

professor of economics in Harvard University,

will show the growth of trade-union member-
ship in various countries since 1891. One of

the most interesting features of this diagram is

and nearly equal to its membership in 1899. In

1897 it was conservatively estimated that the

membership of the American Federation of Labor
was 950,000, and that the total for the United
States, including the Railway Brotherhoods, the

Knights of Labor and other independent organ-

izations, was 1,400,000. The New York Bureau

the position occupied by Great Britain and of Labor, about the same time, figured out a

Ireland. Until 1900, despite their relatively total of 1,600,000. The present membership, in

small size, these countries stood against all the 1903, of the American Federation of Labor,

other great nations of the world in a class by being 1,600,000, and assuming that the m-
themselves as respects the forces of organized dependent organizations have at least held their

labor. Until 1901 they had ttiore trade-union- own since 1900, we have a total for the United

ists than all the rest of the world put togetlier. States of about 2,000,000, as against 1,900,000 for

France and Germany betrayed relatively little Great Britain and Ireland. In New York State

evidence of this effect of modern industrialism, alone in 1903 there were 2,365 unions in exist-

The upward trend in the number of unionists ence, as against 1,156 in 1899 and 976 in 1897.

Their aggregate member-
ship had increased during
this time from 151,000 in

1897 to 357,000 in 1903.

The L^nited Brotherhood
of Carpenters, as a na-

tional body, claims to have
added 30,000 new members
in itjoi and 35,000 in 1902.

Tlie growth of trade-

unionism in America is

due largely to the trust

and combination move-
ments of capital, together
with the large strikes in

the coal mining regions.

As showing the chronolog-
ical sequence in the two
phenomena of combination
in labor and capital re-

spectively, the accompany-
ing diagram is not with-

out interest. It is based
upon a careful summary
annually compiled by the

New York Journal of
Commerce.

The Coal Strikes.—
The effect of the coal

mining strikes in Pennsyl-
vania and elsewhere upon
labor organizations is

shown by the following
Chart sliowing the comparative growth of trades-union membership and capital- figtires giving the growth

ization of industrial enterprises. (Note that while the organization of new ? . .
^ ° 1

> 1
* nf

enterprise line has varied greatly from year to year, the labor union line Ot paid-up mcmOersllip 01
shows a steady and rapid increase.) the United Mine Workers

in both these countries seems, however, to be of America. These are the official statistics of

going on at about the same rate— a rate not averages at the close of each year as furnished:

ditTerent from the annual growth in Great
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where, trade unionism stands unalterably op-

posed to the individual contract. Strikes are

necessary weapons, and the direct boycott—
that is, the boycott against the principals in a

labor dispute— is justifiable."

The Building Trades.— Great construction
companies, wholesale employers of labor in the

building trade, have been at war since 1899
more or less incessantly with the trade-unions.

Strikes, lockouts and boycotts have been com-
mon in all the larger cities. Since 1901 the

building industry has involved in the United
States an annual outlay of something like

$400,000,000 and employs more than 1,000,000

inen. The year 1904 promised, at the outset, to

surpass all others in money and men employed,
when building in every part of the country was
interrupted by an epidemic of strikes. Chicago,
San Francisco, and Saint Louis alone were ex-
cepted. Saint Louis was building its World's
Fair and could not afford to risk delay. Chi-
cago and San Francisco evolved organs of sufR-

tions at its annual conrention for 1903, will

show what is sought by the American trade-

unionist. These demands were as follows

:

1. Compulsory e-

2. The repeal of
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from the more Calvinistic tradition. I\Iany of
the churches insisted upon the earliest covenants
as a sufficient expression of religious purpose
without a further imposition of religious opin-
ion. Contests began to arise between the parish
and the church as co-ordinated parts of the
same organization. As early as 1672 at Salem,
and in 1685 at Dedham, this collision was
marked by the refusal upon the part of the
parish to allow to the church the minister that
it had selected. As early as 1699, the Brattle
Street Church in Boston, although accepting
the Westminster Confession of Faith, insisted

upon the reading of the Bible without comment
as part of the church service. Perhaps the first

challenge in the name of rationalism was uttered
by John Wise of Ipswich, who published his

'Vindication of the Government of the New
England Churches' in 1717. He says that "It is

a characteristic of man that an original liberty

was enstamped upon his rational nature, and
his liberty under the conduct of right reason,
is equal with his trust. He that hitrudes upon
his liberty violates the law of nature.*

The iSth century saw the growth of democ-
racy among the Congregational churches and
great diversity of opinion upon matters theolog-
ical. In 1737 Edward Holyoke, upon being pro-
posed as a candidate for the presidency of Har-
vard College, was opposed by the Calvinists, al-

though he was finally elected to that office.

President Quincy, speaking of this event and of
the conditions in New England which made it

possible, says : "In Boston and its vicinity and
along the seaboard of Massachusetts, clergymen
of great talent and religious zeal, openly avowed
doctrines which were variously denounced by
the Calvinistic party as Arminianism, Arianism,
Pelagianism, Socinianism, and Deism. The most
eminent of these clergymen were alumni of
Harvard, active friends and advocates of the
institution, and in habits of intimacy and pro-
fessional intercourse with its government." It

is recorded that "candidates for degrees in Har-
vard University in 1737 proposed to prove that
the doctrine of the Trinity was not contained
in the Old Testament, that creation did not
exist from eternity, and that religion is not
mysterious in its nature.'' In 1738, when it

was proposed to examine a professor of mathe-
matics as to his principles of religion, the propo-
sition was rejected, though after a long debate.

This struggle going on in Massachusetts for
a larger interpretation of religious liberty seems
to have been the occasion for the adoption by
Yale College for the first time, of the 'Assem-
bly's Catechism and Confession of Faith.'

These things are mentioned to show that the
planting of a Unitarian church at Northampton,
Pa., by Joseph Priestly in 1794, and the forma-
tion of a church by him in Philadelphia in 1796,
had been long preceded by the natural growth
of liberalism with marked Unitarian tendencies.

In 1792 a Unitarian congregation was formed
in Portland, Maine. Thomas Oxnard, who had
been an Episcopalian, became its leader. Four
years earlier, Mr. Oxnard, under the influence
of Dr. Freeman, Priestly, and Lindsay, had
written to a friend in England: "I cannot ex-
press to you the avidity with which Unitarian
publications are sought after. Our friends here
are clearly convinced that the I'nitarian doc-
trine will soon become the prevailing opinion of

this country. Three years ago I did not know
a single Unitarian in this part of the country
beside myself, and now, entirely from the various
publications you have furnished (from England)
a decent society might be collected in this and
the neighboring towns." This declaration from
New England may be compared with that of
Thomas Jefferson in Virginia that "in a century
there would be few young men who did not
profess the Unitarian faith."

In the year 1792 a Unitarian congregation
was gathered in Saco, Maine. Dr. Freeman,
the minister of King's Qiapel, reported in 1794,
that Unitarianism was making considerable pro-
gress_ in the southern counties of Massachusetts;
and in 1796 he states : "Unitarianism is on the
increase in Massachusetts."

Dr. Belknap became the minister of the
Federal Street Church in Boston in 1797, avow-
ing the Unitarian faith. Considerable influence
seems to have been exerted by the elder Hazlitt
upon the opinions of those with whom he came
in contact, and he is said to have assisted Dr.
Freeman in 1784 in revising the Prayer-Book
for the use of King's Chapel, of which Dr.
Freeman was the minister. The King's Chapel
service as still used in King's Chapel, Boston,
is the result of this revision ; this service, made
from the English Church Service, preceded
the Prayer-Book of the Protestant Episcopal
Church in America by several years.

Perhaps the first actual collision occurring in

an individual church which resulted in the estab-
lishment of a congregation avowedly Unitarian,
occurred in 1800 in the Society at Plymouth.
Chandler Robbins, minister of the Plymouth
Society from 1760 to 1799, died in the last-

named year. The parish divided upon the elec-

tion of a new pastor, James Kendall being the
candidate. For his election as pastor, 23 mem-
bers of the church voted, and 15 dissented. But
when the parish was called together, 253 voted
for Mr. Kendall, and 15 were opposed. The
settlement of Mr. Kendall was the settlement
of an avowed Arminian. Whereupon 18 men
and 35 women withdrew from the Plymouth
Church, and two years later organized the so-

ciety called the Church of the Pilgrimage.
In 1808 the Andover Theological School was

founded to maintain the view which opposed
the growing liberalism of Harvard College.
Meantime Joseph Buckminster, William EUery
Channing, Francis Parkman, Samuel C.
Thatcher, and Charles Lowell, settled over Bos-
ton churches, had made earnest protest against
the Calvinistic doctrine in the interest of indi-

vidual interpretation of religious conviction.

At the installation of Jared Sparks over the
church in Baltimore in 1819, William Ellery
Channing preached the sermon in which he set

the five points of Unitarianism over against the
five points of Calvinism ; and by the earnestness

of his presentation, the clearness of his logic,

and the spirituality of his teaching, put the Cal-
vinistic champions upon the defensive. In the
same year, he preached in the city of New York
to promote the organization of the First Con-
gregational Society in that city, which still ex-
ists as the Church of All Souls, its organization
being followed in 1826 by the creation of a sec-

ond society, now known as the Church of the
Messiah.

The effort to co-ordinate all these interests
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to a common centre took form in 1S20 in (lie

creation of tlic Berry Street Conference, nnder
Channing's leadership, and in 1825 by tlie or-
ganization of tlie American Unitarian Associa-
tion. Meantime, on tlie 20th of April 1821, the
first nnmber of 'The Christian Register' was is-

sued, as the organ of rational and spiritual re-

ligion, with snch contributors in its earlier

years as Joseph Story, Edward Everett, Dewey,
Palfrey, Pierpont, Lowell, Noyes, and Pan-
croft. The purpose of this weekly publication,

which is now in its eighty-third year of issue, is

stated in the prospectus as follows : "To incul-

cate the principles of a rational faith ; to pro-
mote the practice of genuine piety. To accom-
plish this purpose, it will aim to incite a spirit

of free and independent religious inquiry, and
to assist in ascertaining and bringing into use
tlie true principles of interpreting the Scrip-
tures."

The Unitarian position had been accepted by
so large and influential a body of laymen in

Massachusetts that the Orgnization Committee
of the American Unitarian Association contains
some of the most distinguished names of that
State as early as 1825. There was no active

propaganda, however, of views held by Uni-
tarians. Dr. Channing, in answering the attack

of Dr. Jedediah Morse, declared : <*Accustomed
as we are to see genuine piety in all classes of
Christians; in Trinitarians and Unitarians, in

Calvinists and Arminians, in Episcopalians,
Methodists, Baptists, and Congregationalists

;

and delighting in its character wherever it ap-

pears, we are little anxious to bring men over
to our peculiar opinions." This corresponds
with the exhortation of Ralph Waldo Emerson
at the second meeting of the Free Religious As-
sociation when he remarked "Let us leave con-
troversy to communities more idle and more
ignorant than ourselves."

It became inevitable, however, that there

should arise disputes over the possession and
control of the church properties of these di-

vided congregations. The contention in the

First Church in Dedham, Mass., w-as finally de-

termined by legal proceedings. The decision of
the court was as follows:

"When the majority of the members of a
Congregational church separate from the major-
ity of the parish, the members who remain, al-

though a minority, constitute the church in such
parish, and retain the rights and property be-
longing thereto."

A precedent was thus established, by means
of which all cases might be disposed of which
presented themselves between parishes and
churches in the controversial times which fol-

lowed.
The Unitarian movement in America has

maintained the Congregational method of gov-
ernment, and has steadily refused to allow the
encroachment of any ecclesiastical authority

upon the rights of the individual congregation.

There has been, however, a growing feeling in

favor of organization as between the churches.
This took form in 1865 in a convention of min-
isters and laymen held in New York under
the leadership of Rev. Henry W. Bellows, min-
ister of All Souls' Church, which resulted in the
formation of what is known as the National
Conference of Unitarian and Other Christian

Churches, the purpose of which as stated by its

constitution, is "to strengthen the churches and
societies which should unite in it for more and
better work for the kingdom of God ; to recog-
nize the fact that its constituency is Congrega-
tional in tradition and polity" ; and declares
tliat "nothing in its constitution shall he con-
strued as an authoritative test" ; and "cordially
invites to its working fellowship any who while
differing from it in detail, arc in general sym-
pathy with its spirit and its practical aims." It

is a delegate body, consisting of the minister and
two lay delegates from each church society, and
representatives from the various local organiza-
tions, and is intended by conference to map out
the movements which shall be commended to

the churches and urged upon the various organ-
izations which are the agents of the churches'
mind.

Various other forms of denominational activ-

ity have conserved the interests of Unitarianism
in America. The Unitarian Sunday School So-
ciety was organized in 1S27, two years later than
the American Unitarian Association. Its pub-
lications have received the highest praise from
experts in religious education. The National
Alliance of Unitarian and other Liberal Chris-
tian Women was organized in 1890, having for

its object primarily, "to quicken the religious life

of our Unitarian churches, to bring the women
of the denomination into closer acquaintance,
co-operation and fellowship." This organiza-
tion has now 13,000 members. The Unitarian
Temperance Society was organized in 1886, and
the Young People's Religious Union in i8g6.*

The Divinity School of Harvard University
was established in 1817. The endowment was
provided by Unitarians that *every encourage-
ment be given to the serious, impartial and un-
biased investigation of Christian truth." Its

constitution provides that "no assent to the pe-
culiarities of any denomination of Christian
shall be required either of the instructors or
students."

The Meadville Theological School was
opened for students preparing for the ministry
iri 1844. It has maintained at Meadville, Pa., a
rigorous training school of a high grade of
scholarship for the ministry of religion, pro-
viding by the charter that "no doctrinal test shall

ever be made a condition of enjoying any of the
opportunities of instruction in the school."
Tuition is without charge.

Various local conferences, clubs, and minor
organizations have marked the growing activity

of L^nitarianism in the last 25 years of its work
in America. The number of Unitarian churches
in the United States is about 450.

Unitarianism has been defined as not a body
of doctrine, but a way of thinking and a method
of life. The determination to subordinate
dogma to religious experience, and ecclesiastical

rules to the fellowship of tlie spirit, necessarily

involved the Unitarian churches in a contro-
versy with those who believed that the religious

life must be expressed with intellectual accu-
racy, and who held that tradition was the sign

of orthodoxy. This period of controversy in

which Theodore Parker's name stands as repre-

sentative botli by the vigor of his attack and the

sturdiness of his resistance, gradually yielded to

the consensus of feeling among the Unitarian
churches that work for the kingdom of heaven
among men was more important than the build-
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ing up of the individual churches themselves.

This has resulted in making Unitarianism less ai

missionary movement than a spiritual influence.

It has claimed as its distinction that which
others have claimed as its reproach, that it has

"no body of divinity," but emphasizes that

divinity which embodies itself anew with every

divine inspiration, rather than the body of

divinity, from which life often has departed.

Unitarians have no creed. There is a con-

sensus of belief among them which asserts it-

self over all minor differences, and leads to

a unity among the churches and in each church

far more potent than that which has been

achieved by the churches upon which authority

is imposed. The National Conference of Uni-
tarian and other Christian Churches states its

basis of religious fellowship in the following

words: "These churches accept the religion of

Jesus, holding, in accordance with his teaching,

that practical religion is summed up in love to

God and love to man.* This may be further em-
phasized by the statement attributed to James
Freeman Clarke, for 48 years the minis-

ter of the Church of the Disciples in Boston,

who expressed the Unitarian faith as "belief in

the Fatherhood of God, the brotherhood of man,
the leadership of Jesus, salvation by character,

and the progress of mankind upward and on-

ward forever." Perhaps its practical activities

and mental attitude have been well expressed by
the phrase initiated first by Dr. Edward Everett

Hale, one of its most distinguished and trusted

leaders, as "looking up and not down, forward
and not backward, out and not in, and lending a

hand." This motto which Dr. Hale describes in

'Ten Times One are Ten,' has been adopted

by great bodies of young people, and to its in-

itiative may be attributed the formation among
many other denominations of the Epwortli

League, the King's Daughters, the Look Up
Legions and several others, to unite, upon a

purpose, rather upon an opinion, great bodies of

young people for the religious life.

Nearly all local Lhiitarian churches_ have

adopted a covenant which is the expression of

their purpose and not the expression of theolog-

ical opinion. Many of these covenants are the

same as those used in the earliest colonial

churches, notably that in Salem. Others formed

during the last 25 years have adopted

as a simple covenant this form: "In the love

of the truth and in the spirit of Jesus Christ,

we join for the worship of God and the service

of man." These covenants are a basis of iinion

and a statement of purpose in the individual

church, and are not construed as a test of mem-
bership, in accordance with the fundamental rule

that character, not opinion ; integrity, not theo-

logical accuracy, is first to be considered.

The word "Unitarian," used first as an epi-

thet, has been cheerfully adopted as perhaps the

easiest way in which to announce the fundamental

doctrine upon which all Unitarians agree—
namely, the unity of God as distinct from any
speculation as to the Trinity. The doctrine of

the unity of God is held by all Unitarians to be

true and necessary to integrity of thought and
the higher inspiration of religion. With this

fundamental doctrine is associated the declara-

tion of the simple humanity of Jesus ; the un-

failing work of the Holy Spirit; the universal-

ity of revelation; the direct communion of the

spirit of God with the spirit of man. In other

words, the difference as to doctrinal position be-

tween Unitarian and other Christian churches
appears not in what Unitarians believe, but in

what the Evangelical churches, so-called, add to

this belief. The growing liberality of other

Christians, and the steadily constructive ten-

dency of the Unitarians themselves has brought
about an increased spiritual sympathy and co-

operation with those churches which formerly

denied to Unitarians the Christian name, for

which they have always contended.

The influence of Unitarianism has been espe-

cially notable in the contribution made by its

leaders to civic and social betterment. In the

field of education the names of Horace Mann,
Charles W. Eliot and William G. Eliot, stand

pre-eminent. In philanthrophy, the modern
methods of charity are referable to Tuckerman

;

the care of the insane to Dorothea Dix ; the

cause of emancipation to Garrison, Phillips, and
Sumner. It was Henry W. Bellows who or-

ganized and conducted the Sanitary Commis-
sion, and who put a new construction upon the

needs and responsibilities of the soldier in the

field. To Thomas Starr King is attributed the
influence which saved to the Union the State

of California. Nearly the whole school of New
England writers produced in the first half of the

19th century were adherents of, and many of
them earnest advocates for, the Unitarian faith.

What is referred to as the literature of America
of that period presents the names of Hawthorne,
Lowell, Holmes, Emerson, Longfellow, Park-
man, Prescott, Motley, and many others.

Bibliografhy.—Allen, 'The Liberal Move-
ment in Theology' ; Ware, 'American Unitarian
Biography' ; Sprague, 'Annals of the Unitarian
Pulpit' ; Ellis, 'Half a Century of the Unitarian
Controversy' ; Cooke, 'L'nitarianism in Amer-
ica' ; Works of William EUery Channing; Ser-
mons by Theodore Parker; Chadwick, 'Old and
New L^nitarian Beliefs' ; 'Life of Channing' ;

'Life of Theodore Parker' ; Gannett, 'Memoir,
Ezra Stiles Gannett' ; 'The Christian Exam-
iner' ; Farley, 'Unitarianism Defined' ; Hedge,
'Reason in Religion'; Clarke, 'Orthodoxy; its

Truths and Errors' ; Tiffany, 'Life of Dorothea
L. Dix'; Frothingham, 'Boston Unitarianism';
'Transcendentalism in New England' ; Savage,
'Our Unitarian Gospel'; Sheer, 'The Great
Affirmations of Religion' ; 'One World at a
Time' ; Cobb, 'The Rise of Religious Liberty in

America.*
Thomas Roberts Slicer,

Pastor of the Church of All Souls,

New York City.

United Armenians, a branch of the Catho-
lic Church in communion with the See of Rome,
but retaining the liturgy and ritual of the ancient
Armenian Church : they are estimated to num-
ber 100,000 souls. In 18,^0 Pius VIII. nominated
a primate for the L^nited Armenians of Euro-
pean Turkey ; and as accessions from the
Schismatical Armenian Church grew numerous,
six suffragan episcopal sees were created 1850.

In resentment of the Pope's intervention in the
election of their patriarch in 1870 a schism arose,

and the United .Armenian Church lost upward
of 4,000 members : the scceders were excom-
mtniicated by the Pope, but they elected a pa-
triarch of their own and came into possession of
most of the church property. The schismatical

patriarch in 1879 renewed his obedience to Rome,
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and his example was followed by many of the

clergy and people. The United Armenians live

in European and Asiatic Turkey, and in Russia

and Austria.

United American Mechanics, Junior Order
of, a fraternal and beneficial organization
founded in 1853. In 1902 it had a membership of

105,000, with 3^ State councils, and 1,300 sub-
ordinate councils. In the same year the order
paid benefits to the amount of $275,790.

United American Mechanics, Order of, a

fraternal and beneficial organization founded in

1845. In 1902 it had a total membership of 48,-

000, with 20 State councils and 750 subordinate
councils. In the same year the order paid bene-
fits amounting to $170,000.

United Baptists, a religious sect in the
United States which had its rise in the middle
of the iStli century during the great revival of
religion under the ministrations of George
Whitefield. Owing to differences of opinion
among Baptists as to the methods of the revival-

ists some of them seceded from the churches
and were called Separates, while those who re-

mained were distinguished as Regulars : the
Separates approved the *'new measures," the

Regulars condemned them. After a time some
members of both factions came together and
took the name of United Baptists. Their arti-

cles of belief declare that Christ died to tnake
atonement for sin ; that sinners freely choose
their condition; that baptism should be admin-
istered to believers only, and by immersion ; and
that foot-washing ought to be practised by all

baptized believers. The sect exists chiefly in

the southwestern States. In 1900 it had in the

United States 25 ministers, 204 churches, 13,209

communicants.

United Brethren, called also Moravians, a
religious sect or society, the Unilas Fratrum,
the membership of which was made up at first

of Moravians or Bohemians, descendants of the
first followers of John Huss (q.v.). A party of
Moravians or Hussites, fleeing from persecution
in their native countries, were, 1722, permitted
by the Count von Zinzendorf (q.v.) to settle on
his estate, Berthclsdorf in Saxony. Berthels-

dorf, new-named Hcrrnhut, has ever since been
the principal seat of the society : hence the name
Herrnhulers by which they are known in Ger-
many. Their patron devoted his whole estate
to the propagation of Christianity through the
ministrations of the Brethren and was the
society's chief director and most zealous mis-
sioner and evangelist till his death. In Germany
they are recognized by the several governments
as Protestants attached to the Confession of
Augsburg: but they claim for their bishops
apostolic succession through the Waldensian
Church; their bishops, however, exercise no
jurisdiction, their principal function being that
of conferring ministerial order. Every congre-
gation is governed by a board of trustees and a
board of elders: the whole society or church is

governed by synods composed of bishops and
deputies of clergy and laity: in the intervals be-
tween synods the affairs of the Unitas Fratrum
are managed by a conference of elders. There
are communities and settlements of the United
Brethren in various Christian countries, as Ger-
many, Holland, Britain, North America, and in

heathen lands. The Brethren early entered the

field of foreign missionary labor; and though
numerically the society is not to be compared
with the other religious bodies which are rep-
resented in that work, it has perhaps the most
complete missionary organization in the world.
The island of St. Thomas in the West Indies
was the first field of their missionary zeal 1732;
the following year they planted a mission in

Greenland, the fruits of wdiich have been most
abundant : their missionary stations are found
also in South Africa, Tibet, Labrador, Alaska,
and other heathen countries. In 1740 the first

communities of the United Brethren were es-

tablished in Pennsylvania, and in that colony
they founded the three towns, Bethlehem, Naz-
areth, and Lititz. From these centres went forth

a large number of devoted Christian men and
women who labored with great success among
the colonists and the various Indian tribes. At
present the American province of the Moravian
Church or Unitas Fratrum is divided into two
districts, the northern district with its seat at

Bethlehem, Pa., the southern w'ith its seat

at Salem, N. C. Each of these districts has its

own synod. In igoo the Unitas Fratrum or
Moravian Church had in the United States 1 18

ministers. III churches, and 14,817 communi-
cants.

United Brethren of Christ, a denomination
of Evangelical Christians which, though not or-

ganized and named till 1800. had its origin in

1766 during a revival of religion among the im-
migrant German population of Pennsylvania and
northern Maryland under the ministrations of
Philip William Otterbein, a missionary of the
German Reformed Church, and Martin Boehm,
a minister of the Mennonite sect. By these lead-

ers preachers were licensed and conferences as-

sembled ; but not till 1800 did the movement
take the form of a church or assume a distinc-

tive title: in that year, at a conference held in

Frederick County, Md., the title United Brethren
in Christ was assumed and Otterbein and
Boehm were chosen bishops. The sect is in no
wise related either to the Unitas Fratrum, though
that society is also officially styled United Breth-
ren ; nor to Methodism : Otterbein and Boehm
were preaching the distinctive doctrines of the
United Brethren in Christ before there were any
Methodists in this country. The theology of
the church is Arminian : its form of worship is

simple, marked by congregational singing and
participation of all members, male and female,
in the devotional exercises. The ministers are
appointed to their charges by the bishop and pre-
siding elders at an annual conference: the time
limit of the pastoral relation is three years, but
may be extended indefinitely by consent of the
conference : since 1889 women are admitted to
the ministry on the same terms as men. Orig-
inally the religious services were conducted in

the German language : at present only in a small
number of the churches is that language em-
ployed. The church has a theological seminary
and a publishing house at Dayton, Ohio, and in
other places nine colleges and several academics.
Its missionary society conducts home missions,
also missions in Germany and in South Africa.
In 1900 the number of ministers of this church
in the United States was 1,807, of churches 4,229,
of communicants 243,841. Through a schism in
T889, the church lost a portion of its member-
ship, and the seceders formed a separate organ-
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ization called United Brethren (Old Constitu-

tion). This body had in igoo 670 ministers, 817

churches and 26,643 communicants.

United Christians of Saint Thomas, those

of the native Christians of Malabar and Tra-

vancor who are in communion with the Roman
See. The Christian Church of Malabar, called

the Church of the Christians of Saint Thomas,

dates from an early period, perhaps the 6th

century, and appears to have from the begin-

ning been in communion with the patriarch of

the Nestorians. At the close of the i6th cen-

tury, under Portuguese domination, this church

was brought into communion with Rome.

When the Dutch succeeded the Portuguese, the

Cliristians of Saint Thomas renounced the union

with Rome, and receiving a metropolitan from

the Jacobite patriarch of Jerusalem, adopted the

creed and liturgy of the Monophysites; the di-

rect opposite of their original Nestorianism.

Throughout these changes a minority of the

Christians of Saint Thomas adhered to Rome,

and these, with later secessions from the schis-

matical Jacobite church, number about 100,000,

subject to a vicar-apostolic appointed by the

pope. They use the Syriac liturgy of the Nes-

torians, not that of the Jacobites.

United Copts, the small body of seceders

from the Monophysite Coptic Church who
acknowledge the supremacy of the pope and

are in communion with the See of Rome. The
church of the United Copts uses the rite of the

Monophysite Coptic Church and retains many
of the peculiarities of that church in matters of

discipline. The United Copts are presided oyer

by a vicar-apostolic appointed by the Sovereign

Pontiff.

United Daughters of the Confederacy, a

social, literary, historical, monumental and be-

nevolent association, composed of the widows,

wives, mothers, sisters and lineal descendants

of men who rendered honorable service in the

army and navy of the Confederate States, or

who served in the civil service of the Confed-

eracy, or of any of the States embraced therein,

or who gave personal service to the Confed-

erate cause. It was organized at Nashville,

Tenn., 10 Sept. 1894, Mrs. M. C. Goodlett, of

that city, being the prime mover. In recogni-

tion of this service JNIrs. Goodlett was subse-

quently made a permanent official of the organ-

ization, with the title of honorary president and

founder. The organization has 555 chapters,

located in all parts of the United States, and

has a total membership of 26,227.

United Evangelical Church, the official

designation of the national church of the king-

dom of Prussia. The division of the Protes-

tants of Prussia and all Germany was ever a

subject of regret to statesmen and churchmen,

and many were the efforts made to effect a

union of Lutherans and Calvinists. What
amicable conferences had failed to effect, that

was at last brought about by autocratic decree

in Nassau and Prussia in 1817, in Hesse in

1823, in Anhalt-Dessau in 1827. Neither Lu-

theran nor Reformed (Calvinist) was required

to give up or to make any change in his creed
;
the

two confessions were simply brought under one

control— that of a superior church council, the

Oberkirchenrath The monarch, William III.

of Prussia, prescribed to the United Evangel-

ical Church a liturgical service that is neither

Lutheran nor Calvinistic. In 1900 there were
in the LInited States 478 ministers of the United
Evangelical Church, with 985 churches and

60,993 communicants.

United Free Church Methodists, a reli-

gious body in Great Britain formed by the amal-
gamation of two subdivisions of Wesleyanism,
namely : The Wesleyan Association which had
its rise in 1834 when, upon the removal of one
or two influential ministers from the original

connection, there resulted a secession ; and the

Wesleyan Reform Association, another body of

seceders from the parent body, in 1849; this

secession was caused by the expulsion of several

ministers from the Wesleyan Church on charge

of insubordination. Soon these two_ seceding

bodies entered into a union as United
_
Free

Church Methodists : 40 years after the union of
the two bodies the United Methodist Free
Church had over 85,000 members, 409 ministers

and nearly 3,500 local preachers.

United Free Church of Scotland, the name
assumed by the ecclesiastical body formed 31

Oct. 1900 by the union of the Free Church of

Scotland (q.v.) with the United Presbyterian
Church of the same country.

United Greeks. See Greek Church.

United Irishmen, a society for political re-

form founded in Belfast 1794: its aim was to

promote union among all the people of Ireland

without distinction of creed, for the preserva-

tion of their liberties and the extension of their

commerce. At that time two thirds of the peo-

ple of Ireland, the Catholics, were by law ex-

cluded from all participation in the governrnent

of their country. The first society of United

Irishmen consisted wholly of citizens of Bel-

fast, respectable merchants and professional

men, all of them Protestants or Presbyterians.

The same year a branch society was formed in

Dublin, and soon the Dublin society was recog-

nized as the central directing body. In its mem-
bership were comprised many young men repre-

sentative of the best elements of society— scions

of ancient houses Anglo-Irish or Celtic, some
prosperous Dublin merchants, and many young
professional men who after the misfortunes of

1798 rose to eminent distinction in their own
country, in France, or in the United States,

without recanting any of the principles of the

United Irishmen. At first the society was con-

stitutional and not secret : it was made a secret

society in 179S, and steps were taken for the

enrollment of men preparatory to a general in-

surrection when the promised aid in men and
material should arrive from France. At the

close of 1796 there were reported as enrolled

500,000 men, sworn members of the society,

of whom 100,000 were more or less provided

with arms— muskets and pikes. In the mean-

time Theobald Wolfe Tone, Arthur O'Connor,

Lord Edward Fitzgerald, and other agents of

the society had been busy in France, and the

Directory had given them assurance that aid

would be forthcoming. On 16 Dec. 1796 a fleet

of 17 sail of the line, 13 frigates, and 13 smaller

ships bearing 15,000 French troops sailed for Ire-

land from Brest, commanded by Gen. Hoche,

Grouchy second in command : this expedition,

defeated by continuous violent storms, had to

return home without effecting a landing in Ire-
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land. In the spring of 1797 adverse winds ])re-

vailing for weeks prevented the sailing of a
joint expedition of troops of the French and
Batavian repubHcs for Ireland. Bonaparte's
arm^e d'Angleterre was made an "army of

Egypt" in the spring of 1798, and the long-

planned insurrection in Ireland, started without
anv prospect of aid from France, met with in-

evitable defeat. After suppression of the insur-

rection, which was confined to three of the 32
counties, by an armed force of 137,000 men, the
chief leaders of the United Irishmen in Dublin
and Belfast were first confined in a fortress for

four years and then banished; very many of the
exiles settled in the United States. Of the 20
leaders confined in Fort George the religious

affiliations were: Episcopalians, 10; Presbyte-
rians, 6; Catholics, 4.

United Kingdom. Sec Great Britain.

United Order of the Golden Cross, The, a
benevolent and fraternal society, organized at

Kno.xville, Tenn., 4 July 1876. It was the first

organization of this kind to admit women on
an equality with men. In 1903 the order had
27,000 members and a total income of $561,359.

United Order of Pilgrim Fathers, The, a
fraternal and patriotic organization with head-
quarters at Lawrence, Mass. It has a member-
ship of 30,000 and an annual income of S472,-
71S in 1903. In the same year the order paid
S45r,ooo in benefits.

United Presbyterian Church of North Amer-
ica. See Presbyterian Church in United
States of America.

United Provinces of Agra (a'gra) and Oudh,
owd (formerly the Northwest Provinces and
Ocnn), British India, a province in the north
central part of India, bounded on the north by
Tibet and Nepal, on the east by Bengal, on the
south by the states of the Central India Agency,
and on the west by the Rajputana and the
Punjab. It consists of Agra (formerly the
Northwest Provinces), 83,198 square miles;
Oudh, 23,966 square miles; and the native
states of Rampur, 899 square miles; and Garh-
wal, 4,180 square miles. Total area under
British administration, 107,164 square miles;
grand total, 112,243 square miles. Pop. (igoi):
.\gra, 34,858,705; Oudh, 12,833,077; Rampur,
533,212; Garhwal, 268,885; total, I3ritish prov-
ince, 47,691,782; total, including native states,

48,493.879-

United Secession Church. See Presdyte-
rianism.

United States, a federal republic composed
of States, Territories, one district, and colonies.
(See Political Divisions.) The main portion of
the United States occupies the middle part of
North America, extending approximately from
24° 30' to 49° N. latitude, and from 67° to 125°
W. longitude. The northern boundary line,
licginning with the Pacific Ocean, is as follows:
The fi.Ked line running about southeast in the
Strait of Juan de Fuca, midway between the
State of Washington and Vancouver Island, to
Puget Sound, then north, and northeast, to the
Strait of Georgia, then northwest to the 4gth
parallel; from thence cast to the Lake of the
Woods; thence along the southern coast of the
Lake of the Woods, continuing along Rainy
River, through the middle of Rainy Lake, and
several other lakes which are expansions of

Rainy River, to Lake Superior-, north on the
northwestern coast of Lake Sviperior to Port
Arthur. From Port Arthur the line continues
east through the Great Lakes (except Michigan)
and the rivers or straits connecting them, to
the Saint Lawrence River; thence about mid-
way to the 45th parallel; thence along the 45th
parallel east to Hall's Stream; thence north by
east, along Hall's Stream nearly to the 46th

parallel; then an irregular highland boundary
to the Maine State line; thence along highland
lines and the southwest branch of the Saint

John River to 46° 45'; thence north 47° 20':

thence northwest to the extreme northerly
boundary of Maine. From this point the
boundary is along several small lakes and
streams tributary to the St. John; thence along
the Saint John to the New Brunswick boundary
and south in a straight line to the head of Saint

Croix River; thence along the Saint Croix River,

Grand Lakes, and through Passamaquoddy Bay
to the Atlantic Ocean. The southern boundary
line between the United States and Mexico is as

follows: Beginning at the point on the Pacific

coast at 32" it extends east to the Colorado
River, south 20 miles along the Colorado, south-

east to 31° 20' N. latitude and 111° W. longi-

tude, east along the line of 31° 20' for 160 miles;

thence north to latitude 31° 47'; thence east to

the Rio Grande, and along the Rio Grande
southeast, east, and southwest to the Gulf of

Mexico. The remaining portion of the southern
boundarv is defined by the northern and eastern

shore line of the Gulf of Mexico; the eastern

boundary by the Atlantic Ocean and the west-

em boundary by the Pacific Ocean. The
Canadian boundary line is 3,700 miles long; the

Mexican boundary line is 2,105 miles long, and
the total ocean, 'lake, and river boundary is

11,075 miles. The greatest leng;th, from the

Atlantic to the Pacific, is 3.100 miles and north
and south 1,780 miles. Alaska (q.v.), in tb--

northern part of North America; Hawaii (q.v.),

in the Pacific Ocean; Porto Rico (q.v.), in the

Atlantic Ocean; the Philippines (q.v.), and sev-

eral small islands in the Pacific (parts of the

Eastern Hemisphere), are all included within

the United States. The area of the main por-

tion of the United States is 2,970,038 square
miles. The area of Alaska is 590,884 square
miles; of the Philippines 122,000; Porto Rico,

3,600; Hawaii, 6,740; Tutuila, 200; Guam, 54;
making a total of 3,693,516 square miles.

Coast Lines— The coast line is compara-
tively regular; there are no large indentations,

but the largest and most numerous are on the

Atlantic coast. The principal arms of the

.Atlantic are Chesapeake, Delaware, New York,
Massachusetts, and Cape Cod bays, and Long
Island, Albemarle, and Pamlico sounds. On
the coast of the Gulf of Mexico are Mobile,

Galveston, and Tampa bays; and on the Pacific

coast San Franci.sco Bay, Bay of Monterey,
Puget Sound, and Santa Barbara and San
Pedro channels. (For coast lines of Alaska
and the island possessions see articles on
Alaska; Philippines; Haw'aii: Porto Rico,
etc.). There are no large islands off the coast of

the main portion of the United States. Long
Island (q.v.) is the largest ; the next important
are the islands off the northeast Atlantic coast,

and the Santa Barbara (n.v.) group off the
southwest Pacific coast. Florida, in the south-
east, is the largest peninsula. There are more
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good harbors on the Atlantic coast than on the
Pacific or Gulf coasts.

Topography.— The main part of the United
States presents four physical divisions : two ele-

vated and two lowland regions. The elevated
are the Appalachian Mountains (q.v.) in the east,

and the Rocky iMountains (q.v.) or Cordillerian
system in the west. The eastern lowland mass
is along the Atlantic coast, broad at the Gulf of
Mexico and narrowing towards the north where
the mountains are but a short distance from the
ocean. The southern part of the Atlantic low-
land joins the central lowland region south of
the Appalachian Mountains, and about 70 miles
from the Gulf of Mexico. It is much less in

extent than the central lowland division but it

contains a large population, is the oldest portion
settled by. Europeans and was the chief battle

ground in the war for American independence.
The northern and southern parts of this low-
land section differ materially in formation and
soil. The mountains in the northern part ap-
proach the ocean so that the foot-hills are almost
at the sea line ; the lowlands are in some places

really series of low hills, masses of rocks, sandy
soil, large areas covered deep with glacial de-
posits, and with masses of rock formation which
show the marks of mighty ice-forces. Begin-
ning with and including the southern portions of
New Jersey, and continuing to the Gulf and
Florida Strait, is a plain of low, almost level,

land, extending in a gradual slope from the
mountains to tide water. The soil and climate
contribute to the extensive growth of fruits, to-

bacco, corn, and cotton. The northern section

of the Atlantic lowland is a worn-down moun-
tain region, and the southern section at no
ancient period was sea-bottom and even now
the line of demarcation between the coastal plain
and the continental shelf is very slight in many
places. This section has received the name of
"Tide Water Country," on account of its being
a gift to the continent from the sea, and also

because many of its rivers are tidal streams for

some distance from the ocean. The central low-
land lies between and on the lower slopes of the
two great uplifts. It is called the Mississippi

Valley on account of the greater portion being
in the basin of the Mississippi River. The
higher slopes, merging into the foot-hill region
of the Appalachian on the east and the Pacific

on the west, become the plateau lands. The
large grassy, almost treeless areas in this section

are called prairies. This great lowland region
of the United States is a part of the central low-
land section of North America, which is called,

in Canada, the Hudson Bay and Mackenzie re-

gions. In the southern part of this section are
vast areas of flood plains, and also land which at

no very remote period was wholly imder water.
Beginning with the Atlantic plain or lowland
at Florida, extending west and including the
southern part of the central lowland section,

there are broad areas only a few feet above sea-

level, in many places less than 100 feet. The
northern part of this central section is bounded
by the Great Lakes. The divide between the
streams that flow into the Great Lakes and
those which flow into the Gulf of Mexico, by
way of the .Mississippi, is very slight. The
three long slopes in this division are the one
from the northern part to the Gulf; the one
from the Appalachian divide on the east to
the Mississippi ; and the third from the Rocky

Mountain divide on the west to the Mississippi.

There are numerous sand bars and swamp lands
along the southern coast. The eastern slope is

shorter and less steep as a whole than the west-
ern slope. There are high bluffs along many of
the rivers of the western part, even in sections
where there are large areas of rolling prairie

lands. The huge boulders and mountain peaks
of the northwest section seem like outposts on
the beginning of the plateau region. In the

southwest the lowlands extend around the south-
ern part of many of the mountain chains, so
that the greater part of the United States south
of the low rocky hills which form the extremity
of the Appalachian Mountains, and extending
west to the Guadalupe Mountains, is one con-
tinuous lowland mass. The mountains in Mis-
souri and Arkansas, south of the Missouri
River and just west of the Mississippi, are the

most important highlands in this whole section.

In Missouri these highlands are called Ozark
Mountains or Ozark Plateau, in Arkansas
Ouachita Mountains.

Along the Pacific coast is a narrow strip of
low land of not sufficient extent to be classed
among the great physical divisions, but of great
value from an economic point of view. The
southern part of this lowland border is consid-
erably wider than that of the northern part.

The numerous parallel valleys, in some places
valley arms, wdiich are on the eastern border of

the Pacific lowland strip, furnish a considerable
area of productive farm lands.

The eastern uplift, the Appalachian Moun-
tains, are the older and less extensive of the two
great highland sections of the United States.

(See App.\l.\chi.\n Mountains.) They con-
sist chiefly of mountain ranges which are nearly
parallel with the Atlantic coast, and extend from
near the Gulf of Mexico north into Canada.
Nearly all of the western part of the United
States, beginning about the I04lh meridian, be-

longs to the Rocky Mountain region. (See
Rocky Mountains.) This portion of the
United States has a greater altitude and extent
than the mountain lands of the Atlantic region.

The Rocky Mountains extend from Mexico to

Canada. The ranges which constitute this group
are by no means as regular in arrangement as

are the Appalachian chains ; some extend nearly
parallel with the coast ; many lofty ranges are at

almost right angles with the north and south
ranges, and others run northeast and southwest.
Enclosed by ranges of these mountains are the

Great Basin (q.v.) and the Yellowstone Park
(q.v.). The Great Basin region is a series of

basins isolated to all appearances from each
other so far as drainage lines, and differing in

soil and geological formation. The chief basins

are the Carson, Humboldt, and Great Salt Lake.
The mountain ranges within the Great Basin
trend mostly north and south. The vast area of

the volcanic region of the Rocky Mountains con-

tains many extinct volcanoes. On both the

eastern and western border are numerous high
peaks connected by high plateaus. In the south-

ern part or the portion drained by the Colorado
River, is a region of high plateaus crossed by
streams which flow through deep canons, some
of which are over 2,000 feet deep. The Grand
Canon (q.v.) of the Colorado is in places 6,000

feet deep.

Hydrograt'hy.— The great streams which
constitute the drainage systems of the United







UNITED STATES

States flow into the Atlantic, direct or through

the Gulf of Mexico, and into the racific. The
large river systems are the Mississippi, the

Saint Lawrence, the Columbia, and the Colorado,

•['he Mississippi (.q.v.) is the largest, including

within its basin nearly all the region in the

central lowland section, and a large area of the

Rocky and Appalachian mountains. The chief

tributary is the Missouri Cq.v.) which has a

drainage area of about 530,000 square miles.

Next in drainage area is the Ohio River (q.v.),

the basin of which is over 200,000 square miles

;

the Arkansas, 185,671 square miles; the Red
River, nearly go.ooo square miles. The total

area drained by the Mississippi, its tributaries,

and other streams which enter the Gulf, is

1.726,000 square miles. The Rio Grande, which
also enters the Gulf of Mexico, has one large

tributary, the Pecos. Further streams which flow

into the Gulf of Mexico are the small Colorado,

the Brazos, and others in Texas, and several

rivers in Mississippi, Alabama, and Georgia. The
Mississippi and its tributaries are navigable for

thousands of miles. To the great central water-

ways is due the early development of the inte-

rior of the United States, first as a section with

trading posts and forts at convenient places on
tlie navigable streams, and later as a farming
and manufacturing region. West of the divide

in the Rocky Mountains the drainage is to the

Pacific Ocean. Nearly all the rivers, except

those in the Great Basin, flow directly, or
through a main stream to the open sea. The
Colorado River enters the Pacific Ocean through
the Gulf of California. The largest river of the

Pacific basin is the Columbia (q.v.). Some of
the other important rivers are the Sacramento,
San Joaquin, Klamath, and a number of short

streams. The rivers in California and some of

the other valleys follow the course of the val-

leys, but the Columbia, Colorado, and branches
of the Columbia break through the mountains in

several places, and thus form high waterfalls and
series of cascades. The Columbia has several

large tributaries, chief of which is the Snake
River (q.v.). The rivers of the Atlantic basin

east of the .Appalachians have mostly rapid cur-

rents, and have had great influence in the de-

velopment of the manufacturing industries of
the country. Many of the streams which flow
into the .Atlantic, or into wide bays which
are arms of the ocean, are tidal streams for some
distance inland. (See Del.\w.\re; Hudson,
etc.) The principal rivers of this basin are the

Keimebec, Penobscot, and Manchester in the
northeast; the Connecticut, which flows into

Long Island Sound; the Hudson, a magnificent
stream, alike remarkable for its scenery and its

navigable importance, which flows south for 300
miles and contributes to form the harbor of New
York; the Delaware, which after a course of
.300 miles enters the Delaware Bay and is nav-
igable for large steamers to Philadelphia, a dis-

tance of 40 miles; the Potomac, which flows into

Chesapeake Bay, and is navigable for the largest
vessels to Washington, a distance, including the
bay, of 200 miles ; and the Savannah, which
enters Savannah Bay and is navigable for large
vessels for 17 miles, to the city of Savannah,
where it forms an important harbor. Besides
the rivers, one of the most remarkable features
of the LTnited States, as also of Canada, is the
chain of large fresh water lakes : Superior,
Michigan, Huron, Eric, and Ontario. The

lakes drain an area of about 90,000 square miles,

and send their waters into the Saint Lawrence,

after precipitating the greater part of them in an

accumulated mass over the renowned Falls oi

Niagara (q.v.), which are between Erie and
Ontario. The rivers of the United States which
flow into the Great Lakes (q.v.) are of no great

length. The chief streams are the rivers of

northern New York and Vermont, some of

which {^nter the Saint Lawrence River through

Lake Champlain ; the Genesee River in the west

central part of New York, and a number of

small streams which enter Lakes Erie, Huron,
Michigan, and Superior. (See S.mnt L-^w-

RENCE River.) The Red River of the North
enters the Atlantic Ocean through Lake Winni-
peg and the Hudson Bay. In the interior of the

LTnited States are many groups of small lakes

which have been mentioned in articles on the

different States and Territories. The inlaiid

seas or salt-water lakes within the Great Basin
are of special interest as being the remnants of

large inland seas. The fresh-water lakes in the

Appalachian section, and even the Great Lakes,

were once much larger than at present. The
chief characteristics of the whole drainage sys-

tem of the United States are that by far the

greatest portion of the waters are carried south
or in a southern direction, and reach the
Atlantic Ocean through the Gulf of Mexico.
The Great Lakes with their large outlet, the

Saint Lawrence River, receive but a small por-

tion of the drainage; their chief supply comes
from the melting snows of the Roclcy Moun-
tains. The rivers which enter the Pacific are

small streams, except the Columbia and Colo-
rado. The Red River of the North is the largest

stream which flows north.

Geology.— In the northeastern portion of the

LTnited States metamorphic, Devonian, and
igneous rock prevail. Old sandstone, or middle
Devonian is found along the shores of the Great
Lakes. Older Palaeozoic groups are found in

Ohio, Wisconsin, Tennessee, and in many parts

of the Appalachian region. Along the Rocky
Mountains, extending north and south, is a wide
belt of cretaceous formations. Tertiary forma-
tions prevail in the basin sections of the Rock-
ies : igneous rocks are in the northwest and
metamorphic strata along the Sierras. From the
Rio Grande almost to the Hudson, the Tertiary
formation is prominent. The oldest rock sys-

tems, the Archsan and Algonkin are found
among the Appalachians. They consist of hard,
crystalline rocks, granites, marbles, gneisses,

schists, etc. The same formations, igneous and
metamorphic, are found in Wisconsin, Minne-
sota, and portions of the Dakotas. The western
part of the United States is much younger than
the eastern part. (See Geology in articles on
the different States and Territories.)

Mineralogy.— Coal is mined in 22 States

and a large area of unmined coal deposits is

in the Rocky Mountains and Alaska. The
anthracite coal is found in tlie eastern part of
Pennsylvania and bituminous coal, varying in

grade and value, in many other parts of the
L'nited States. F-ast of the Rocky Mountains
the total area of coal fields is about 222.000

square miles. Wood was the great fuel article

of commerce in the eastern part of the l'nited

States until about the middle of the igth cen-

tury. Bituminous coal was used to some extent

as early as the middle of the i8th century, but
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the anthracite coal fields of Pennsylvania were
scarcely known until about 1800. The Federal
Census of 1900 shows that the output of bitu-

minous coal has doubled every decade since

1870. The total production of coal in 1870,

short tons, was 33,003,315; in 1900, 293,298,516.

In 1870 the output of the anthracite mines itl

Pennsylvania was 15,650,270, short tons; in 1901,

67,471,668. In 1870 the combined output of

bituminous coal in Pennsylvania, West Vir-

ginia, Maryland, Indiana, Illinois, Kentucky,
Alabama, Iowa, and Colorado was 16,257,104

short tons, and in 1901, 192,457,611. In 1901

the coal production of the United States ex-

ceeded that of Great Britain by 42,790,730 tons.

Several causes have contributed to the increase

of the amount of coal production. The growing
scarcity in the East of the wood supply for fuel,

the demand for coal where steam is the motive
power in manufacturing, the nearness of markets
to the coal fields of Pennsylvania and the region

south, and the fact that the mining of coal in the

United States is not as laborious nor as expen-
sive as in other parts of the world, all serve to
increase the demand for American coal. (See
Co.\L.) Natural gas was in use in New York
as early as 1868, and in western Pennsylvania
in 1875. In a few years the value of the output
of the natural gas fields of Pennsylvania was
nearly $19,300,000. From 1880 to 1887 the

amount produced declined gradually, but from
1887 to 1901 the output has greatly increased.

Other States producing natural gas are Ohio,
Indiana, West Virginia, Kansas, and the south-
western part of New York. The production of
petroleum (q.v.) in the United States began
about 1859. Until 1897 the United States

was the great petroleum producer of the

world. In 1897 Russia's supply exceeded that

of the United States. In 1872 the petroleum
product of the United States was 6,293,194
barrels ; in 1901 it was 69,389,194. The pe-

troleum-producing States are Pennsylvania,
Ohio, West Virginia, Indiana, California, Texas,
and Louisiana. Iron ore is found in nearly
every State in the Union. The regular mining
of iron ore is carried on (1904) in 25 States.

Iron was one of the metals mined in the early

years of the colonization and settlement of the

country. In 1850 the total iron production was
1,560,442 tons (long). In 1901 the amount of
the output was nearly 29,000,000 long tons,

valued at the mines at nearly $50,000,000. In
1891 the pig iron product of the United States

was greater than that of Great Britain. In

I(X12 the combined pig iron products of Belgium,
Germany, and Great Britain were less than those

of the United States. In 1901 the United States

output was 28,887,479 long tons, of which about
24,006,000 tons were red hematite. The chief

varieties are red and brown hematite, and mag-
netite. The largest deposits of brown hematite
are found in Virginia and West Virginia, but in

New Jersey and Pennsylvania the magnetite
is abundant. Other States which havea large

amount and a large annual output of iron are

Tennessee, Missouri, Wisconsin. New Jersey,

Colorado, and Michigan (northern peninsula).
In the Lake Superior region, the northern part
of Michigan and the northern part of Wisconsin,
a very large amount of iron ore is mined each
year. (Sec sections on Minerals in articles on
the different States; also Minerals; Iron.)

In the discovery and colonial days gold was

found in the United States, but gold mining in

the United States really began in 1848 when
placer gold was discovered in California. Gold
mines exist in nearly all the Rocky Mountain
States and territories, including Alaska, and
considerable gold has been mined in the eastern
part of the country. (See Gold.) Silver had
been mined prior to 1850 only in small quan-
tities. The discovery and development, in 1859,
of the rich Comstock Lode, in the western part
of Nevada, directed attention to the vast silver

deposits in the Rocky Mountains. For several
years succeeding the discovery of silver in Ne-
vada, the United States was the great silver-

producing country of the world. Mexico has
vast silver deposits equal to if not greater than
those in the United States. Colorado, Montana
and Utah have extensive silver mines. (See
Silver.) The existence of copper on the south
shore of Lake Superior was known as early as
the 17th century ; but the development of the
mines which constitute the present extensive
copper works of northern Michigan, began in 1845.

In igoi the output of the Calumet and Hecla mine
near Hatfield, was 82,519,676 pounds. Since
1880 copper mines have been opened in Arizona
and Montana. In 1901 the Michigan mines
yielded 25.9 per cent of the copper of the whole
country ; Montana, 38.2 per cent ; and Arizona
21.7. Other States producing copper to any
extent are Utah and California. In 1901 the
copper product of the United States was valued
at $86,629,266, and the amount of the output was
53 per cent of that produced by the world. The
United States ranks first in the production of
copper and of lead (see Copper). As early as

1720, lead was mined in a crude way in Mis-
souri. In 1825 lead mines were opened in Wis-
consin, Iowa, and Illinois, in the region near
Dubuque. Lead is mined in several of the

Rocky Mountain States, chiefly Colorado, Idaho,
and Utah. Silver is found in many lead

mines of the mountain region. In Missouri and
other portions of the Mississippi Valley, zinc is

found in the sections containing lead deposits

(see Lead.) Zinc was mined in the eastern

part of the country, particularly in the northern
part of New Jersey, as early as 1850. In 1901

the total output was 140,822 short tons. The
United States ranks second in the world in the

amount and value of zinc produced annually, and
is a competitor with Spain for first rank in the

quicksilver product. Mining of quicksilver be-

gan in 1845, in California, thus antedating the

gold mining in that State. In 1900 the total

product was 2,274,115^ pounds, valued at

$1,382,305. Clay suitable for pottery, tile, and
brick is found in many parts of the country.
The States which produce the greatest amount
of clay products are Oliio, Pennsylvania, New
York, New Jersey, and Illinois. (See Pottery.)
In 1901 one half of the aluminum (q.v.) of the

world was produced in the United States. The
amount was 7,150.000 pounds which was valued
at $1,920,000. Salt is found in Michigan, New
York, Kansas, Ohio, California, Louisiana, Utah,
and Nebraska. In igoi the total product was
20,566.661 barrels, valued at $6,617,449. (See
Salt.) Portland cement is found chiefly in

Pennsylvania and New Jersey; gypsum in Mich-
igan, Kansas, Iowa, New York, and Ohio. Tlie

United States ranks first in phosphate rock. It

is found chiefly in South Carolina, Florida, and
Tennessee. In 1901 the total value of all that
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was produced in the United States was
$5,316,403. A great variety of stones suitable for

building purposes is found in nearly all parts

of the United States. Some of the most im-

portant are marble and granite ; limestone, sand-

stone, slate, and trap-rock are the most common
stones. Mineral springs are found in many sec-

tions, and large quantities of the waters are

bottled for shipment to all parts of the world.

In 1901 the amount of mineral waters sold was
55,771,188 gallons which was valued at

$7,586,962. California, Utah, Indian Territory,

Kentucky, and Texas produce a considerable

amount of asphaltic products, such as asphaltum,

gilsonite, asphaltic limestone, and bituminous

sandstone. Near Lake Champlain, N. Y., and in

Alabama, Georgia, and Pennsylvania is found
graphite. Other products found in various sec-

tions are mineral paints, soapstone, borax, man-
ganese ore, talc, and pyrite.

Climate.— The main land-mass of the United
States is in the temperate zone, and the cli-

matic conditions of the whole country are about
what is general in such zones modified chiefly

by the great mountains and by the winds. The
average annual temperature of the extreme
southern part is 75° and of the extreme northern

part, 50°. The average temperature for Jan-
uary in the extreme north (exclusive of Alaska)
is about 20° ; for July, about 60°. The mercury
falls as low as 40° Ijelow zero in the northern

part of Minnesota, and is sometimes as high as

120° in the hot, dry sections of Arizona and
Texas. The west winds, which are prevalent

in January, and which sweep over large interior

areas, lower the temperature, frequently to the
minimum. The difference in temperature of

places in the same latitude on the Atlantic and
Pacific coast is quite marked. That of the

Pacific is much warmer than that of the Atlantic.

The rainfall is generally the greatest in Wash-
ington, Oregon, and Florida, but the humidity
is great in the southern portion of Louisiana
and other places along the Gulf coast. The
region around the Great Lakes has not an ex-
cessive humidity; but it is subject to extreme
and rapid changes in temperature. This region
is also subject to extreme changes in the winds.
See Climate in article America ; Metallurgy.

Flora.— The forest sections of the United
States have been treated in detail in articles

on Maine, Michigan, Wisconsin, Washing-
ton, North Carolina, South Carolina, etc.

The variety of the species of trees found in the
United States is greater than is found in Eu-
rope (q.v.), although nearly all of tlie European
species are here duplicated. The endogens pre-

dominate in the United States as a whole, but
exogens of considerable size and variety are
found in the southern part. The flora of the
Atlantic and Pacific basins differ considerably
in species and variety. On the treeless plains

of the Mississippi basin, the native grasses and
small plants are different in species or, if of the
same species, they are different in variety from
those in other parts of the country. See
.America.

Fauna.— See America— Fauna; Bears;
Beaver; Bison; Deer; W'olf, etc.

Agriculture, Stock-Raisiiig, and Poultry.—
The agricultural sections are divided as are
the physical regions. The great wheat-growing
region is in the Mississippi Valley ; the cotton
and corn largely in the Gulf States; the semi-

tropical fruits in the southern part of California

and in nearly all parts of the soiuhern section

of the United States. Sugar cane is cultivated

in the southeastern and south-central sections,

and in Porto Rico. The vast region, not yet

(1904) under cultivation, in the western part

of the United States is gradually becoming
productive farm land as irrigation systems are

introduced. The increase in extent of the farm
lands may be learned from the Federal Census
Reports which show that in 1850 the total acre-

age of farm land in the United States was
293,560,614, and in 1900, 841,201.546. The pro-

portion of improved to unimproved farm lands

varies in different sections. In 1900 (Federal

Census) the total land area was as follows:

Divisions
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ufacturing. In 1900 the net value of the manu-
factured products was about a third greater than
the vahie of the manufactured products of Great
Britain for the same year. The total manufac-
tures of the country were, in value, about twice
that of the farm products. The number of per-

sons employed in agriculture was one fourth
greater than those employed in manufacturing.
The value of the manufactured products in-

creased twelvefold from 1850 to 1900; the capital

employed, fivefold ; and the wages paid annually,

tenfold. Tlie causes which have contributed to

the rapid increase of the manufacturing indus-
tries of the United States are chiefly the exten-
sive amount of available raw material and fuel

and the facilities for cheap transportation by
land and water. The chief natural advantages,
which have contributed to make the United
State* rank as first among the productive coun-
tries of the world are an invigorating climate,

forests, minerals, an abundance of raw mate-
rial for food and clothing products. The in-

crease in population has made a corresponding
increase in the demand for manufactured prod-
ucts, and the exports have also increased (see

Commerce). A strong cause not to be over-
looked is the way in which the emigrants coming
from all portions of the world have contributed
various methods and much energy to the devel-
opment of the land chosen for their home. The
kind of machinery and its general use is an im-
portant factor. The large manufacturing region
(igo.O' is east of the Mississippi and north of
the Ohio and Potomac rivers, but the centre of
the manufacturing industries is moving west-
ward. IManufacturing in the Southern States
increased from 1870 to 1900 about 3.5 per cent.

The leading manufactures are to some extent
centralized. Slaughtering and meat-packing
centres are near the region where cattle and
hogs are raised; and also at good shipping
points. The iron and steel industries are largely

in western Pennsylvania and eastern Ohio. Cot-
ton goods were once the product of New Eng-
land mills, and a large amount is still produced
in that section, but the cotton factories are

increasing in the South, near the great cotton

fields. In igoo the United States ranked first

in the number of wage earners employed in the
manufacture of textiles, second in the amount
of capital, and third in the value of the finished

products. In the manufacture of silk the United
States ranked second. The total number of
manufacturing establishments, in igoo, was
512,276, capitalized for $9,831,486,500. The num-
ber of wage earners was 5,314,539, to whom were
paid annually as wages, $2,327,295,545. The
value of the annual products was $13,010,036,514.

The total value of the iron and steel products
for 1899 was $98,821,918. Next in amount were
slaughtering and meat packing products,

$790,252,586; foundry and niacliine-shop prod-
ucts, $644,990,999 ; lumbering products, $566,621,-

755; flour, $560,719,063; men's clothing,

$415,256,391 ;
printing and publishing, $347,055."

050 ; cotton goods, $339,200,320 ; boots and shoes,

$261,028,580; woolen goods, $238,744,502. The
total value of the food products for 1900 was
$1,750,811,817, and textiles, $1,081,961,248. See
Industries or Manufacturing in articles on each
one of the States and Territories ; also United
States, Industries of the.

Government.— The government of the nation
is based upon the Constitution of the United

States, which was adopted 17 Sept. 1787. To
this Constitution amendments were added in

the years 1791, 1798, 1865, and 1870, and the

amendments are equally binding with the origi-

nal Constitution. This Constitution, placed be-

fore the world the last quarter of the i8th cen-
tury, was a revelation as to the possibilities of

a republican form of government, and the fore-

runner of a revolution in the methods and man-
ner of governing the masses of people constitut-

ing a nation. The "We,* which is the first word
in the preamble of this famous document, took
on a new meaning. In this introduction may
be found the reasons for the establishment of
this Constitution, thus : "We, the people of the

United States, in order to form a more perfect

Union, establish Justice, insure domestic Tran-
quillity, provide for the common defense, pro-

mote the general Welfare, and secure the Bless-

ings of Liberty to ourselves and our posterity,

do ordain and establish this Constitution for the

United States of America." The National Gov-
ernment as distinguished from the State govern-
ments, the different departments of the gov-
ernment and the rights and duties of each are
all set forth in this Constitution. (See United
States.— Interpret.\tion of the Constitu-
tion ; United States— Federal Convention of
1787.) The amendment proclaimed to be in

force 15 Dec. 1791, consisting of ten articles,

has reference to as many subjects. (See Con-
stitution.) The amendment of 8 Jan. 1798 re-

lates to the judiciary; the amendment of 25 Sept.

1804 defines in detail the manner of procedure
for balloting for President and Vice-President
by the electors. Article XIII., proclaimed to

be in force 18 Dec. 1865 established the freedom
from slavery or involuntary servitude (except
as a punishment for crime) of all persons within
the United States, or any place subject to their

jurisdiction. Article XIV., proclaimed to be in

force 28 July 1868, relates to citizenship, public

debt, and pensions. Article XV., proclaimed
to be in force 30 March 1870, relates to the right

of citizens to vote regardless of "race, color, or
previous condition of servitude." See United
States— Suffrage in the.

Political Divisions.— The United States on
I Jan. 1904, consisted of 45 States, six Terri-

tories, one district, and insular possessions. The
States are the 13 original States and others

created from parts of the original States or from
territory acquired after the Revolution. The
first State admitted was Vermont (1791) and
the last, Utah (1896). The admission of other

States is under consideration. In 1860-1, 11

States seceded but they were readmitted after

the Civil War. (See United States, Secession
in the.) The first State readmitted was Ten-
nessee, July 1866, and the last one was Georgia,

20 April 1870. The District of Columbia was
organized in 1790 and the territories as follows:

Indian Territory, 1834; New Mexico, 1850;

Arizona, 1863; Alaska, 1868; Oklahoma, 1890;

Hawaii, 1900. The insular possessions are the

Philippines, Porto Rico, Tutuila, Guam, Wake,
and other small islands in the Pacific Ocean.

The States and Territories are divided into

counties which in Louisiana are called parishes.

The counties are subdivided into sections which
in New England and New York are called

towns; in Delaware, hundreds; in Florida and
several other States, districts; in many of the

western States and in the Carolinas and Arkan-
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sas, townships ; in the Virginias and Kentucky,
magisterial districts; Louisiana, wards; Ala-
bama, and Mississippi, beats; and Georgia,

militia districts. The mimicipal incorporations

are known as villages, towns, boroughs, and
cities. In Ohio a minor incorporation called a

hamlet is recognized ; in other States where
the hamlet is recognized it means a small col-

lection of houses near together or an unincor-
porated village. In some States a large incor-

porated village is called a town. In all States

cities are chartered ; in New York villages, and
in New Jersey and Pennsylvania, boroughs. In
some States cities are independent of the town
or township organization, and as Baltimore and
Saint Louis, independent of the county organ-
ization. The cities of New York and San Fran-
cisco comprise the entire counties.

Immigration.— For many years there were
no special laws relating to immigration, but for

several years (see Immigr.\tion) there have
been stringent laws against admitting paupers,
contract laborers, diseased persons, and certain

classes of criminals. The number of immigrants
who landed in the L'nited States during tlie year
ending 30 June 1902 was 648,743 ; the nuinber
refused admission, 4,974 ; and the number re-

turned within one year after landing, 465. The
number of immigrants admitted during the fiscal

year ending 30 June 1903, was 921,315. Of this

number 209,293 came from Austria-Hungary

;

235,552 from Italy; 138,330 from Russia; 42,652
from England; 38,475 from Ireland; 47,334 from
Sweden; 51,022 from Germany; 25,107 from
Norway. The total from Europe was 869.977

;

from Asia, 30,753 (20,163 from Japan and 7.505
from Turkey, chiefly Syria) ; from .'\frica, South
America, Mexico, West Indies, Canada, Aus-
tralia and adjacent islands, and Central .America,

20,585. Of the number w-ho arrived in 1903,

613,146 were men ; 243,900 women. Nearly
8.800 of those seeking entrance were refused ad-
mittance. See LTnited St.'.tes— The Peopling
OF the; United St.vtes— The Westw.^rd
MOTCMENT IN the; UnITED St.\TES— IMMIGRA-
TION INTO THE.

Commerce.— See Commerce; United St.^tes,

Foreign Commerce of the; U.n'ited St.\tes—
the Commerci.\l Development of the.

Custom Duties.— The duties imposed by law
on merchandise exported or imported are custom
duties ; but in the L'nited States, in accordance
with Section 9 of Article I., "No tax or duly
shall be laid on articles exported from any
State." Hence the custom duties are the tax
imposed by an act of Congress, on merchandise
brought from other countries to the United
States. There are some modifications, as wear-
ing apparel in actual use, works of art, etc.,

under certain conditions, etc., are not so taxed.
The method of securing a revenue for the main-
tenance and operation of a nation by levying a
tax on imported, and sometimes on exported
merchandise, is of ancient origin. In 1789 Con-
gress passed an act known as the "Tariff Act,"
and which was intended as a means of supplying
the necessary revenue for the support of the
government. Like all other departments of the
National Govermnent, that department which
dealt with and has had charge of the support of
the government, has grown to massive pro-
portions. This branch of the gnvernment is

in charge of the treasury department (q.v.)
and is under the control of an officer called

Commissioner of Customs. The list of dues,

or duties, especially the custom duties, were
originally called tariffs, from the Spanish
word tarifa, meaning a price-list. A word
nearly similar in form and meaning is in use
in the Arabic. The word tariff as now used
usually means the duties themselves, and not
the list of duties. The history of the growth
of the customs department in the United States

is closely allied with the history of commerce
and manufacturing. The chief aim of the cus-

toms laws from 1789 to 18 1 6 was to secure a
revenue by indirect taxation; from 18x6 to 1842

the protection policy was taken into considera-

tion when framing some new custom laws, and
the duties on manufactured articles were in-

creased. From 1842 to the time of the Civil

War the friends of a "tariff for protection" were
active in advocating their cause and were suc-

cessful in securing many friends and some favor-

able laws. The greatest changes in the custom
duties of the L^iited States have occurred since

i860, or since the beginning of the Civil War
(see Tariff). In 1903 there were 122 Customs
Districts in the United States, chiefly in the

States bordering on Canada and in the mari-
time States and Territories. The custom rev-

enues of the L^nited States for the year ending
30 June 1858 amounted to $41,789,620.96; for

i860, $53,187,511.87; 1861 (affected by the War),
$39,582,125.64. In 1862 there was an increase of
about $9,500,000; the next year an increase

of a little over $20,000,000, and in 1864 the cus-

tom duties amounted to $102,316,152.99. The
next year they fell to $84,928,260; but since 1866
they have been about $200,000,000 each year.

(See McKiNLEY Bill; Morrill Tariff Act;
LInited States— The Tariff in the.) Con-
sult: Goss, 'History of Tariff .-Xdministration in

the United States' ; Hill, < First Stages of the
Tariff Policy of the LInited States' ; Taussig,
'Tariff History of the United States.'

Fiiiaiire.— The total receipts for the fiscal

year ending 30 June 1902, were $684,326,280.
The principal sources and amount of revenue
were as follows

:

Customs $254,444,708
Internal revenue i7i,88o,iJ2
Postal service 121,848,074

The chief items of expenditure were, in 1902,
for pensions, $138,488,560; postal service,

$125,896,531 ; war department. $114,657,246; navy
department, $268,302,025. The sum of the total

e.xpenditures for government maintenance and
operation for the year ending 30 June 1902 was
$593,038,903. The United States notes,

$346,681,000, which bear no interest, the interest

bearing debt, $931,070,340 (June 1902), the gold
and silver certificates, all make a total debt of
$1,226,259,245 (I July 1902). The greater part
of the non-interest bearing debt is secured by
cash in the treasury. Sec United States —
Finances of the.

Weights and Measures.— The weights in use
in the United States are apothecaries', avoirdu-
pois, and Troy. The measures used are, for
fluids, liquid measure; for distance and dimen-
sion, long or linear measure, square measure,
cubic measure, nautical measure, mariners' mea-
sure, and surveyors' and land measure. Other
measures are dry measure, paper measure, nu-
merical measure, circidar measure, and measure
of time. See Measure.
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Banks and Banking.— On 26 May 1781, a
resolution was adopted by Congress approving
a plan for a National bank, as had been proposed
by Robert Morris of Philadelphia. In accord-

ance with this action of Congress, on 31 Decem-
ber of the same year, the Bank of North Amer-
ica was incorporated with a capital of $400,000,

of which sum $254,000 was from the United
States government. This bank is still in exist-

ence in Philadelphia and is one of the National

banks. In 1902 there were in the United States

4,1,31 National banks, with combined capitals

amounting to $658,668,159; surplus, $285,623,449;
dividends, $64,602,442; net earnings, $99,103,168.

The ratio of the net earnings to the capital and
surplus was 10.5 per cent ; of the dividends to

the capital and surplus, 68 per cent ; and of the

dividends to the capital 9.8 per cent. See
B.\NKS AND Banking.

Transportation.— See various articles under
Railway.

Language.— The official language of the

United States is English, and nearly all the

inhabitants, exclusive of the insular possessions,

talk English ; it was the mother-tongue of over
90 per cent of the population of the main portion

of the United States in 1904. Only a small pro-

portion of the native whites of foreign parents

cannot talk English. In 1900 there were 43.3

per cent of the Indians in the United States,

38.2 per cent of the Chinese, and 61.6 per cent

of the Japanese who could not speak English.

The majority of the inhabitants of Porto Rico
and the Philippines talk Spanish, but English in

1904 was the language of the public schools.

Education.— In the United States there is no
National system of education ; no National
school board or governing power which has any
control over the schools of the Union. Each
State has its own superintendent of public in-

struction, school board, board of education, or
regents who have some control over the schools

of the State. The nature and extent of the

control differs in different States and Territories.

The Commissioner of Education, a National

officer belonging to the department of the in-

terior, has an offi.ce and headquarters in Wash-
ington, D. C. This office is really a "bureau of

information* and is of great benefit to the whole
country. Here is compiled the commissioner's

annual which contains valuable information re-

garding the condition and outlook of education

throughout the world. A staff of trained

workers gather the facts from the whole world,

and at all times they are ready to give informa-

tion on a large number of subjects relating to

schools and education. The schools of the Dis-

trict of Columbia :nay be said to be National,

as the whole District is under the control of

three commissioners appointed by the President.

Those schools are noted for their excellence

along many lines, especially in manual training.

Smithsonian Institute (q.v.), the Botanical Gar-
dens, the art collection at the Capitol, the Con-
gressional Library (q.v.), the Naval Observa-
tory, and the National Museum may be classed

as great National aids in education. There are

in all in Washington, 34 libraries owned by the

government. They contain about 2,000,000

bound volumes and pamphlets. The Library

of Congress contains about 1,150,000 bound vol-

umes and pamphlets. The .'\rmy Medical
Museum has the largest medical library in

the world. The Naval and Military schools

are finely equipped and generously sup-
ported by the government. In many of the

State and private schools of the Union, a United
States army officer has charge of military de-

partments. In connection with the Department
of Agriculture (q.v.) there are a number of ex-
peritnent stations in different parts of the coun-
try. The Geological surveys, the reports of all

the departments, especially those pertaining

to the geography, industries, transportation, and
commerce of the nation, are much used in all

of the leading schools. Another branch of the

Federal Government, belonging to the depart-

ment of the interior, is the Indian work, and
connected with it is an educational department.
There is a superintendent of Indian schools who
has charge of a large number of schools in dif-

ferent parts of the country. In 1903 there were
SI Indian schools supported wholly or in part

by the government. The course of study in

general use in these schools is similar to that

in general use in the elementary schools of the

States, together with manual training in domes-
tic affairs and in the ordinary trades and occu-

pations. The system is simple, the object being
to fit the Indian youth to be self-supporting

American citizens. Among the Indian schools

under the government control, Carlisle (q.v.)

Pa., is the most famous. There are a number
of Indian schools which are supported by
churches. The religious order of the Blessed

Sacrament, for wpmen, was founded by Mother
Katherine Dre.xel solely for the education of In-

dians and negroes. They have established a

number of Indian schools. In 1900 there were
in the government Indian schools 10,499 pupils.

Each State and Territory has its own State

school organization ; but there are no State

systems of editcation. Each city or town has

its own system. In 1900 the total number of

pupils in the public schools, was 15,341,220,

of which 7,734,739 were boys and 7.606,481 were
girls. There were 293,759 women teachers, and

127,529 men, making a total of 421,288 teachers.

In the schools under the auspices of the Roman
Catholic Church there were about 1,010,000

pupils. There were, in 1900, in the United
States, 172 public normal schools, 134 private

normals, 480 universities and colleges, of which

344 were coeducational. There were 141 col-

leges for women, 43 technical schools, 96 law
schools, 151 medical schools, 154 theological,

53 schools of pharmacy, 54 dental colleges, 432
training schools for nurses, and 13 veterinary

schools. A number of States, cities, churches,

and private organizations have schools for the

deaf, blind, and feeble-minded ; also reform
schools, kindergartens, and commercial schools.

The total number of pupils in all the schools of

the United States in 1903 was about 18,000,000.

The number of persons over 10 years of age

who could not read and write was 6,180,000,

of whom 955,843 could read, but could not

write. Of the total number 734,764 were whites

born of native parents; 2,853,194 were negroes;

96,347, Indians, and 178,847 natives born of for-

eign parents. Of the total number 1,287,135

were foreign-born whites, 25,396 Chinese, and

4,.386 Japanese. There were 1,403,212 persons

over 10 years of age who could not speak

English. See Education in the articles on the

different States and Territories; National Ed-
ucational Association ; United States — The
Intellectual Development of the.
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Religion.— Freedom in religious belief pre-

vails in the United States, and each individual

is allowed to practice his religion as he chooses,

provided he does not violate the laws of the

land nor infringe on the rights of others. Pub-

lic legislation recognizes no church distinctions,

and public funds are not used to support any

church or denomination. In 1904 the principal

religious denominations, according to member-
ship, in round numbers, were as follows: Ro-
man Catholic. 10,000,000; Methodist Episcopal,

5,400,000; Baptists, 5,000,000; Lutherans, 1,700,-

000; Presbyterians, 1,500,000; Disciples of

Christ, 1,200,000; Christian Scientists, 1,100,000;

Jews, 1,000,000; Protestant Episcopalians, 720,-

000; Congregationalists, 630,000; Mormons, 350,-

000; United Brethren in Christ, 250,000; Re-
formed, German and Dutch, 300,000; Friends,

Orthodox. 210,000; German Evangelical Synod,

212,000; Dunkards, 95,000; Unitarians, 72.000;

Adventists, 56,000; Universalists, 50.000. Other
religious bodies, some of whose members are

affiliated with the denominations already men-
tioned, are the Evangelical Association and
Salvation Army. See Philippines: Porto Rico;

United States— Civil and Religious Liberty
IN The; and articles on various religious de-

nominations and sects.

Charities.—The United States bestows spe-

cial care upon the disabled and needy defenders

of the nation. The National Home for Dis-

abled Volunteer Soldiers was established for

volunteer soldiers who became permanently dis-

abled while in the service of the government.
The managers are certain officers of the army
and the President of the United States, the

Chief Justice and the Secretary of War, ex
officio. The Soldiers' Home at Washington,
D. C, is a group of buildings in a park of 520
acres. Branches are located as follows : East-

ern Branch, Togus, Me. ; Western Branch,

Leavenworth, Kansas ; Central Branch, Dayton,
Ohio ; Southern Branch, Hampton, Va. ; North-
western Branch, Milwaukee, Wis.; Pacific

Branch, Santa Monica, Calif. ; Danville Branch,

Danville, 111.; Marion Branch, Marion, Ind.;

Mountain Branch, Johnson City, Tenn. ; Sani-

torium. Hot Springs, S. Dak. Tlie Federal

Government gives to each State maintaining a

home for disabled soldiers and sailors, $100 a
year for each soldier and sailor cared for in

the home. There are State soldiers' homes as

follows: Youngsville, Calif.; Monte Vista,

Colo. ; Norton Heights, Conn. ; Boise, Idaho

;

Qiiincy, 111.; Lafayette, Ind.; Marshaltown, la.;

Fort Dodge, Kan. ; Chelsea, Mass. ; Grand
Rapids, Mich. ; Minnehaha, Minn. ; Saint James,
Mo.; Columbia Falls, Mont.; Grand Island,

Neb.; Milford, Neb.; Kearny, N. J.: Vineland,
N. J.; Bath, N. Y. ; O.xford, N. Y. ; Lisbon,

N. D. ; Sandusky, Ohio; Roseburg, Ore.; Erie,

Pa.; Bristol, R. I.; Hot Springs, S. D. ; Ben-
nington, Vt. ; Orting, Wash. ; Waupaca, Wis.

;

Cheyenne. Wyo. A Government Hospital for

tlie Insane is in the District of Columbia, and
marine hospitals are located at San Francisco,
New Orleans, etc.

Cemeteries.— In the National Cemeteries are
interred a large number of soldiers and sailors

who died while in the United States service.

The unmarked graves show that many of the
occupants of the "Nation's Silent Cities" belong
to the "unknown dead." The United States

National Cemeteries are located as follows:

Alexandria, La. ; Alexandria, Va. ; Anderson-
ville, Ga. ; Annapolis, Md. ; Antietam, Md. ; Ar-
lington, Va. ; Ball's Bluff, Va. ; Barrancas, Fla.

;

Baton Rouge, La. ; Battle-Ground, D. C. ; Beau-
fort, S. C. ; Beverly, N. J.; Brownsville, Texas;
Camp Butler, 111.; Camp Nelson, Ky. ; Cave Hill,

Ky. ; Chalmette, La. ; Chattanooga, Tenn. ; City

Point, Va. ; Corinth, Miss.; Crown Hill, Ind.;

Culpeper, Va.; Custer Battlefield, Mont.; Cy-
press Hills, N. Y. ; Danville, Va. ; Danville, Ky.

;

Fayetteville, Ark. ; Finn's Point, N. J. ; Florence,

S. C. ; Fort Donelson, Tenn.; Fort Gibson. Ind.

T. ; Fort Harrison, Va. ; Fort Leavenworth,
Kan. ; Fort McPherson, Neb. ; Fort Scott. Kan.

;

Fort Smith, Ark. ; Frederickburg, Va. ; Gettys-

burg, Pa. ; Glendale, Va. ; Grafton, W. Va.

;

Hampton, Va. ; Jefferson Barracks, Mo. ; Jeffer-

son City, Mo. ; Keokuk, la. ; Knoxville, "Tenn.

;

Lebanon, Ky. ; Lexington, Ky. ; Little Rock,
Ark. ; London Park, Md. ; Marietta, Ga. ; Mem-
phis, Tenn.; Mexico City, Mex. ; Mill Springs,

Ky. ; Mobile, Ala.; Mound City, 111.; Nashville,

Tenn.; Natchez, ^liss. ; New Albany, Ind.; New
Berne, N. C. ; Philadelphia. Pa. ; Poplar Grove,
Va. ; Port Hudson. La. ; Quincy, 111. ; Raleigh,

N. C. : Richmond, Va. ; Rock Island, 111. ; Saint

Augustine, Fla. ; Salisbury, N. C. ; San Antonio,
Tex.; San Francisco, Cab; Sante Fe, N. M.

;

Seven Pines, Va. ; Shiloh. Tenn.; Soldiers'

Home, D. C. ; Springfield. Mo. ; Staunton, Va.

;

Stone River, Tenn. ; Vicksburg, Miss. ; Wil-
mington, N. C. ; Winchester, Va. ; Woodlawn,
N. Y. ; Yorktown, Va.

Population.— In 1903 the population of the

United States, exclusive of the insular posses-

sions, was more than that of all the rest of the

population of North and South America. The
increase in the 19th century was remarkably
great ; a very large part was by immigration.

The Federal Census reports taken every 10

years, are compiled from carefully prepared
lists made by the officials appointed by the

Government Superintendent. The whole coun-
try is divided into districts, and each district

is under a supervisor who reports to the gen-
eral superintendent. Each district is divided

into smaller or enumeration districts, and one
person is assigned for each of the small divisions.

In the month of June the canvass is made, each
enumerator going from house to house in every
part of his territory. In IQOO there were 300
districts. It requires months to tabulate the

reports, which work is done under the direct

supervision of the superintendent at Washing-
ton. In June 1900 there were in the United
States, including Alaska, a total population of

76,303,387 persons, of whom 39,050.242 were
males and 37.244.145 were females. There were
8,840,789 negroes ; 1 19.050 Chinese ; 85.986 Jap-
anese ; 266,760 Indians. The State of New
York had 7,268,894; Pennsylvania, 6.,S02.ii5;

Illinois, 4,821,550; Ohio, 4,157,545: Missouri,

3.106,665; Texas, 3,048,710; Massachusetts,

2,805,346; Indiana, 2,516.462; Michigan, 2,420,-

982; Iowa, 2.231,853; Georgia, 2.216.331 ; Wis-
consin, 2,069,042; Tennessee, 2,020,616. The
following States had (1900) a population of
over 1,000,000 and less than 2,000,000: .Mabama,
Arkansas, California, Kansas, Louisiana, Mary-
land, Minnesota, Mississippi, Nebraska, New
Jersey, North Carolina, South Carolina, and
Virginia. Three cities. New York. Philadel-

phia, and Chicago, had each a population of over
1,000,000. New York City has a larger popula-
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tion than any State in the Union except New
York, Pennsylvania, lUinois, and Ohio. In
iqoo, the cities had 40.2 per cent of the total
population, and the country districts 59.8 per
cent. There were 25.6 persons to the square
mile, taking into account the large uninhabited
tracts. In England there are 600 persons to
the square mile. In Massachusetts the propor-
tion is 348.9 persons to the square mile; Rhode
Island, 407.0; New Jersey, 250.3. See Census;
Population; America, United States of.

History. — See, United States — Outline
History of the, and various other historical
articles in this encyclopedia, b. Ellen Burke,

Editorial Staff, 'Encyclopedia Americana.'*

United States, Foreign Commerce of the.
The story of the foreign commerce of the
United States is largely the story of the nation's
progress. Commencing business 128 years ago
with only determination and opportunity as
capital, the results achieved are so stupendous
that the record reads like a fair)' tale. Never
before in the commercial history of the world
has any nation built up so large a foreign com-
merce in so short a time. Never before has
any country encountered and overcome such
gigantic difficulties. Never before has any peo-
ple realized such enduring results. From the
struggling colonist, practically without a place
in the world's commerce, has developed the
well-equipped American, with his hand on the
lever of the world's trade.

According to the data published by the De-
partment of Commerce and Labor, through its

Bureau of Statistics, the record of our foreign
commerce for the fiscal year ending 30 June
1903, is:

Exports
Domestic products and manufactures $1,392,231 e-l?
Poreign products and manufactures 27,906,377

Silver :;.::::::::::::; •^•"^"•sas

Total exports ....' .' .' .' .' .' .' .' .' .' .'

!
.' .'

.'

'.

]
." .'$i,5tM78;868

Imports
Merchandise $1,025,751,538
^.°'a 44.082,027
S''"" ,•. 24,163,491

Tota imports $1,094,897,056
lotal foreign commerce .

°* '9°3 $2,606,375,924
Field and forest, factory and forge, mine,

river and lake, all contributed toward this great
volume of exports' in 1903 in the following pro-
portions :

Domestic
Products of agriculture..
Products of manufacture.
Products of mining
Products of forest
Products of fisheries
Miscellaneous

873,285,142
408,187,207
38.844,759
57.830,778
7.755.232
6,328,519

Total domestic exports.... $1,392,231,637

The imports in 1903 comprised:
Domestic

Food and live animals $ 218,319,765
Crude articles for domestic

industries
Manufacturer's materials.
Manufactured articles. . . .

Luxuries, etc

375.150,947
114.320,720
170,389,105
'47.571.001

Per cent

62,72
29.32
2.79
4- '5
.56
46

100.00

Per cent

21.28
36.58
11.15
16.61
4.38

100.00Total imports $1,025,751,538

For customs purposes the classification was:
Domestic Per cent

Free of duty $ 426,181,966 41.55f """"'<= 599.569.572 58.45

Total $1,025,751,538

The rapidity of our consuming power is evi-
denced by the following:

Imports entered for immediate consump-
^

t'on $ 879,863,312
imports entered for bonding in warehouse 145,888 •> '6

^°'al $1,025,751,538

By countries, in their order of importance
as customers, the distribution of our foreign
commerce, in 1903, was

:

Exports to Imports from

United Kingdom $524,691,638 $191,666,505
Germany 193,555.495 119,837,908
Canada 123,472,416 54,660,410
Netherlands 78,245,419 22,710,673
France 77,542,436 91,060,702
Belgium 47,073,160 22,766.830
Mexico 42,227.786 41,254,542
Italy 35,022,660 36,368.860
British Africa 33,788,629 971,908
British Australasia 32,748,580 61,969,017
Cuba 21,769,572 62,341,942
Japan 20,924,862 44,142,562
Chinese Empire 18,603,369 26,769,612
Spain 17,626.084 8,474,528
Denmark 16,144,935 600,193
Russia in Europe 16,122,628 9,239,782
Argentina 11,430,496 9.463,832
Brazil 10,738.748 67,216,348
bweden and Norway.... 10,160,874 4,905,234
British West Indies 10,137,055 13.454.557Hongkong 8,780,741 1.355.444
Austria-Hungary 7,209,855 10.578,702
British East Indies 4, 795.411 49,774,589
Colombia 4,293,295 4,184,149
Chile 4,038,875 9.377,313
Philippine Islands 4,038,909 11.372584
Portugal 3.652,194 3,488.185
Peru ... ... 2,971,411 2,703,643
Newfoundland and
Labrador 2,509,415 868,238

Portuguese Africa 2,324,216
Haiti 2,383.424 1.107,734
British Guiana 1.936.524 3.351.656
Venezuela 1.878,202 5.312,954
Costa Rica. 1,858.604 3,731.523
hrench West Indies.... 1.611,002 19.538
Aden 1.508,999 2,328,654
Uruguay 1,505,100 2,981,632
banto Domingo 1,390,967 2,833.676
Nicaragua 1.399,696 1,862,217
E<:uador 1,352,162 1,726.851

n^^Tl? /Vj- '.327.626 592.107
Dutch East Indies 1,194.510 16,277.606
Guatemala 1,128,045 2,400,063
Dutch West Indies 977.559 406,249
Honduras 956.193 1.373,131
British Honduras 868.578 376,967
Canary Islands 815,463 42,547
Asiatic Russia 802,428 28,230
Salvador 797,253 891.987
Egypt ,. 740,375 10,661,978
Russian China 681,756 1.655
Danish West Indies 633.710 734,020
Dutch Guiana 555,398 874.454
hrench Africa 410,097 450,690
Walta, Gozo, etc 453.529 20,043
Gibraltar 427,005 6,471
Turkey in Europe 496,785 5.672,578
Azores and Wadara 16,588

Islands 369,405
French Guiana 351,262 215,811
French Oceania 398,169 579.457
Greece 330,554 1.326.935
Turkey in Asia 276,247 4,897,428
Rumania 256.927 6,554
Switzerland 205,647 17,784,855
Miguelon, Langley, etc.. 191,150 18,6(38
Korea _ 171,400
French East Indies 131,692 10
German Oceania 120,041 25,442
British Oceania 98,669 2,087,812
Bolivia 49,107 1,500
Liberia 29,086 2,747
Madagascar 19,278 10,450
Paraguay 13,021 2,887
German .Africa 6,313 29,526
French China 4,300
Spanish .'\frica 2,266 20,404
British China 1,670 22,355
Greenland, Iceland, etc.. 508 100,606
Portuguese East Indies.. 78 28
Servia 25,263
Italian Africa 2,584
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By world grand divisions this tabulation sum-
marizes as

:

Exports to

beginning with 1790-
ord— as follows:

-our earliest year of rec-

Europe $1,029,587,728
North America 215,640,051
Asia and Oceania 95.362,503
South America 41,114,601
Africa and all other 38,433.131

Totals

Imports from

$550,056,518
188,927,569
166,854.802
107,413,030
12,499,610

. $1,420,138,014 $1,025,751,538

Exclusive of gold and silver exports and im-

ports.

To convey the water-carried portion of this

vast commerce we had to employ

:

Steam tonnage 54,7^5,306
Sailing tonnage 7.707.775

Total tonnage employed 62,423,081

Analyzing our domestic exports, we find the

lines of which we exported $10,000,000 worth
or more, to be as follows

:

Agricultural implements $21,006,622
Animals 34,781,193
Corn 40,540,637
Wheat 87,795.104
Wheat flour 73.756.404

(Total Breadstuffs, $221,242,285)
Carriages, cars, etc 10,499,195
Chemicals, drugs, dyes, and

medicines 13,697,601
Coal 21,206,498
Copper (not ore) 39.667,196
Cotton, raw 316,180,429
Cotton manufactures 32,216,304
Fruits and nuts 18,057,677
Iron and steel manufactures. , , 96,642,467
Including builder's hardware.

.

12,064,824
Wire 5,172,140
Electrical machinery 5.779.459
Sewing machines 5»io5.85i
Locomotives 3.219,778
Typewriting machines 3,966,741
Pipes and tittings 5.431.459
Leather, and manufactures of.. 31,617,389
Including boots and shoes 6,665,017
Naval stores 12,918,708
Oil-cake and oil-cake meal 19. 743. 711
Mineral oils 67,253.533
Vegetable oils 16,234,362
Paraffin and paraffin wax 9,411,294
Meat and dairy products 179.839,714
Seeds 9.455.283
Tobacco, and manufactures of 40,444,689
Wood, and manufactures of— 57.743.535

Treating the imports in the same way we
have:

Chemicals, drugs, and dyes $64,347,535
Coal 10,562,005
Coffee 59,200,749
Copper, and manufactures of 17.505.247
Cotton, raw 10,970,671
Cotton manufactures 52,462,684
Earthen, stone, and china ware 10,512,052
Fibers, unmanufactured 34.462,513
I-'ibers, manufactured 39.334,521
Fruits and nuts 23,726,636
Hides and skins (not furs) 58,031,613
India rubber, and manufactures of 39.997.232
Iron and steel (not ore) 51.617,312
Diamonds, uncut 10,933,188
Diamonds, cut 15,580,522
Leather, and manufactures of 11,294,167
Oils 12,283,957
Silk, raw 50,011,819
Silkmanufacturcs 35.962,854
Spirits, wines, etc 10,249,296
Sugar 74.t14.291
Tea 15,659,229
Tin 23.618,802
Tobacco, and manufactures of 17,234,449
Wood, and manufactures of 28,744.040
Wool, unmanufactured 22,155,096
Wool, manufactures 19,545,721

The total of $2,606,375,924 for our foreign

commerce in 1903 is such a gigantic result to

reach in the short space of 128 years, that it

will he profitable and interesting to note the
steps by which we have attained it. They are.

Vol. 1?— 18

Years
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Europe $328,716,906
North America 95.789,557
Asia 36,891,168
Africa 33.512.994
Oceania 25,495,991
South America 7,902,291

Total increase, 1903 over 1894 $528,308,907

On the other hand, the increase in our im-
ports in 1903 over 1894, is shown by the follow-
ing table to be, in world grand divisions

:

Imports 1894

Europe $295,077,865
North America
South America
Asia _.

Oceania
Africa

166,962,559
100,147,107
67,847,036
21,480,717
3.479.338

1903

$550,056,578
188,927,569
107,413,030
147.702,374
21,043.527
12,581,631

This tabulation analyzes for increases of
imports as:

Europe $254,978,653
Asia 79.855.338
North America 21.965,010
South America 7.265.923
Africa_ 9,102,313
Oceania, decrease 437,190

Net increase, 1903 over 1894 $372,730,047

The net result of this 1894-1903 comparison

Exports increase $528,308,907
Less imports increase 372,730,047

Balance of increase, our favor $155,578,860

Reference has been made to the fact that

by far the larger part of the enormous increase
in imports has been since 1870. The good effect

of this upon the revenues of the government

merce is that exports have more than kept pace,
per capita, with the increase in population, in

spite of international trade fluctuations. Wit-
ness the table which follows:

,, Ti 1 .. Per cent per
Years Population capita

1871 39.555.000 $10.83
187s 43.951.000 11.36
1880 50. 15s.000 16.43
1885 56,148,000 12.94
1890 62,622,000 13.50
189s 68,934,000 II. 51
1900 76,303,000 17.96
1901 77,647,000 18.81
1902 79,003,000 17.16
1903 80,372,000 17.33

We began the generation with $10.83 oi ^^-
ports per capita of our population, and finished

it with $17.32 per capita. High-water mark was
$18.81 per capita in 1901 ; but it is to be noted
that in spite of intervening commercial depres-
sions and panics our exports per capita have,
since 1871, always bettered the figures of that
year.

Another striking encouragement is the grow-
ing importance of exported manufactures in
their relation to our total exports, by percentage
thereof. A few figures show this

:

Per cent of Per cent of
Years total export Years total export

1875 i6-57 1895 23.14
1885 20.25 1903 29.28

There were fluctuations in the intervening
years, by reason of world wide depressed busi-
ness conditions, but the fact remains that manu-
factures exported in 1903 formed 12.71 per cent
more of our total exports than in 1875. This
is particularly encouraging as the busy factory
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balance of trade in favor of farm products, with-

without excepting any year, of $4,805,000,000.

Against this was an adverse balance of trade in

products other than those ot the farm of

$865,000,000, and the farmers not only canceled

this immense obligation (by their exports), but

had enough left to place $3,940,000,000 to the

credit of the nation when the books of inter-

national exchange were balanced. It is the

farmers who have paid the foreign bondholders.*

Note also the progress we have made since

1870, in classes of exports other than agricul-

tural products.

1870 1903

Mining $5,026,111 $380,844,739
Forest 14,897,963 57,830,778
Fisheries 2,835.508 7.7SS.232
Manufactures 68,279,764 408,187,207
Miscellaneous 2,980,512 6,328,519

Exports of nearly three times as much in

agricultural products ; of more than seven times

as much in mining products ; of nearly four

times as much in forest products ; of nearly three

times as much in products of fisheries
;_

of

six times as much in manufactures, and all in a
single generation, is a record never before at-

tained by any nation in the world.
_
And what

shall we say of the future of American foreign

commerce? From what has been accomplished,

what may we not expect to accomplish? As
in the years gone by we bent our energies to

capture'the "golden Argosies of the West," so

now, our expectations are toward the commerce
of the mystic East. In the vast trade developed,

and the vaster trade to be developed, of those

densely peopled lands, lies the commercial su-

premacy of the future. Is that supremacy to

he ours? Let the American Panama Canal an-

swer; let our firm foothold in the Philippines

answer ; let our cordial relations with China
and Japan answer ; let the American Pacific

cable answer; let our possession of Hawaii and
Guam — those milestones of the Pacific answer;
let our successful fight for the "open door" in

China answer. We need not fear the answer.

In a few years— not more than eight or ten—
American ships with "Old Glory* flying at each
mast head, loaded to the gunwales with Ameri-
can products and manufactures, will gaily set

sail from .American ports on the Atlantic, pass
through the American Panama Canal into the

Pacific, and, making morning calls at Ameri-
can Honolulu and American Manila, sail on to

China, Japan, and the other inviting lands of
the Orient and the Far East, and returning,

laden with needed products of the American
Philippines, with the wares and products of

China and Japan, will show to all nations, that

supremacy in the world's foreign commerce will

be with the United States of America.

Walter J. B.\ll.\rd,

Schenectady, N. Y.

United States, Industries of the. The in-

dustries of the United States are many and
varied, and of colossal proportions: the min-
erals of the mines, the timber of the forests, the

fish of the lakes, rivers, and adjoining seas, the
products of the farms, the outputs of the fac-

tories, and the thousand and one forms of
collateral industry, which American energy and
aptitude are continuously devising. There is no
limit to American ingenuity and energy in adapt-

ing themselves to all the requirements of con-

tinually developing lines of industry, no matter

how sudden the call. The range of that in-

genuity is boundless, and its application untir-

ing-
. . ,

For statistical purposes, American industries

are classified as Agriculture, Manufactures, Min-
ing, Forest, Fisheries, Miscellaneou.s. It is the

purport of this article to review them in that

order, using the figures of tiie census of 1900—
the Twelfth Census of the United States—
when later, complete figures are not available.

An endeavor will be made to show the steps

by which the present gigantic exhibits have been

reached, starting from the earliest available

records, since the birth of the American nation.

The people who have accomplished the great

results hereafter shown— great indeed if they

had been entirely accomplished by a people num-
bering all the time, as many as the present

population— have been firm in faith, strong in

purpose, constant in effort, undaunted by ob-

stacles, magnificent in enterprise, fertile in re-

source, full of self-reliance, asking only "A fair

field and no favor." Moved and inspired by
these great motives, they have gone on and on,

till the industries of the United States already

outclass those of any other nation in the world.

In this connection it is interesting to note the

stages by which our present population, in our
continental area only, of 82,000,000, has been
reached. The record is as follows :

Year Population

1800 5.308,483
1820 9.658,453
1840 17.069,453
i860 31.443,321
1880 50,155.783
1900 76.303.387
1904 (estimated) 82,000,000

A more than is-fold growth in only 104 years

of American history.

Towards this result foreign nations have con-
tributed:

Period Immigrants arrived

1800 to 1820 (estimated) 200,000
1821 to 1830 143.439
1831 to 1840 599.125
1841 to 1850 1.713,251
1851 to i860 2,598,214
i86i to 1870 2,314,824
1871 to 1880 2,812,191
1881 to 1890 5.246,613
189X to 1900 3.844,420
1901 to 1903 1.993.707
1904 (estimated) 750,000

Total, 104 years i2, 215,784

As our increase in population in the 104 years

has been nearly 80,000,000, this tabulation proves
that nearly three fourths of our growth in

population, has been native-born Americans;
children, including those of foreign-born par-

ents, who have been reared in America, and
imbued with the dauntless spirit of "dare and
do," which is purely American. Herein is the
secret of our success. This growing population
has been, and is, di~tributcd over a growing
area, of which the following is the record

:

CONTINENT.\L UNITED ST.\TES ONLY.

Year Area, square miles

1800 827.844
1810 1.999.775
1820 2.059.043
1850 2.980.959
i860 3.025,000
1900 3,02':,000
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Attention is drawn to the fact that our con-
tinental area is the same as it was 40 years ago.

Figures of production, etc., hereafter given
show the enormous strides we have made in that

forty years, without any increase in our con-
tinental area.

Turning now to our industries, as classified:

AGRICULTURE THE FIGURES PRIOR TO 185O NOT
AV.\ILABLE.

Year ' Number of farms Acreage

1850 1,449,073 293,560,614
i860 2,044,077 407,212,538
1S70 2,659,985 407.735,041
j88o 4,008,907 . 536,081,835
1890 4,564,641 623,218,619
1900 5. 737,372 838,591,774

VALUE OF FARM PROPERTY.

1850 $ 3,967.343.580
i860 7,980,493,063
1870 11,124,958,747
1880 12,180,501,538
1890 16,082,267.689
1900 20,439,901,164

Herein w-e note a growth in the 40 years,

1 860-1 900, of:

Number of farms 3,693,295
Acreage 43". 379.236
Value of farm property $12,459,408,101

Here we see that the growth in this forty

years exceeds the entire growth from the begin-
ning of our colonial and national existence, to

i860, by the following:

Number of farms i.649,218
Acreage 24,166,698
Value of farm property $4,478,9 1 5,038

The igoo total value of farm property rep-

resents :

Farm land and buildings $16,614,647,491
Implements and machinery 749,755.970
Live stock 3.o7S,477.703

The full significance of this value of

$3,075,477,703 in farm live stock is seen in the
following

:

Number
Cattle 67,804,022
Horses 18,266,140
Sheep 61,605,811
Mules 3,366,724
Swine 62,876,108

The census of 1900, gives the value of our
farm products in 1899, as:

Continental United States $4,717,069,973
All United States 4,739.118,752

which divides into.

Fed to live stock $ 974,941,046
Not fed to live stock 3,764,177,706

Total value $4,739,118,752

and has been reached by the follo\ying stages

:

Year Value
(Not fed to live stock)

1870 $1,958,030,927
:88o 2,212,540,927
1890 2,460,107,454
1900 3.764,177,706

The enormous increase in the value of the

farm products of igoo over that of 1890, namely,

$1,304,070,252, or $379,000,000 more in one year,

than the entire interest-bearing debt of the coun-
try ($925,000,000'), almost staggers belief, but
it is a fact. That is the reason why after feed-

ing 82,000,000 people, we are able to export
$873,000,000 worth of agricultural products in

1903 fiscal year ; a sum equal to, as the Chicago
Record-Herald said, ".Mmost $3,000,000 for

every working day of the year, which means
$125,000 an hour, $2,000 a minute, or $33 a sec-

ond. Every time the clock ticked on every one
of the days throughout that working year, %2ii

worth of our farm products, found its way
abroad, and three $10 gold pieces (and $3 more)
started on their way back to the United States."

Farm products comprise 62.72 per cent of our
exports.

The products of our farms in 1900 classified

as:

Class Value
Animal products $1,718,990,221
Forest products 1 09,989,868
All crops 2,910,138,663

Total value $4,739,118,752

In their order of importance, the various

crops making up this total of $2,910,138,663

were:
Crops Quantity Value

(Bushels when not
otherwise stated.)

Corn 2,666,324,370 $828,192,388
Hay and forage, tons 84,010,915 484,254,703
Wheat 658,534,252 369,945,320
Cotton, bales 9.534,707 323.758.171
Oats 943.389.37s 217,098,584
Vegetables, value only 113,644,398
Forest products, value only. 109,989,868
Potatoes 273,318,167 98,380,110
Orchard products 212,365,600 83,750,961
Tobacco, pounds 868,112,865 56,987,902
Cotton-seed, tons 4.566,100 46,950,575
Barley 119,634,877 41,631,762
Small fruits, value only... 29,029,757
Sugar cane and products,

value only 20,541,636
Sweet potatoes 42,517,412 19,869,840
Flaxseed 19,979,492 19,624,901
Flowers and plants, value

only 18,758,864
Grapes, centals 13,009,841 14,090,234
Rye 25,568,625 12,290,540
Nursery products, value

only 10,123,873
Sub-tropical fruits, value

only 8,227,838
Dry peas 9,440,210 7,908,966
Dry beans 5.064,490 7.633,636
Peanuts 11,964,109 7,270,515
Onions 11,790,974 6,637.413
Rice, pounds 250,280,227 6,329,562
Buckwheat 11,233.515 5.747.853
Clover seed 1,349,209 5.359.578
Sorghum syrup, gallons.,.. 16.972,783 5,288.083
Hops, pounds 49,209,704 4,081,929
Broom corn, pounds 90,947,370 3,588,414
Sugar beets, tons 793,353 3.323,240
Grass seed 3.515.869 2,868,839
Nuts, value only 1.949.93'
Maple syrup, gallons 2,056,611 1,562,451
Kaffir corn 5,169,113 1,367,040
Maple sugar, pounds 11,928,770 1,074,260
Miscellaneous seeds, value

only 826,019
Sorithum cane, tons 291,703 815,019
Hemp, pounds 11,750,630 546,338
Peppermint, pounds 187,427 143,618
Castor beans 143.388 134.084
Chicory, pounds 21,493,870 73.627
Willows, value only 36,523
Besides many other small crops too numer-

ous to schedule, of the total value of. ... 1,120,343

Some of our other farm productions in 1899

were

:

Dairy produce $472,369,255
Poultry 136,891,877
Eggs 144,286,158
Bees, honey, and wax 4,109,626
Wool, mohair, and goat hair 45.723,739

The $109,989,868 of forest products consisted

of:
Trees Product, pounds

Almond 1,649,072 7,142,7:0
Cocoanut 48,919 145,000 (number)
Pecan 643,292 3,206,850
Walnuts 726,798 10,668,065
Miscellaneous 634,460 380,224 (bushels)

IRRIGATION IN 1899.

Number of irrigators 110,523
Cost of irrigation systems $71,523,780
Acreage irrigated 7.821,190

Year's value of irrigated crops $99,624,148
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The growth of our exports of raw cotton, in

quantities, deserves special record, as indicating

the great growtli in production of tlie "great
American staple."

Decade years Pounds
1830 298,459,102
1840 743,941,061
1850 1,026,602,269
i860 1,767,686,338
1870 938,558,523
1880 1,822,061,114
1890 2,471.799.853
1900 3,100,583,188
:9oi 3.330.890.448
1902 3.500,778,763
1903 3.543,043.02-2

The rapid recovery in 1870-1880, after the

devastation of 1861-5, demonstrated the won-
derful recuperative powers of the American
nation.

RANK OF STATES AND TERRITORIES IN AGRICtn.TURE.

CENSUS OF 1900.

State Yearly product Rank
Iowa $365,411,528 I

Illinois 345,649,611 2
Ohio 257,065,826 3
New York 245,270,600 4
Tex.is 239,823,244 s
Missouri 219,296,970 6
Kansas 209,895,542 7
Pennsylvania 207,895,600 8
Indiana 204,450,196 9
Nebraska 162,696,386 10
Minnesota 161,217,304 11
Wisconsin 157,445.713 12
Michigan 146,547,681 13
California 131,690,606 14
Kentucky 123,266,785 15
Tennessee 106,166,440 16
Georgia 104,304.476 17
Mississippi 102,492.283 18
Alabama 91.387.409 19
North Cardlina 89,309,638 20
Virginia 86,548,545 21
Arkansas 79,649,490 2Z
Louisiana 72,667,302 23
South Carolina 68,266,912 24
South Dakota 66,082.419 25
North Dakota 64,252,494 26
Oklahoma 45,447,744 27
West Virginia 44,768,979 28
Mar>-land 43,823,419 29
New Jersey 43.657.529 30
Massachusetts 42,298,274 31
Oregon 38,090.969 32
Maine 37.113.469 33
Washington 34,827,495 34
Vermont 33,570,892 35
Colorado 33,048,576 36
Montana 28,616,957 37
Connecticut 28,276,948 38
Indian Territory 27,672,002 39
Hawaii 22,040,731 40
New Hampshire 21,929,988 41
Florida 18,309,104 42
Idaho 18,051,625 43
Utah 16,502,051 44
Wyoming 11,907,415 45
New Mexico 10,155,215 46
Delaware 9.290,777 47
Arizona 6.997.097 48
Nevada 6,758,337 49
Rhode Island 6.333,864 50
District of Columbia 870.247 51
Alaska 8.048 52
With the Philippines and Porto Rico to hear from in

the census of igio.

In his annual report for 1903, Secretary of
Agriculture Wilson says: "The value of all

farm products not fed to live stock for 1903
considerahly exceeded their value in the census
crop year, 1890, when it was $3,742,000,000.'*

Reports from various sources, though not com-
plete, indicate a crop value in 1903, of nearly
$5,000,000,000.

Such is the proud position which the Amer-
ican farmer occupies in the world to-day. Ilis

products find a place on nearly all the tables

of the nations. His flour feeds the Orient.

His corn goes to every corner of the globe,

while at home he feeds and energizes 82,000,000

fellow-Americans.
Mainifactiircs.— The busy factory is an at-

tractive subject. As a rule, the busy workman
is a valuable citizen. As the people are, so
is the nation. A working people is a working
nation, and a working nation is a progressive
nation. Under the head of manufactures the
census of 1900 gives us the following:

Number of establishments 512,276
Caintal $9,831,486,500
Officials, clerks, etc 397,092
Yearly salaries of same $404,1 12,794
Wage-earners, average 5.314.539
Yearly wages of same $2,327,295,495
Miscellaneous expenses $1,027,865,277
Cost of materials used $7,346,358,979
Value of products, yearly $13,010,036,514

In addition there were:

Establishments producing less than $500
yearly 127,346

Capit.11 $44,371,111
I*r*oprietors 136,054
Wage-earners 64,761
Yearly wages $2,117,466
Miscellaneous expenses $2,524,681
Cost of materials used 8,895,774
\'alue of product, yearly $29,762,675

Besides,

Governmental establishments 138
Materials used in same $6,917,518
Yearly product of same $22,010,391
Education, eleemosynary, and penal insti-

tutions 381
Materials used in same $3,690,916
Yearly product of same $6,640,692

Giving us a grand total of:

Establishments 640,056
Capital $9,858,205,501
Proprietors and firm members 708,6*23
Wage-earners, average 5,370,814
Yearly wages $2,323,055,634
Miscellaneous expenses $1,030,110,125
Cost of materials used ?7, 363, 132,083
Value of yearly product $13,058,562,917

Those figures represent the manufacturing
army of the United States, and its yearly work
in 1900. Both are larger now. Dealing only
with that part of this anny outside of govern-
mental and other public institutions, and also

outside of all establishments, having a prod-
uct of less than $500 yearly, we find the in-

creases between 1850 and 1900, to have been:

Establishments 389,251
Capital $9,298,241,149
Wage-earners, average 4,357,480
Yearly wages of same $2,090,540,081
Cost of materials used $6,791,235,157
\'alue of yearly product $11,990,929,898

A stupendous record for only half a century,
including ten years of disorganization. Nearly
$12,000,000,000 more manufactures produced in

one year. Nearly $9,300,000,000 more capital in-

vested ; nearly 4.500,000 more wage-earners

;

nearly $2,100,000,000 more wages disbursed in

one year. No other coiuitry in the world has
such a grand record. No wonder that the raw
cotton consumed in American mills increased
from 59.=;,ooo bales in 1850 to 3,644,000 bales in

1900. No wonder that the imports of raw
silk increased from 583.589 pounds in 1870 to

73,043,714 pounds in 1900. No wonder that
the import of crude rubber increased from
9.624,098 pounds in 1870, to 40.377.138 pounds
in 1900; and so on through the list of manu-
facturer's materials which we do not yet pro-
duce in our own possessions.

Space will not permit tlie listing of the
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individual products of all our industries in 1900,

but the following is a list of the more important

groups

:

Industry Product in 1900

Food and kindred products $2,273,880,874
Iron and steel, and products i, 793.490,908
Textiles 1,637.484.484
Hand trades 1,183,615,478
Lumber, and re-manufactures of 1,030,695,350
Metals, and products, not iron or steel.. 748,795,464
Paper and printing 606,317,768
Leather and finished products 5S3.731.046
Chemicals, and allied products 552.797,877
Land vehicles 508.524.510
Liquors and beverages 425.504.^67
Clay, glass, and stone products 293.564.235
Tobacco 283,076,546
Shipbuilding 74.578,158

The only weak point in this schedule is ship-

building, which while showing an increase of

$57,000,000 capital smce 1880, can record only

$38,000,000 increased product. A capital of

$77,000,000 in building ships,_ prodijcing only

$74,000,000 product a year, is decidedly not

satisfactory.

The capital employed in these groups is:

Industrv Capital

Iron and steel, and products $1,528,979,076
Textiles 1,366,604,058
Lumber, and its re-manufactures 945.934.565
Food and kindred products 937. 686.610
Paper and printing 557,610,837
Liquors and beverages 534.101.049
Chemicals, and allied products 498,282,219
Metals, other than iron and steel 410,646,057
Land vehicles 396,671,441
Hand trades 392,442,255
Clay, glass, and stone products 350,902,367
Leather, and finished products 343.600,513
Tobacco 124,089,871
Shipbuilding 77.362.7oi

The ownership of the 512,191 manufacturing

establishments embraced in the foregoing sum-
maries, classifies as follows

:

\^alue of

Owned by Number yearly product

Individuals 372,692 $2,674,426,373
Partnerships 96.701 2,565,242,473
Corporations 40.705 7.729.520,548
Co-operative and miscellaneous. 2,093 30,959.765

Industrial combinations represent

:

Number of combinations 185
Number of plants 2.040
Capital $1,436,625,910
Wage-earners, average 400,046
Yearly wages $195,122,980
Miscellaneous expenses $152,157,700
Cost of materials used $1,089,666,334
Value of yearly product $1,667,350,949

The United States Steel Corporation— the

largest single corporation in the world— was
not in existence when the census of 1900 was
taken, or these figures would be doubled.

By States and Territories of the Union, the

512,276 manufacturing establishments list in

number, capital, and yearly product as follows,

in order of product:

State Number
Kansas 7.830
Iowa 14,819
Nebraska .... 5.414
Kentucky .... 9,560
Virginia 8,248
Maine 6,702
Louisiana .... 4,350
Texas 12,289
N. Hampshire 4,671
Tennessee ... 8,016
Georgia 7.504
Colorado .... 3,570
N. Carolina.

.

7,226
Washington .. 3,631
Alabama .... 5.602
West \^irginia 4,418
S. Carolina. .

.

3^762
Vermont .... 4,071
Montana .... 1,080
Dist of Col'b. 2,754
Oregon 3,088
Arkansas .... 4,794
Delaware ^-... J,4i7
Mississippi .

.

4,772
Florida 2,056
Hawaii 39S
Arizona 314
Utah 1,400
South Dakota 1,639
North Dakota. .1,130
Oklahoma ... 870
New Mexico.. 420
Wyoming 334
Alaska 63
Idaho 591
Indian Ter... 789
Nevada 228

State



AM2?JCAX INVENTORS.

I. Eli Whitney. 2. Cyrus H. McCorniick. 3. Robert Ful'-'n. 4. E'.ias Howe.
5. S. F. B. Morse. 6. Thomas A. Ellison.
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City Article Per
of

Troy, N. Y Collars and cuffs
Baltimore, Md Oysters
Schenectady, N. Y Iilectrical apparatus
Connellsville, Pa I'oke
Waterbury, Conn IJrassware
I'hiladelphia, Pa Carpets and rugs
Gioversville, N. V Cjloves
Providence. R. I Silverware
Chicago, 111 Nleat packing
Mcriden. Conn Plated ware
Providence. R. I Jewelry
Chicago, III Agricultural implements.,
Paterson, N. J Silk and silk goods
St. Louis, Mo Tobacco (not cigars) ....
Bridgeport, Conn Corsets
Lawrence. Mass Worsted goods
Danbury, Conn Fur hats
Philadelphia, Pa Woolen goods
Baltimore, Md Fruits and vegetables
Philadelphia, Pa Hosiery and knit goods..
Pittsburg, Pa Iron and steel

Trenton, N. J Pottery and clay products
Philadelphia, Pa Leather
Fall River, Mass Cotton goods
Brockton. Mass Boots and shoes
Pittsburg, Fa Glass

cent
total

85.3
64.4
53-°
48.1
47.8
45-6
38.8
36.3
35.6
3^.8
27.4
24-5
24.2
22.7
2:.

7

20.5
18.0
15-5
15.0
13-7
11-3
10.8
8.9
8.6
7.6

4-3

By principal cities the census of 1900 record
of our manufacturing industries is, in the order
of capital of $10,000,000, or over:

Y.
City

New York, N,
Chicago, 111

Philadelphia. Pa.

.

Pittsburg, Pa. . .

.

St. Louis, Mo. . .

.

Boston, Mass
Baltimore, Md
Milwaukee, Wis..
Cincinnati, Ohio..
Buffalo, N. Y
Newark, N. J....
Cleveland, Ohio..
Providence, R. I.

Jersey City, N. J

.

San Francisco, Cal
Detroit, Mich....
Schenectady, N.

est

Fall River, Mass.
Minneapolis. Minn
Allegheny, Pa. . .

.

Louisville, Ky. . .

.

Rochester, N. Y..
Lowell, Mass
New Orleans. La.
Lawrence, Mass..
Paterson, N. J . . .

.

Worcester, Mass. .

Washington, D. C
Indianapolis, Ind.
Omaha, Neb
Bridgeport, Conn.
Syracuse, N. Y. .

.

Denver, Col
Hartford, Conn. . .

New Haven. Conn
New Bedford, Mass
St. Paul, Minn...
Wilmington. Del . .

Dayton, Ohio
Peoria. Ill

Reading, Pa
Holyoke, Mass. . .

Cambridge, Mass.
Bayonne. N. T . .

Kansas City, Mo.
Trenton, N. J . . .

.

Columbus. Ohio..
Toledo, Ohio
Akron, Ohio
Troy, N. Y
Waterbury, Conn

.

Grand Kapids, Mi
Passaic, N. J
Manchester, N. II
Pawtucket, R. I .

Youngstown, Ohio
Albany, N. Y
Richmond, \'a. . .

.

Erie, Pa
Scranton, Pa
Utica, N. Y
Kansas City, Kansas

Number
39,776
19.203
1S.887
1,938
6,732
7.247
6,359
3.342
5.127
3.902
3.339
2,927
J,933
96s

4,002
2,847

Capital

$921,876,
534,000,
476,529,
193,162,
162,179,
J43,3II,
1 17,062,
110,363,
109,582,
103,939,
103,191,
98,303,
83.573,
80,327,
80,103,
71.751,

081 $1,371
,689 888
.047
,900

.331

.376
,459
,854
,142
,655
,403
,682

,679
,678
,367

,193

Yearly product

358,468
,945,311
466,526
61,251

629,733
081,767
249,240
86,449

,806,834
230,061
954.049
,849.806
,168,897
225,116
,069,416
,892,838

603,.
203,;

233.<
206,(
161,

123,;

157.!
122,;
126,

(

I39.i

88,
77,-

133.'
100,

i

300
785

2,368
893

2,307
2,616
981

1,524
54S
995

1,071
2,754
1,910
838
832

1.383
1.474
888

1.236
618

1. 591
759

1,096
871
843
433
782
225

1,797
570
914

1,050
431
662
404
824
185
577
534
260

1,566
763
644
710
733
492

65,000,000
58,549,934
57,708,204
50,122,503
49,334.701
49.086,212
46.578,193
46.003,604
49.914.035
43,510,481
42,966,743
41,981,245
36,828,114
34.478.014
33,066.890
31.358,055
30,883,406
30,500,047
30,463,066
29.073.410
28,208,389
28,372,043
28,027,518
27.971.613
27.975.628
26.760,031
26,662,751
26,583,058
26,437,307
26,174,895
25.392.136
25,591,916
24,199.310
23,531,622
23.421,640
23.433,760
23,279,421
22,426,125
22,399.187
22,360,097
21,328,764
20.848,620
20,418.016
19.954.525
19,289,502
18,633,475

50,000,000
43.071.530
110.943,043
54.136.967
78.746.390
69,129,820
44.774.525
63.514.505
44,703,278
52,287,975
53.348,783
47,667,622
68,607,579
43,168,876
37.883.721
31.948,035
41,368,698
31.145.715
40,762,015
25,681,671
38,541,030
34.053.324
35.697.69s
48,871,596
36,902,511
26,283,964
39,162,013
39.352,248
36.527,392
31,645,695
39,666,848
37.372,355
23,610,099
28,209,259
33.778,905
24.824,042
14.031.254
26,607,600
24,080,328
34,801,101
24,992,021
28,900,616
19.053,202
27,646,418
19.550,850
82,768,943

CiiY Number
Chester, Pa 315 :

South Bend, Ind 302
Wilmerding, Pa lo
McKeesport, Pa 180
Niagara Falls, N. Y. 265
Springlield, Mass.... 817
Lynn, Mass 776
Johnstown, Pa 248
Racine, Wis 252
Meridcn. Conn 260
South Omaha, Neb... 139
Camden, N. J 817
.Atlanta, Ga 390
Elizabeth, N. J 419
Joliet, III 455
Newport News, Va... 123
Woonsocket, R. I . . .

.

242
North Adams, Mass.. 231
Duquesnc, Pa 19
Rockford, III 450
New Britain, Conn... 226
Springheld, Ohio.... 305
^IcKecs Rocks, Pa. .

.

34
Portland, Oregon.... 1,064
New Castle, Pa 216
Wheeling, W. Va.... 406
Nashville, Tenn 489
Yonkers, N. Y 387
I-'itchburg, Mass 308
Auburn, N. Y 316
Whiting. Ind 6
Hamilton, Ohio 222
Charleston, S. C 364
Pueblo, Col 241
Allentown, Pa 491
Los Angeles, Cal 1,415
Taunton, Alass 284
Cohoes, N. Y 316
Memphis, Tenn 659
Moline, III 157
St. Joseph, Mo 440
Lewiston, Me 282
Davenport, la 416
Wilkesbarre, Pa 4-58

East St. Louis, 111... 183
Lancaster, Pa 738
Seattle, Wash 953
Somerville, Mass.... 378
.-Xmsterdam. N. Y.... 213
Brocton, Mass 428
Canton, Ohio 502
Evansville, Ind 705

The striking feature about this tabulation

is the large manufacturing interests in the West
and Far West, and the comparatively larger

yearly outputs. The factory creates demand for

the farmer's output and energizes every line of
home industry.

Milling.— Though the details of the mineral
production of the United States in 1902 calen-

dar year are not yet available it is known that
the total exceeds $1,260,000,000, the largest on
record. The 1901 report of the United States
Geological Survey gives the total for that calen-
dar year as $1,086,529,521, made up as follows

:

Product Quantity Value
Metallic

Pig iron, spot value, long tons. . 15.878,354 $242,174,000
Silver, coining value, troy ounces 55.214,000 71,387,800
Gold, coining value, troy ounces 3,805,500 78,666,700
Copper, value in New York,

pounds 602,072,519 87,300,515
Lead, value in New York, short

tons 270,700 23,280,200
Zinc, value in New York, short

tons 140,822 11,265,760
Quicksilver, San Francisco val-

ue, flasks 29.727 1.382,30s
Aluminum, Pittsburg value,

pounds 7,150,000 2,238,000
Antimony, San Francisco value,

short tons 2,649 542,020
Nickel, Philadelphia value,

pounds 6,700 3,551
Tin none
Platinum, San Francisco value,

troy ounces 1,408 27,526

Total value of metallic products $518,268,377

Capital Yearly product
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Product yuantity Value

Non-metallic, spot values.

Bituminous coal, short tons 225,826,849 $236,406,449
Pennsylvania anthracite, long

tons 60,242,560 112,504,020
Petroleum, barrels 69,389,194 66,417,335
Stone 55,615.926
Natural gas 27,067,500
Cement, barrels 20,068,737 15.786,789
Brick clay 13,800,000

Mineral waters, gallons sold... 55,771,188 7,586,963

Salt, barrels 20,566,661 6.617,449
Phosphate rock, long tons 1,483,7-3 S.3'6,403
Limestone for iron flux, long

tons 8,540,168 4,659,836
Zinc white, short tons 46,500 3,720,000

Clay, all other than brick 2,576,932
Gypsum, short tons 659,659 1,577,493
Pyrites, long tons 234.825 1,024,449
Borax, short tons 23.221 1,011,118

Mineral paints, pounds 61,460 789.962
Grindstones 580,703
Asphaltum, short tons 03,134 555.335
Fibrous talc, short tons 69,200 483,600
Soapstone, short tons 28,643 424,888
Precious stones 289,050
Sulphur, short tons 7.690 223,430
Feldspar, short tons 34.741 220,422

Graphite 167,714
Oilstones, etc 158,300
Garnet for abrasive purposes,

short tons 4.444 1 58,1 00

Barytes, crude, short tons 49.070 157,844
Bromine, pounds 552.043 154.572
Flint, short tons 34.420 149,297
Corundum and emery, short

tons 4,305 146,040

Marls, short tons 99,880 124,880

Manganese ore, short tons ii,995 116,722

Fluorspar, short tons 19.586 113.803

Mica, sheets, pounds 360,060 98.859
Mica, scrap, short tons 2,171 19.719
Fuller's earth, short tons 14. 1 12 96,835
Bauxite, long tons.. 18,905 79,914
Monazite, pounds 748,736 59.262

Millstones 57.179
Infusorial earth and tripoli,

short tons 4,020 52.95°
Magnesite, short tons 13.172 43.057
Cobalt o-xide, pounds 13.360 24,048
Asbestos, short tons 747 13,498
Chromic iron ore, long tons. .

.

368 5,790
Rutile, pounds 44.250 5.710

Total value non-metallic mineral prod-

ucts $567,261,144

SUMMARY— I9OI, CALENDAR YEAR.

Value of metallic mineral products $518,268,377
Value of non-metallic mineral products 567,261,144
Estimated value unspecified mineral prod-

ucts .•• • ^ ,000.000

Grand total value all mineral products $1,086,529,521

The following is sufficient to give an idea

of our growth in production of minerals and

their resultants:

Gold— From $2,463 in 1810, to $79,171,000 in 1900.

Silver— From $50,000 in 1850, to $74.533..ooo in 1900.

Petroleum— From 21.000,000 gallons in i860, to

2,661,000,000 gallons in 1900.

Pig iron— From 20,000 tons in 1820, to 13,789,000

tons in 1900.
Steei — From 68,750 tons in 1870, to 10,188,000 tons

in 1900.
Copper— From lOO tons in 1840, to 270,588 tons m

1900.
Total mineral production, 1902 $1,260,000,000

Less 1894 production 527,000,000

Gain in 1902 over 1894 $ 733,ooo,ooo

In other words, this $733,000,000 gain in 1902

in mineral production paid the $506,000,000

ordinary expenditures of the government in

1903 fiscal year, and $227,000,000 over.

Pig iron particularly, shows remarkable in-

creases. The figures for three years are:

Year T.ong tons

1899 13,620,703 (record year)

1900 13.789,242

1901 1 5.878,354

This is an increased production in one year of

2,089,112 long tons, or 15.15 per cent

In iron ores the figures are:

Year Long tons

1901 28,887,479
1900 27,533,161

Gain, one year i,334,3i8 long tons, or 5%

In 1900 the gain over 1899 was 12 per cent.

As in 1898, 1899, and 1900, the production of

iron ores in igoi, has never been equaled by any

other country. The nearest was Germany,

18,664,772 long tons in 1900. This was about

10.000,000 long tons short of our production.

«Our coal production in 1901 was nearly 75

per cent larger than that of Germany, nearly

7 times that of Austria-Hungary, and more
than 8 times that of France," says Mr.

Charles D. Walcott, Director of the U. S.

Geological Survey, in his 1901 report now
under reference. Attention is drawn to the

enormous sale in 1901 of American mineral

waters— 55,771,188 gallons (8,000,000 more
than in i960), of the value of $7,586,962, an in-

crease in value of $1,341,790. Twenty-five

States and one Territory mined iron ore in

1901, with a total production of 28,887,479 long

tons, against 11,879,679 long tons in 1894, an

increase of 17,007,800 long tons in 1901. This

is why we imported in 1901, only 966,950 long

tons of special quality iron ore. Most of this

526,583 long tons came from Cuba. Our ex-

port of iron ores was 64,703 long tons, which

went to Canada for mixing purposes. Colo-

rado led in gold production, $27,693,500, and

also in silver production, $18,437,800. The
Cripple Creek, Colorado district alone has pro-

duced $94,536,451 in gold in the ten years

1891-1901, beginning with $2,000 in 1891, and

closing with $17,261,579 in IQOI- In cement we
have a fine record. Its production in 1901 was
12.711,225 barrels, an increase of 4,229,205 bar-

rels, or 50 per cent over the production of 1900.

The value of 1901 production was $12,532,360.

Pennsylvania led with 7,091,500 barrels, value,

$6,382,350. In phosphate rock our record of

production is also good, beginning with 2ii,377

long tons worth $1,123,823 in 1880, and closing

with 1,483.723 long tons, valued at $5,316,403,

in 1901. Florida leads with half the produc-

tion.

From 182,995 short tons m 1890 to 659,659

short tons in 1901, is our remarkably good rec-

ord in the production of gypsum.

Of our enormous mineral production in 1901,

$1,086,000,000, we exported only $39,000,000

worth; therefore, the remaining $1,047,000,000

worth was used either in profitable home con-

sumption, or added to our stock of national

assets. This represents additional national

wealth, for one year's work in mining, equal

to $12 per head for each man, woman, and

child in the country. This is a result never

before equaled by any country in the world.

At the same time, it is known that in our con-

tinental area and our newly-acquired non-con-

tiguous territories, there exists a store of min-

eral wealth, 'he value of which is beyond even

the most imaginative calculation. Besides this

stored-up wealth— this vast treasury of the

future— the total value of all our mmeral

production since the first day of our national

existence, 128 years ago, sinks into insignifi-
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csnce. Yet the United States is to-day, in its

developed wealth, the richest nation on the

face o£ the glohe.

Forest Products.— Complete data of the
total products of our forests not being available,

and the fact that a good share thereof is in-

cluded under the head of manufactures, renders
it impossible to make a proper showing of this

important one of our material industries. Still

we can form some idea of the total production
from the almost unlimited use of wood manu-
factures which we see on everj' hand; also

from the following record of limited, though
increasing exports.

Yeas Exported
1800 $2,228,863
1820 3.822,783
J840 3,868,694
i860 10,299,959
1880 17,321,268
1900 54.317.294
1903 57.835,896

Fisheries.— As in the case of forest prod-
ucts, so in tlie case of our fisheries industry, the
writer is not in possession of production data.
The export record is

:

Year Export
1800 $1,098,511
1S20 2,251,000
1840 3.198,370
1S60 4,156,480
1880 5,255,402
1900 6,326,620
J903 7,805,538

Miscellaneous.— Under this production head,
data, if available, would be extremely tedious,
embracing so many small items. Exports
classed as miscellaneous increased from $429,-
240 in 1800 to $6,429,588 in 1903.

Conclusion.— The gist of the whole story
of the successful progress of the United States
in its material industries is shown in the fol-

lowing summary of the financial and fiscal con-
dition of our country at the close of business
on 30 June 1903, the end of our last completed
fiscal year.

Area, square miles, Continental United
States 3,025,000

Population Continental United States... 83,000,000
Estimated national wealth $100,000,000,000
Public debt, less cash in treasury $925,011,637
Annual interest charge $25,541,573
Gold coined, 1903 $43,683,971
Silver coined, 1903 $19,874,440

Money in circulation $2,367,692,169
National banks 4,939
>s ational banks, capital $743,506,048
National banks, individual deposits $3,200,993,509
Savings-banks, deposits $2,935,204,845
State banks, deposits $1,814,570,163
Trust companies, deposits $1,589,398,796
Private banks, deposits $133,217,990
Total on deposit $9,673,385,303
Depositors in savings-banks 7,305,228

(A sure barometer.)
^903, government receipts, ordinary.... $596,396,674
1903, government expenditure, ordinary $477,542,658
1903, pension payments $138,425,646
1903, total exports $1,420,141,679
1903, total imports $1,025,719,237
1903, agricultural products exported.... $873,322,882
1903, manufactures exported $407,526,159
1903, mining products exported $39,311,239
1903, forest products exported $57,835,896
1903, fisheries products exported $7,805,538
1903, miscellaneous products exported.. $6,429,588
1903, value farm products, at le.ist $4,500,000,000
1903, value of farm property, at least.. $21,000,000,000
1903, value of manufactures $14,500,000,000
1902, railroad passengers carried, not

trolleys 655,130,236
1902, freight carried one mile 156,624,166,024
1903, Sault St. Marie canal tonnage... 27,736,444
Post-offices , 74. 1 69
1903, post-office receipts $134,224,443
1903, telegrams sent 91,391,443
Newspapers and periodicals running 20,485
Public school pupils (1902) 15,925,887
Yearly salaries school teachers (1902) $150,013,734
Total yearly school expenditure (1902) ... .$235,208,465
1903, patents issued 31,699
1903, immigrants arrived 857,046

And all this is only part of the story of
American progress in material things. We have
a people united in purpose, from the Gulf of
Mexico to the Arctic Ocean, and from the At-
lantic to the Pacific; with resources so un-
bounded, that, like the widow's cruse of oil

they increase with the use ; with a system of

government mere free tlian that of any other
government under the sun ; with an internal

commerce worth $22,000,000,000 each and every
year, and greater than the combined foreign
commerce of all the countries of the world, in-

cluding our own; with over one fifth of our
population attending the American public

school ; with insular possessions which will

eventually produce practically all of the

$400,000,000 worth of tropical products we now
buy abroad annually ; with millions upon mil-
lions of acres in the Philippines, of the most
valuable woods in the world.

Walter J. Ballard,
Schenectady, N. Y.
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1. United States — General Outline History

of (1776 to 1904). At the close of the French
war England had no settled policy of colonial

administration, nor could there be said to be a
definite understanding as to the constitutional

relationship of the colonies to the mother-coun-
try. She entered upon plans which brought
before long the loss of her dominions in America.
Her ministers, anxious for funds, determined
that America should make some contribution to
the expense of colonial protection, and moreover
that the navigation laws and acts of trade should
be enforced. These acts had been systematically

broken for decades, and stringent efforts to
enforce them could mean nothing less than a
violent interference with New England traffic.

Moreover the colonies had without intermission

taxed themselves and passed laws in their own
legislatures. When the Stamp Act (q.v.) of

1765 was passed, a storm of protest arose from
the colonists, who declared that taxation without
representation is tyranny. The Parliamentary
orators, on the other hand, asserted that Parlia-

ment had a right to tax the colonies, that taxa-
tion was only a part of the sovereign povk-er,

and that all legislative authority resided in the

English government. The repeal of the Stamp
Act was coupled w-ith a declaration of the su-

preme authority of Parliament, and to the prin-

ciple of this declaration the American leaders

were never willing to accede. The imposition of
import duties in 1767 met also with strenuous
opposition in America, and when three years
later all duties were abandoned except the tax
on tea, the concession was not gratefully received

by the colonists. Meanwhile troops had been
sent to Boston, and an encounter between a
detachment of the soldiers and a few citizens

ended in bloodshed (1770). The Boston Tea
Party (q.v.) of the year 1773 was evidence that
the device of a low duty would not tempt the
New-Englanders to give up their principles.

The ministry now entered more seriously on
efforts at coercion and passed a series of acts,

the most grievous of which was the Boston Port
Bill, which it was hoped would have the effect

of bringing the colonists to a due respect for
imperial power ; but, instead of improving, con-
ditions grew worse. In September 1774. the
first Continental Congress met at Philadelphia
and issued a declaration of rights and other
papers. The advanced American leaders, admit-
ting that all were subjects of a common king,
were now unwilling to acknowledge the author-
ity of I^arliament in any respect ; although others,
denying the right to tax, were still ready to
argue that the British legislature could manage
commerce and external affairs. The petition of
the colonists was of no avail, and the Revolution
passed from the stage of controversy to that of
war.

The war of the Revolution falls into three
periods. Between 10 April 1775. the date of
Concord and Lexington, and 4 July 1776, the
revolting colonists were gradually brought by

events and arguments to the notion of independ-

ence. The ctforts of the British were as yet

directed mainly to the repression of the uprisiiig

in Massachusetts. On 17 June 1775, Bunker Hill

was fought. During the preceding month the

second Continental Congress had convened at

Philadelphia and bestowed the command of the

American forces upon Washington. In March
1776, Howe evacuated Boston. On 7 June Rich-

ard Henry Lee of Virginia moved a resolution

in Congress declaring the independence of the

colonies. The adoption of this resolution 2 July,

and of the Declaration of 4 July gave the Revo-
lution a new character. It was now a war for

independence and not for rightsas colonists or
Englishmen. Indeed the discussion had already

advanced to a stage in which the Americans,
though ostensibly demanding rights known to

the law, were in reality asserting fundamental
principles and seeking to obtain their recognition

in the law of the land ; they were working for

the legal formulation of a democratic doctrine.

Of this doctrine the Declaration is an embodi-
ment, as were some of the State constitutions

which the people were now constructing. The
most important proposition was that people exist

before government and are possessed of natural

rights which are inalienable, and which govern-
ments, the work of their hands, cannot right-

fully take away.
The second period of the Revolution, begin-

ning with the Declaration, ends with the entrance

of France into the war. During this period it

was the endeavor of the British to separate

Massachusetts and Virginia by gaining control

of the Champlain-Hudson valley. The battle of
Long Island, August 1776, left New York in the

hands of the British, and a year later Washing-
ton, defeated at Brandywine, was forced to yield

Philadelphia to Howe. But in the meantime,
Burgoyne, who had been sent from Canada to

effect the main object of the British campaign,
had been getting into difficulty, and on 17 Oct.

1777. he was forced to surrender to Gates at

Saratoga. This victory probably determined the
result of the war. France, who had hitherto
contented herself with secretly aiding the .'\meri-

cans, in February 1778 entered into a treaty of
alliance with them, hoping to secure thereby the
enfecblement of her ancient enemy, England.

The United States could hardly have achieved
their independence without the French alliance.

France was able to furnish the sea power without
which it is highly improbable that Yorktown
could have been won. On the other hand, there
is evidence that England entered into the contest
with new zeal, now that she was confronted by
her old enemy, France; and after the French
alliance the Americans were more than once
grievously near defeat.

The third period of the war ends with the
signature of the treaty of peace at Paris, 3 Sept.
1783. Aside from .-Xrnold's treason, interest in

this period is confined to the south. Here the
Loyalists were strong, and the British hoped to
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save at least Georgia and the Carolinas. In

1778 Savannah was captured and Georgia was
overrun by the British. In 1780 Charleston fell

and Gates was utterly defeated at Camden by

Cornwallis. The tide began to turn with the

opening of 1781, when Greene took command in

the south. Winning no victories, he neverthe-

less sold victory so dearly that by September
Cornwallis was retiring northward, leaving the

entire south, except Savannah and Charleston,

in the hands of the patriots. Cornwallis entered

Yorktown, Va., and was there besieged by the

French fleet under De Grasse and the American

and French armies under Washington and
Rochambeau. He surrendered 19 Oct. 1781.

In the peace negotiations at Paris, which
filled the year 1782, the United States was repre-

sented by Franklm, who had been in France

since 1777, Jay, and John Adams. They suc-

ceeded in making a favorable treaty. The west-

ern boundary of the States was set at the Mis-

sissippi, and their southern at the 31st parallel

as far as the Appalachicola River, from which
point it proceeded along the present north

boundary of Florida to the Atlantic. The area

of the territory lying within these boundaries

was 827,844 square miles. Before the war was
over the States had adopted Articles of Con-
federation and Perpetual Union (l March 1781).

These articles apparently purported to have
sovereignty in the individual States ; and after

the war was over, the States showed lack of ap-

preciation of continental obligations and priv-

ileges. The Congress of the Confederation, in

which body all the power granted by the Articles

was centered, proved ineffective, for in cases of

crucial need it could do little more than implore

the States for funds or solicit obedience to the

orders which it had issued. There was no power
in the central authority to collect taxes or regu-

late commerce. Things went from bad to_ worse
— the States eyeing each other in jealous

scrutiny; the debt of the Confederation growing
larger, while the States, themselves distressed,

refused to furnish the needed money ; England
refusing with some cause to surrender the west-

ern ports within our territory; Spain refusing

to acknowledge our right to navigate the lower

Mississippi. Washington wrote, "Something
must be done or the fabric will fall, for it cer-

tainly is tottering.'* One great bond of union,

one fact of national significance needs, however,

to be mentioned. By 1786 the States that claimed

land east of the Mississippi, north of the Ohio,

and west of Pennsylvania had surrendered their

claims, Connecticut still retaining a small portion

which was long known as the Western Reserve.

For the organization of this domain. Congress
passed the Ordinance of 1787, one of the great

state papers of American history ; it provided for

temporary governments, for the final admission
of the Territories as States, and for the per-

manent exclusion of slavery.

In May 1787, a convention of delegates met
at Philadelphia, charged with the duty of render-

ing "the Federal Constitution adequate to the

exigencies of the Union." The work lasted four
months. Its product was the Constitution of
the United States. As to whether the conven-
tion should disregard instructions and proceed
to draw up a new constitution instead of altering

the Confederation, there was much discussion,

tinged frequently with acrimony. The "large-

state party" insisted on a government with au-
thority and on proportional representation. The
"small-state party," some of whom were not
averse to a national government, yet feared for

their States, and, in jealousy of their stronger
neighbors, advocated equal representation of the
States. The outcome was compromise : the legis-

lature of each State was to have the right to

elect two members of one branch of tlie national

legislature, while the principle of proportional
representation was to obtain as a basis for the
other house. The Constitution, abandoning the
old principle of the Confederation, provided for

a government immediately over individuals ; it

provided for a system whereby every citizen

would be subject to two governments. The
powers delegated to the new government were
enumerated powers, and the field of political

activity was thus divided between the central

government on the one hand and the State on
the other. The Constitution provided for ex-
ecutive, judicial, and legislative departments and
applied the principle of separation of the powers.
The instrument thus prepared was passed on by
conventions in the States. The struggle over the
adoption was very sharp ; but by the end of
1788 the Constitution had been ratified by all

the States save Rhode Island and North Caro-
lina. The government called for by the new
Constitution was put into operation before these
two States ratified. To reassure those who were
fearful that the national authority would be
destructive of individual liberty, the first 12
amendments to the Constitution were drawn up
by the first Congress, and 10 of them were
ratified by the States.

Washington was unanimously chosen the first

President of the United States and took the
oath of office on 30 April 17S9. Congress had
already assembled and begun important tasks of

legislation. There was a crying need for rev-

enue, and a tariff bill was soon passed. The
government was quickly put into working order;
necessary executive departments were estab-

lished ; a Supreme Court and inferior tribunals

were founded. Washington made Thomas Jef-

ferson Secretary of State, Alexander Hamilton
Secretary of the Treasury, and Henry Knox
Secretary of War. The first two represented
different tendencies in American life, and about
them are crystallized the two leading parties of
the country ; about Hamilton the Federalists,

who were strong supporters of his policy, and
about Jefferson the Republicans, who believed

that Hamilton was intent upon establishing mon-
archical institutions. Not until about 1792, how-
ever, were these parties really organized, and
the word organization seems hardly applicable

to the political parties of a hundred years ago
when compared with those of the present time.

Jefferson had faith in the people and was re-

sponsive to the impulse of democratic America;
Hamilton had rare talent for organization and
administration, and represented the conservative
forces of the time. The Federalists advocated a

broad and liberal interpretation of the Consti-
tution ; the Republicans favored a strict inter-

pretation, fearing that the Federalists would
make use of their power to injure State rights

or individual liberty. In the determination of

the political affiliations, Hamilton's financial

policy had much to do. He advocated the fund-

ing of the public debt and the assumption C7f
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the State debts with the understanding tliat the

creditors should be paid in full._ He also pro-

posed the establishment of a national bank and
the levying of an excise tax, and raising ade-

quate revenue by a tariff so arranged as to offer

also support to American man\ifactures. All of

these measures were adoptid, and he thus

brought to his support the holders of the public

debt and, as a rule, the commercial and more
substantial classes in the community.

The difficulties of Washington's first admin-
istration centered chiefly in domestic affairs.

Soon after the beginning of his second admin-
istration war broke out between England and
France, and for the next 20 years American
politics and interests were much affected by
European conditions. The Federalists, on the

whole, sympathized with England, whereas the

Republicans, having different industrial interests,

were more inclined to sympathize with France.

Difficulties of various kinds reached their climax

in 1794, when the stability of the government
was in danger. An insurrection against the

whiskey tax had broken out in western Penn-
sylvania ; the Indians had for some years been
waging war in the northwest, and two armies

sent to suppress them had been defeated : the

English, indignant at the way in which Genet,

the French minister to America, had been
allowed to use our ports, were giving evidences

of hostility and there was immiiient danger of

war. -American commerce was ill-used by the

British, who were not willing to see the Ameri-
cans profiting by the contest between

_
England

and France. These serious difficulties were
finally disposed of by prompt and discreet action

on the part of Washington's government. An
army sent to western Pennsylvania suppressed

the insurrection ; General Wayne overwhelmed
the Indians at the battle of Fallen Timbers ; and
John Jay, despatched as a special envoy to Great
Britain, succeeded in making a treaty which,

for a time, reconciled the two countries and did

something to allay the ill-feeling that had been
near bringing on open war. When Washington's
second administration ended, the government
was well founded ; there were strong evidences

of national patriotism and, despite the high de-

gree of partisan bitterness, there was no reason-

able ground for fear that the country would
relapse into the state of confusion such as

existed eight years before.

John Adams was the second President of tlie

United States. He inherited, as
^
his chief

trouble, the French dissatisfaction with the Jay
treaty and with the way in which the United
States had received France's claims to special

consideration. The French, too, were not consid-

erate in their treatment of American commerce.
Adams, hoping to arrange affairs amicably, sent

a commission to Paris with authority to treat.

This commission was treated with contumely by
the Frenchmen and was given to understand
by messengers sent from Talleyrand that Amer-
ica must furnish money and offer bribes if she
would have her interests considered. When this

story was told in the United States, the people
were righteously indignant ; an army was organ-
ized, Washington was put at the head of the
troops, hostile engagements actually occurred
between ships of the two countries at sea, and
it was fully expected that war would ensue.
Adams, however, listening to intimations that

came in a roundabout way from Talleyrand, ap-

pointed a new commission and succeeded in

coming to terms with France. In the mean-
time the F'ederalists, influenced by the prevailing

excitement, had passed two measures of dan-
gerous tendency— tlie Sedition Act and the

Alien Act, against which the Republicans, under
the lead of Madison and Jefferson, strongly pro-

tested. Virginia drew up the famous Virginia

resolutions of 1798 and 1709, which were the

handiwork of Madison, while Kentucky pre-

sented similar resolutions, portions of which
were prepared by Jefferson. These documents
declared against the constitutionality of the
Alien and Sedition Laws; the Virginia resolu-

tion declared that in case of a plain violation

of the Constitution by the central government,
the State was "in duty bound to interpose*; in

the Kentucky resolutions of 1799 it was_ an-

nounced that "nullification" (q.v.) was the right-

ful remedy. To explain what was meant by
these resolutions would require much more space
than the present article allows, and we must
content ourselves with saying that there was
evident peril in resolutions which purported to

put forth the opinion of a State as over against

that of the national government, and moreover,
that the resolutions of Virginia and Kentucky
were used in later years to support a more ex-
treme doctrine of State sovereignty, nullification,

and secession.

By the original plan for choosing a President,

the electors did not indicate by their votes

whether they were voting for President or Vice-
president; they simply voted for two persons.

In 1800 Jefferson and Burr, both candidates of

the same party, received an equal number of
votes, and it was for some time uncertain which
would be chosen President. The House of Rep-
resentatives, despite the efforts of the Federalists,

who voted for Burr, finally elected Jefferson,

who became President on 4 March 1801. The
passage of the Twelfth Amendment prevented
the recurrence of this embarrassment. Jeffer-

son's two administrations were replete with im-
portant events, full of perplexity and of difficul-

ties. In 1803 Louisiana was purchased from
France for $15,000,000, and thus America became
possessed of the great region stretching from
the Mississippi westward to the summit of the
Rocky Mountains ; and Jefferson, the leader
of the party which had objected to the broad
and liberal interpretation of the Constitution,

did more by the acquisition of this territory to

assure nationality and the continuance of broad
authority in the United States, than did any other
President between the foundation of the gov-
ernment and the election of Lincoln. The war,
which was still waging in Europe and in which
most of the nations of the civilized world were
engaged, presented many perplexing problems
to the American nation. Our merchantmen
were seized on the ocean ; our sailors were im-
pressed ; our cargoes were confiscated ; and in

general America was treated as seemed to suit

tlie needs and the whims of England and France.
The New-Englanders, on the whole, sided with
England, or believed, if war must come, that a
navy should be built up for American protec-

tion. The southern and western partisans of
Jefferson were more inclined to sympathize with
France, while the President himself, averse to

war. hoped that the European combatants could
be brought to their senses by some system of
persuasion or peaceful coercion. The embargo
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measure of 1807 had the effect, however, of in-

juring American commerce and threatening

American merchants with ruin, but not of bring-

ing either England or France to a proper ap-

preciation of the neutral rights of America.

When Jefferson retired from the presidency

in 1S09, to be succeeded by Madison, our foreign

relations were in a serious condition; and, in

spite of efforts to avoid war by the enforcement

of non-intercourse measures and similar ex-

pedients, hostilities finally broke out, war being

declared against Great Britain in June 1812.

The causes of this war need not be discussed

here at length. It is sufficient to say, as we
have already intimated, that both England and

France had been ruthlessly disregarding the most

palpable rights of the United States, and that

the time seemed to have come when the new
republic, though seeking peace and unprepared

for war, needed to fight at least one of the Eu-

ropean nations that had been doing us so much
injury. The War of 1812 is not one which

appeals to the enthusiasm, or unduly arouses the

patriotism, of the American reader. The forces

of the United States were not well handled,

nor was there evidence of noteworthy general-

ship. The most famous battle was the victory

of Jackson over the British at New Orleans,

which in fact was fought after the treaty of peace

had been signed, although of course the fact

was not known on this side of the water. On
the seas the American men-of-war brought credit

and recognition to the nation, and doubtless the

prowess shown by American captains and sea-

men did much to establish the United States m
the eyes of the European world as a nation to

be respected and to be treated with common
courtesy. In fact one of our best-known histo-

rians declares that the battle between the_ Con-

stitution and the Guerriere, which ended in the

total destruction of the British frigate, in the

course of a short half-hour raised the American

nation into the position of a first-class power.

And thus, though the war was not crowded

with honors for American arms, and though

the treaty of Ghent did not include a settlement

of any of the chief difficulties which had brought

the war about, the United States had done

something to establish itself; there was no

longer danger that American seamen would be

impressed or that American commerce would be

treated with ruthless disrespect. After the war

was over. America entered on a long period of

internal development, for the most part alto-

gether unfrettcd by foreign complications. In

1817 James Monroe succeeded Madison in the

presidency.
Monroe's administration (1817-25) was in

some ways uneventful, but it was not for that

reason the less important in American history.

These years are called the "era of good feeling."

As a matter of fact, there was much bitter feel-

ing, for there was intense rivalry and personal

antagonism in state and national parties. But

by 1820 there was practically only one party in

existence, for the opposition of the Federalists to

the war, and the gradual broadening of the old

Jcffersonian party_ had had the effect of attract-

ing all but a few irreconcilables into the old Jef-

fersonian party, which was, indeed, in most re-

spects, Jcffersonian no longer. The young and

vigorous West, naturally opposed to the narrow
old-time Federalism, had strengthened the Re-

publican party and helped to give it broader and

saner views of national power and duty. In

1816, forgetting their animosity to Hamilton's

measures, the Republicans enacted a protective

tariff law and granted a charter to the second

Bank of the United States. There was in the

country at large, moreover, a strong national

spirit, a feeling of national strength and inde-

pendence, itself in some measure the effect of

the war, which for a time smothered sectional

jealousy and helped to awaken patriotism. The
period is also of interest to lawyers as well as

to students of politics, as a time when a number

of great decisions were rendered by the Supreme

Court, giving, as it were, judicial confirmation to

the spirit of nationalism that was otherwise

manifest. John Marshall, the chief justice, with

an able bench of associates, in the case of Mc-
CuUoch vs. Maryland, decided that a State could

not tax a Federal agency, and that the Federal

government could establish a corporation; and

the court gave expression to the doctrine of im-

plied powers which Hamilton had enunciated

27 years before. Near the same time decisions

were rendered in Martin vs. Hunter's Lessee,

Cohens vs. Virginia, and the Dartmouth Col-

lege case— all of great significance in constitu-

tional history and law.

Of most importance in later days was Mon-
roe's stand on the difficult diplomatic problem of

his time, arising out of the independence of the

South American states, and of the effort of

European rulers, combined in the Holy Alliance,

to repress popular uprisings. We acknowledged

the independence of the South American states;

and as long as the European powers confined

their policy to the eastern hemisphere, their prin-

ciples were none of our affair. There came,

however, evidences of an intention to overcome

the new states on this side of the ocean, and

Monroe issued his famous message of 1823, an-

nouncing that we had no purpose to interfere

with European affairs, but that on the other

hand any attempt on the part of the European

powers to extend their system to any portion of

this hemisphere would be considered «as danger-

ous to our peace and safety.'^

In this *era of good feeling," characterized

by rationalism as it was in the main, arose a

great controversy between the free and slave

States, a controversy which, as Jefferson said,

«rang out like a fire bell in the night* ; it fore-

told sectional animosity and strife. When the

Constitution was adopted, slavery existed m
nearly all the States, but was gradually disap-

pearing in the North ; and even in such a State

as Virginia there was strong opposition on prin-

ciple to the whole system. By 1820 slavery was

practically extinct north of Maryland; but in

the meantime, because of the invention of the

cotton-gin and the development of textile ma-

chinery, slave labor had become profitable at the

South and the black population had much in-

creased. Virginia statesmen no longer cried out

against the system, which was now firmly fast-

ened not only on the Southern States of the old

thirteen, but also west of the Appalachians in

the rich and fertile country from the Ohio to the

Gulf The climate and soil of the Southern

States were favorable to the African and to the

industries based on slave labor ; and the big cot-

ton plantation became the significant feature of

Southern life. At the beginning of the govern-

ment almost no cotton was grown in America or
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exported from its harbors; in 1824 142,400,000

pounds were sent abroad. And thus the South-

ern States were grounded on a system of labor at

variance with the labor system of the free North,

which, in its turn, had been extending over the

mountain range and on to the Mississippi, fdling

the western land with laborers who worked with

their own hands for gain. Two different indus-

trial systems faced each other across the waters

of the Ohio.

The territory of Missouri lay in the path-

way of the expanding West. Slavery already

existed there, but when the people asked admis-

sion to the Union, difficulties arose. The South
wished to have Missouri admitted as a slave

State; the North, not averse to its admission,

desired to see it a free State. The South
needed to have room for territorial expansion,

since its agricultural system was ever demand-
ing virgin soil and fresh acres. The North
was unwilling to see a new slave State added to

the Union, and many— it is difficult to say how
large the number— were opposed, on principle,

to the extension of slavery. The sections were
now equally represented in the Senate, though

the North had outstripped the South in popula-

tion. In the House of Representatives the mern-

bers from the free States numbered 133, while

from the South, in spite of the fact that three-

fifths of the slaves were counted as a basis of

representation, there were only go members. If

the South was to maintain itself politically, it

needed to retain or strengthen its hold on the

Senate. The contest over the admission of Mis-

souri was long and bitter. Before it was con-

cluded, Maine, hitherto a part of Massachusetts,

sought admission, and the application at once
complicated and lightened the problern. The
effort to admit Missouri with a restriction pro-

viding for the gradual disappearance of slavery

within its limits was not successful ; and finally

it was admitted as a slave State ; the act provid-

ing for its admission stipulated that, excepting

within the limits of the new State, slavery

should not exist north of the parallel of 36° 30',

"in all that territory ceded by France to the

United States under the name of Louisiana.'*

This was the famous Missouri Compromise
(q.v.). Maine was admitted, and the Senate

was still evenly divided between the sections.

Even more plainly than before, the Union was
composed of two series of States, differing one
from the other in industrial practices, in .social

as well as economic habits that were likely to

beget misunderstandings and to develop antag-

onisms. There was really a division of the

national domain between the two systems.

The admission of Missouri as a State, only
18 years after the vast region between the Mis-
sissippi and the mountains was purchased from
Napoleon, is a proof of the remarkable growth
of the United States. When the Constitution
was adopted, only a few thousand people had
found their way over the Appalachians; by 1810
tliere were over 1,000,000 inhabitants in the Mis-
sissippi basin. Kentucky, Tennessee, and Ohio
had been admitted as States. At the outbreak
of the War of 1812, Louisiana came into the
Union, and after the war was over, in the period
of industrial reorganization that ensued, thous-
ands flocked into the western region, peopling
the wilderness, clearing the forest for farms and
plantations, building villages, establishing civil

government. In 1816 alone 42.000 settlers en-

tered Indiana. In six years Kentucky more than

doubled her population, and Ohio was not far

behind. Almost as if by magic, prosperous

towns appeared where but a short time before

there had been nothing but forest or empty
prairie land. Before the Missouri Compromise,
^Mississippi, Alabama, Indiana, and Illinois had
joined the Union as States. And yet this rapid

peopling of the new country was but an example,

extreme, perhaps, but typical nevertheless, of the

movement that was characteristically American
and resulted in the occupation of the great West,

as far as the Pacific, in less than 100 years from
the formation of the Federal government.

With this western movement came certain

political acts and tendencies, not all attributable

solely to Western inllucnce, and yet intelligible

only as we see the growth of the coimtry and
the development of national sentiment. Already

steps had been taken for the building of a great

national highway into the West. This at first

the South had not opposed; even in 1816 Cal-

houn, moved by the national spirit of the tirne,

in advocating the expenditure of money for in-

ternal improvements, exclaimed in the House

:

"Let it not . . .be forgotten— nay, let it

forever be kept in mind— that our vastness

exposes us at the same time to the worst of

calamities, dissension. We are great and rapidly,

I was about to say fearfully, growing. . .
_

.

Good roads and canals will do much to unite

us.* Ere long the South opposed the building

of roads at national expense ; but the West
naturally favored making means of access to the

East. Henry Clay was the strong advocate of

internal improvements ; and from him, too, a
Western man with Western interests, came the

demand for a protective tariff and the "Amer-
ican system." New England at first objected to

the tariff as a check to its commerce; while the

South was not averse to the practice. But in

1824 the northeastern States approved protec-

tion and the South opposed. Each section.

North, South, and West, was coming_ to_ an ap-
preciation of what seemed its economic interest.

The cotton States, given up to agriculture and
to the raising of a great staple, much of which
was exported, naturally objected to a tariff

which seemed to be a burden on their industry
for the benefit of the manufacturing and com-
mercial North. In 1828 the so-called "tariff of
abominations* was passed, a measure which in

many ways merited its name. This aroused
strong Southern opposition and ushered in a
course of argument and protest against the

action and assumption of the national govern-
ment, which, with some variation, continued as

occasion demanded till the outbreak of the Civil

War.
South Carolina, as early as 1828, began to

issue argument and objection to the exercise of

what it deemed unwarranted authority by the

central government, and by 1832 the theories

were formulated on which were to rest nullifica-

tion and the attempted secession of later years.

The principles set forth by South Carolina were
brilliantly announced bv Hayne in the "great
debate" with Webster in the Senate in 1830.

Webster's eloquent sentences defending the Con-
stitution as the supreme law of the land made
deep impression on the people of the North ; the

inspiring oration, read in many households, put
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into words for those unlearned in the law funda-
mental notions as to the character of the Union
and the government. Hayne's able speech made
no small impression at tlie South; and yet, when
South Carolina, two years later, sought to put
into practice the principle of state sovereignty,

many of the Southern States declared her theor-
ies unsound and revolutionary. The full theory
of state sovereignty and the doctrine of nullifi-

cation was put forward by John C. Calhoun and
exhibited in the State papers of South Carolina
in declaring null and void within its limits the
new tariff of 1832, which had been passed in

place of the "abominable" act of four years be-
fore. Reduced to their lowest terms, Calhoun's
theories, which were not improved in the 30
years that elapsed before they were tested on the
battle-field, amount to this : The Union was a
union of States, the Constitution not a law but
an agreement between States ; each State, being
possessed of sovereign authority, must have the

ultimate right to judge as to the validity of laws
passed by the national government ; an attempt
to enforce a law declared null by a sovereign
State would justify the State's retiring from the
Union. These principles Calhoun declared con-
stitutional and preservative, not destructive. The
attempt of South Carolina to nullify the law of
1832 and prevent its enforcement was in part
successful. Andrew Jackson, the President, a

Western man without sectionalism, announced
that the Union must be preserved and was ready
to subdue rebellion by force. But after delay
and much discussion. Congress passed two bills,

one a force bill, the other providing for the
gradual diminution of the tariff rates in the
course of the succeeding 10 years. South Caro-
lina withdrew her nullification ordinance ; if she
had not won all, she had given an example of

what bold assertion might accomplish.

Before speaking further of the events of

Jackson's administration (1829-37) into which
the discussion of the tariff and of Southern
objection have led us, we should return to the
movement which caused the election of Jackson
and accounts for some of the problems of his

time. In 1824 there were four presidential can-

didates, Crawford of Georgia, Clay of Kentucky,
Jackson of Tennessee, and John Quincy Adams
of Massachusetts. Crawford was the "regular*

candidate, but no one received a majority of the

electoral vote, though Jackson had more votes

than any other. The House, on which the choice

devolved, elected Adams, partly because of the

influence of Clay ; and there was at once an out-

cry, heightened when Clay became Secretary of
State, that a corrupt bargain had been made be-

tween Clay and Adams. It was said, too, that

the will of the people had been violated by the

failure to elect Jackson. The frontier general,

therefore, "Old Hickory,'* a downright man of
primitive instincts and native keenness, was
chosen in 1828 as a popular representative. The
National Republicans, who were now led by
Clay, in the course of a few years were known
as Whigs, a name adopted as a protest against
the high-handed methods of Jackson. The
Democratic-Republicans, shouting for Jackson
and victory, were soon known as Democrats.
The party continued for years to hold the confi-

dence and win the suffrages of the people.

Except at two elections, from 1828 until

i860, the Democrats were successful in elect-

ing their presidential candidate. With Jack-
son, elected as he was, and borne in with
acclaim as the man of the people, came a strong
Western aggressive spirit ; and with him,
too, the spoils system, which was partly a fron-
tier denial of the need of expert service, partly a
sordid desire for place, partly a protest against
an official class which some vaguely thought un-
democratic. Jackson was naturally opposed to
the national bank, and toward the end of the
first term of service came (1832) a great contro-
versy over the rechartering of that institution,

whose corporate existence was to end in 1836.

A bill for rechartering was vetoed by the Presi-
dent. The followers of Clay denounced the veto,
declared it usurpation, and appealed to the peo-
ple at the polls, only to be once more defeated.
The next year Jackson decided that the gov-
ernment moneys should no longer be deposited
in the national bank, and this, the famous "re-

moval of the deposits," was the occasion of
great excitement in Congressional circles and of
much recrimination in political oratory. But
Jackson's cause, wise or unwise, was successful

;

the bank was not rechartered, and the State
banks continued for some years to hold— when
they did not lose— the national funds, which
were, at a later time, transferred to the inde-

pendent treasury. The State banks meanwhile,
stimulated by a lust for federal deposits, grew
surprisingly in number, though their available

capital and special holdings did not correspond-
ingly increase. The crude treatment of the deli-

cate matter of finance, a treatment not unnatural
for a frontiersman, may have had some influence

in bringing on the panic of 1837, which ensued
as Van Buren, Jackson's successor, took the

presidential chair. Van Buren, as Jackson's
heir, had to bear the odium of the hard times
that followed ; but in fact the financial disasters

were deep-rooted and were an inevitable conse-

quence of the wild speculation that had been in

vogue for years, during which men, otherwise
not devoid of sense, bought wild land with reck-

less confidence in immediate rise in value, and
plotted towns on paper as if intention would by
force of sheer desire transmute wishes into

wealth. For three years and more the country
suffered the pangs of commercial depression and
of course in 1840 elected a Whig as President—
William Henry Harrison, like Jackson a fron-

tiersman, whose humble log-cabin was set up as

a symbol of true, simple Americanism, as over
against the luxury of Van Buren, who was
charged with habits of obnoxious aristocracy.

The Whigs had indeed taken a shaft from the

Democratic quiver, and the thousands that gath-

ered at the mass-meetings to shout for "Old
Tip," as Harrison was called, were living proof
that the day had gone by when the Whigs, even
in conservative New England, could look

askance at the Democrats as just a little below
the proper social standard. For this the election

of 1840, a time of shout and doggerel verse, of
assertive and empty oratory, deserves notice in

our political annals. It marks the final disap-

pearance of any pretense on the part of either

political party to stand above and aloof; it

marks assuredly the time when the spirit of con-

fident Jacksonian democracy was, in politics at

least, the settled spirit of the nation. The fron-

tier, "the most American part of America," had
completed its conquest of the whole.
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The Jacksonian period deserves a word dis-

sociated from political maneuver. It was a
time of physical and economic growth. New in-

ventions found application in industry and multi-

plied the products of lahor. New channels and
new methods of transportation were put into

use. When the Erie Canal was opened in 1825,

tlie cost of transportation from Albany to Buffalo

was greatly reduced. The steamboat, first used
just before the War of 1812, had been of im-
mense importance in building up the West,
where the river system was especially adapted
to the flat-bottomed steamers ; but before 1840
steamships were crossing the ocean, offering facil-

ities for the great tide of European immigration.
The first steam locomotive built in the United
States was built in 1825; in 1840 there were
nearly 3,000 miles of railroad in operation. The
emigration to the West went on at a rate more
marvelous than before ; population pushed on
beyond the Mississippi, while such States as
Illinois doubled and redoubled their population,
and the little cluster of hamlets near the head of
Lake Michigan began its rapid growth into the
big, teeming city of Chicago. In intellectual and
moral lines the American people were awake.
New works of literature were written: new
movements for public improvement and reform
were undertaken ; and with these manifestations
of the humanitarian sentiment w-as a tendency,
too, toward ideals, toward "soaring away,*' as
Carlyle wrote Emerson, "after ideas, beliefs,

revelations, and such like, into perilous alti-

tudes."

When such a spirit was abroad, when men
were planning reforms and taking a new out-
look on life, it was natural that some one should
protest against slavery. Garrison founded the
'Liberator* at Boston, and demanded the im-
mediate abolition of slavery. The American
Emancipation Society was soon formed. The
extreme abolitionist, denouncing slave-liolding as
a crime, would consider no means to the end he
desired, but insisted on the freedom of the
blacks. Soon he was proclaiming the Consti-
tution as "a covenant with death and an agree-
ment with hell,'* and announcing that he would
have no dealings or political communion with
slave-owners. The South, wrought up to a
strange pitch of excitement, acted with indis-
cretion ; at least its voluble representatives were
indiscreet enough ; for the abolitionists were
but a handful, and nothing served so well to
bring them into notice and ultimately to give
the antislavery cause standing as the vehement
denunciation by the Southern men in Congress.
Worst of all for the South, as it soon proved,
effort was made to strangle free speech in Con-
gress and to check the right of petition, an
effort which resulted naturally in a heated dis-
cussion whenever the forbidden subject was
mentioned, and increased by many thousands the
number of antislavery petitions demanding aboli-
tion in the District of Columbia, or like mea-
sures. Finally the gag policy was abandoned, but
it had accomplished an object the reverse from
that intended. By 1840 an antislavery party, the
Liberty party, was in the field, and the political
movement which ended with the election of i860
was begun.

Soon after 1840 arose interesting questions
from which trouble ultimately came. Sometimes
tariff and financial problems were under dis-
cussion, sometimes internal improvements and
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the dredging of rivers and harbors, sometimes
matters of diplomatic concern ; but underneath
everything, though it did not always come to
the surface, was slavery and the divergence of
North and South. In 1836 Texas became inde-
pendent of JMexico and asked for admission into
the Union. Her separate existence was recog-
nized by sending a minister from Washington

;

but there was for a time no serious movement
for annexation. In 1840 Harrison and Tyler
were chosen as President and Vice-president.
Harrison died soon after the inauguration
(1841). Tyler, though elected on a Whig ticket,

was by training and predilection really more in

sympathy with the tendencies of the Democratic
party than with those of the Whigs. He did
not participate with the Whig leaders in their

movement to carry out their plans in regard to a
new tariff and a new bank ; and before the end
of the term he had installed Calhoun as his

secretary of state. An effort to bring Texas into

the Union had now begun, but a treaty prepared
to attain that end was rejected by the Senate.
In 1844 the Whigs nominated Clay ; the Demo-
crats, Polk of Tennessee. Polk's adherents
shouted for the tariff of 1842 and demanded the
"reannexation of Te.xas,'* referring by these
well-chosen words to the fact that by the treaty
of Spain in 1819 we had surrendered our claim
to the land beyond the Sabine. The Liberty
party, taking a strong stand against slavery,
cast a much larger vote than four years before.
Polk was elected ; and under the influence of the
election, the gloom of the Whigs, and the en-
thusiasm of their successful opponents, the an-
nexation of Te.xas was consummated (1845).
The new State was brought in, not by a treaty as
in the case of the acquisition of Louisiana and
Florida, but by virtue of a joint resolution
authorizing the President to invite Texas to
come into the Union as a State. Texas was a
slave State ; her admission into the Union had
been vehemently opposed by many Northern
people because it increased slave territory and
strengthened the hold of slavery on the land.
Difficulties soon ensued, for Mexico was quite
unwilling to surrender all the territory Texas
claimed as hers and which we purported to have
made our own. The new State claimed all

the land from the old southwest boundary of
the Union to the Rio Grande River. An effort
to support the claim of Texas involved us in
war with Mexico, a war which was not distaste-

ful to Polk, who hoped it could soon be ended
and that as a result he could obtain the far
West stretching away to the Pacific. The
war (May 1846-February 1848) was a long
triumph for American arms, longer than Polk
could have wished, but triumphant none the
less. In September 1847, General Scott entered
the City of Mexico, and the next February was
signed the treaty of Guadalupe-Hidalgo, by
which the United States secured the land west-
ward to the ocean, and promised, besides as-
suming certain claims, to pay Mexico $15,000,000.
There were thus added to the expanding repub-
lic, if we include Texas as the fruit of the war,
about 87.S.000 square miles. In the meantime
a treaty with Great Britain had been signed.
The title of the United States to the Oregon
country south of the 49th parallel was thus
made secure. In 1853, by the Gadsden purchase,
something like 4S,ooo square miles— the south-
ern portion of what became the territories of
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New Mexico and Arizona— were added to the

national domain.
But the annexation of Texas and the new

West immediately ushered in new difficulties.

Even before the war was over there had come
up in Congress the so-called VVilmot Proviso,

the purpose of which was to exclude slavery

from any land acquired from Mexico. In the

election of 1848 General Lewis Cass of Mich-
igan, the Democratic candidate, was opposed by
General Taylor of Louisiana, one of the heroes

of the war. The Free-soil party (q.v.), the

successors of the Liberty party, presented Van
Buren and Charles Francis Adams as their can-

didates. They believed that Congress was le-

gally bound to forbid slavery in the territories,

having, as they said, "no more right to make a

slave than to make a king." Of these parties,

the first two did not proclaim definite opinions

as to slavery. Cass had, however, already an-

nounced that, in his opinion, the people of the

territories should settle their domestic affairs

for themselves, a doctrine which was later

formulated as the doctrine of "popular sov-

ereignty." The Whigs as a party were not op-

posed to slavery; they counted on Southern sup-

port and sympathy; but many of their Northern
adherents, "the conscience Whigs," were strongly

opposed to extension of the system. The ex-

treme proslavery element in the country believed

that Congress could not rightfully prohibit the

Southern slave-owner from moving into the

national domain with his human chattels and
holding them there as his own. Taylor was
elected ; the Free-soilers, no longer an insignifi-

cant faction, polled over 290,000 popular votes

and held the balance of power in some of the

States, actually casting more votes in New York
than the Democrats.

There were by this time many plain mani-
festations of the growing estrangement between
the sections. There was indulgence in charges

and countercharges. The South complained of

the escape of slaves, the North of the Southern

effort to extend slavery and of the existence

of slavery in the District of Columbia. Re-
ligious denominations began to divide along

sectional lines, and there were still other evi-

dences that in many respects the Union was
legal, political, and formal, that harmony was
passing away. And yet, though perhaps the

Southern people were in large measure united in

defense of slavery, the great body of meii at

the North were not ready to act in unison

in opposition to slavery or its extension. Not
yet could the Free-soil party come near con-

trolling either house of Congress. In the South
the radical element had begun to talk of seces-

sion. Soon after the election of 1848 several

matters demanded immediate attention. Cali-

fornia, where gold had been discovered, was
being rapidly peopled ; the inhabitants formed

a constitution excluding slavery and asked ad-

mission to the Union. Some form of territorial

government was needed for portions of the West,
and some answer must be made to the demand
for abolition of slavery in the District and to

the complaints of the South._ Henry C!ay_ in-

troduced into Congress a series of propositions

which furni';hed the foundation for the compro-
mise of 1850. California came in as a free

State; the slave-trade was abnlislicd_ in the

District of Columbia; a rigorous fugitive-slave

law was passed; New Mexico and Utah were

organized as territories without restriction as

to slavery. In this compromise many hoped to

see an end to sectional bitterness, but iii vain.

Before the compromise was passed, Taylor died

and was succeeded by Fillmore. For a: time

indeed, there seemed to come a lull in the storm,

and men breathed more freely. Both of the

leading parties in the election of 1852 announced
their adherence— one may say devotion— to the

compromise as a settlement of the slavery ques-

tion. The Free-soilers did not yield their

ground, but they cast fewer votes than four

years before. Franklin Pierce, the Democratic
candidate, was chosen ; General Scott, his op-

ponent, received only 42 electoral votes out of

the total 296.

But the cause of free soil was nearer consum-
mation than ever, for the direful subject of

slavery could not be compromised away. Efforts

to enforce the fugitive-slave law met with re-

sistance in some parts of the North, and the

smuggling of the blacks by the Underground
Railroad went on more briskly and cheerily

than ever. And then came the Kansas-Nebraska
bill (q.v.), introduced by Senator Stephen A.
Douglas (q.v.) of Illinois, and defended with all

the vigor and vehemence of which he was master.

It was passed in 1S54, and the notion that

compromise had cast a permanent benign in-

fluence over the nation was shattered. The
bill provided for the organization of two terri-

tories in land covered by the provisions of the

Missouri act of a generation before, and both

of them north of 36° 30'. The Missouri com-
promise was repealed and— in accordance with

the principles of popular sovereignty— slavery

was to exist in the territories or be excluded as

tlie people of the territories might determine.

For many Northern people, willing to acquiesce

in the compromises, which they hoped had set-

tled all dispute, the Kansas-Nebraska act was
a rude awakening. The Republican parly was
formed, absorbing the Free-soilers, winning new
adherents to the antislavery cause, and protest-

ing against the extension of slavery into the

territories. In the autumn elections of 1854 this

party made a showing of remarkable strength,

but in 1856 the Democrats were once more suc-

cessful, placing James Buchanan in the presi-

dential chair. Only one national party
_
re-

mained ; the support of Fremont, the Republican

candidate, was practically altogether from the

Northern States.

From this time on there was little peace.

In 1857 the Supreme Court, in the case of Dred
Scott vs. Sandford, declared that Congress had
no right to exclude slavery from the public

domain. In 1858 Abraham Lincoln, in a series

of debates with Douglas, while both were candi-

dates for election to tlie Senate, disclosed, with

pitiless logic and with plain, unembellished

phrase, the incongruity between popular sov-

ereignty and slavery. If the Supreme Court was
right, the slavery issue could no longer be

avoided by adhering to the notion that thepeople
of the territories could exclude slavery if they

chose; they could not lawfully exclude an in-

stitution that had the lawful right to exist within

their limits. Lincoln thus inserted the wedge
that split the Democratic party. In 1859 John
Brown (q.v.), with some ill-defined hopes of

doing service to the slaves, further embittered

the South by invading Virginia. The Southern

people, inspired by fear of a servile revolt, were
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aroused to great indignation, and the Northern
abolitionists, with whom were classed all Re-
publicans, were accused of plotting against

Southern safety. The time was near at hand
when only blows, not words, could settle the

great question at issue between the sections,

daily growing more hostile. In i860 Abraham
Lincoln was chosen President ; the Republicans

were successful, and South Carolina began prep-

arations for setting herself up as a separate na-

tion. State after State at the South adopted
ordinances of secession. Through the winter of
1860-1 there was little opposition to the move-
ment. Even many Northern men, strongly

antislavery in sentiment, doubted the wisdom
of "pinning* one section to the other by bay-

onets. Attempts at compromise—•the Peace
Convention, the Crittenden resolutions— were
failures. Lincoln, a man almost unknown to the

great body of the nation, paid close attention to

the events of the winter, and when he took

the oath of office in March 1861, spoke firmly.

He asserted the illegality of secession, and de-

clared that the Union was unbroken and the

laws must be executed.
War began when the Confederate forces fired

on Fort Sumter in Charleston Harbor. Lincoln

called for 75,000 volunteers, and there was im-
mediate response at the North. Events now
moved rapidly. Arkansas, North Carolina, Vir-

ginia, and Tennessee were soon out of the

Union. Kentucky, Maryland, Delaware, and
^Missouri, border States with slavery, did not
join the Confederacy. On 19 April Lincoln
declared the blockade of the southern coast. On
13 May England proclaimed her neutrality.

Richmond, Virginia, had become the capital of
the Confederacy, and at the North rose the cry,

"On to Richmond!" The complete defeat of
the Union forces at Bull Run 21 July 1861,

revealed to the North the magnitude of the task
undertaken. The South had in some ways the

advantage at the outset, for the North was the

invader, and the South defending its own soil.

The task of conquering a country as large as the

Confederacy was enormous. ^loreover, during
the early years of the war, the Southern armies
were more ably led and there was less confusion
of counsels. Robert E. Lee was one of the most
skilful generals of history, and not till the war
was more than half finished did the North find

Grant, Sherman, McPherson, Sheridan as the

equals of Lee and his efficient lieutenants. But,

in the long run, the North was destined to suc-

ceed because it was stronger, because in the

contest for supremacy between free and slave

labor the South had been hopelessly beaten;
and thus the contest on the battlefield but made
plain with arms what the economic forces had
already accomplished. The North had more
men. more wealth, more vigor to put into the
conflict. The South, raising cotton, which was
indispensable to the industrial interests of Eu-
rope, hoped and expected European intervention,
but did not secure it. The belligerent rights
of the Confederacy were recognized, but its sep-

arate independent existence was not. The coast
of the Southern States was declared in a state

of blockade, and the Federal Government be-
gan the enormous task not only of fighting on
the battle-field, but of surrounding and strangling
the uprising against its authority. In the west
the Northern armies, though not always suc-
cessful, pushed the Southern forces slowly be-

fore them. In July 1863, Vicksburg surrendered
to Grant. Shortly after the Confederates in-

flicted decisive defeat on the Union forces under
Rosecrans at Chickamauga. In the autumn the

victory at Chattanooga, where Grant, ably sup-
ported by Hooker, Thomas, and Sherman, over-

whelmed the Confederate forces, was a crushing
blow for the Southern cause west of the Ap-
palachians. The next year Sherman entered

upon an aggressive campaign, taking Atlanta and
then marching through Georgia to the sea. But
in the east difficulties seemed to multiply in the

early years. Robert E. Lee of Virginia, aided

by staff commanders like Jackson and Long-
street, seemed for a time absolutely invincible.

Successful in defeating McClellan in the Penin-

sular campaign of 1862, Lee soundly whipped
Pope near Bull Run the same year. Driven
back from Maryland by McClellan, who attacked

him at Antietam, he defeated Burnside at Fred-
ericksburg, and Hooker the next spring (Alay

1863) at Chancellorsville, and with a victorious

army marched boldly into Pennsylvania, where
he was repulsed by Meade at Gettysburg. The
next year Grant, the victorious Western leader,

taking command in person of the Eastern army,
began his fearful ^'hammering" and led his men
to ultimate victory. Lee surrendered at Appo-
mattox 9 April, and the Confederacy collapsed

in the spring of 1865. The energy of the free

North seemed unabated ; the South had been
unable to supply Lee, its great commander,
with men and supplies sufficient to meet the

enormous weight of Northern arms, when
wielded by a general of the first order.

At the close of the war the North had over
1,000,000 men in arms; the loss in battle and by
disease had been great,— not far from 300,000

men. The Southern loss was presumably not

much less. The expenditure of wealth had like-

wise been enormous ; in fact, the real loss is

incalculable, for no one could even estimate what
the South had given up. When the war ended,
the national debt was $2,850,000,000; and in the
four years nearly $800,000,000 had been raised by
taxation. The expense of the war of defeating
the Confederacy was increased by the hesitation

of the government to resort to adequate taxation
and by the issue of legal-tender paper, a mea-
sure possibly justified by political considerations.

In July 1864, gold touched 285, and this meant
an excessive price for other commodities, which
were in the long run paid for in good money.
On the other hand, the establishment of the
national bank system by the acts of February
1863, and of June 1864, greatly facilitated the
government's control of the national resources.

At the beginning it was not thought at the
North that the war was a war against slavery.

In July 1861, Congress declared "the war is not
prosecuted . . . for any purpose of con-
quest

_
. . , nor for the purpose of over-

throwing . . . the rights or established
institutions of those States, but to . . . main-
tain the supremacy of the Constitution . . .

and to preserve the Union with all the dignity,
equality and rights of the several States unim-
paired." But in the course of the struggle,

slavery was doomed to fall. Foreign opinion
and radical Republicanism alike demanded its

destruction. Whatever might be said to the
contrary, slavery had caused the war. On 22
Sept. 1862, Lincoln issued the Proclamation of
Emancipation, declaring free all persons held
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as slaves within any State or parts of States in

which the people should be in rebellion the fol-

lowing I January. But the Proclamation of
Emancipation was a mere military order; its

efficiency upon the ensuance of peace was there-

fore open to question. Moreover, it did not
affect slavery in the loyal border States. In Feb-
ruary 1865, the 13th Amendment was proposed
to the various State legislatures, and the follow-

ing December it became a part of the Constitu-

tion. The Civil War resulted in the freeing of
4,000,000 slaves, and in demonstrating the Amer-
ican Union to be, in the words of Chief Justice

Cliase, "an indissoluble Union of indestructible

States."

Even before the war was over, the question

had arisen as to how the Union could be re-

constructed ; in case the South was beaten, what
steps should be taken to establish tlie Southern
States once more in their constitutional rela-

tions ? The early Republican theory had been
that the States could not secede, and hence it

could now be logically argued that the States,

having never gone out, were still in the Union.
Lincoln's theory was not inconsistent with this

idea ; to him the task of Reconstruction was not
to restore the States, but to see that the gov-
ernments were in the hands of loyal men who
would do their duty as citizens of the United
States. The assassination of Lincoln, 14 April,

1865, brought sorrow to millions of devoted peo-
ple at the North. His successor, Andrew John-
son, was not well adapted to the ditficult and del-

icate work that lay before him. On the one hand
was a distracted South, overwhelmed with de-

feat; on the other was a triumphant North made
up of different factions: (i) the radical Repub-
licans, whose antagonistic spirit had been
aroused by conflict; (2) the extreme advocates
of negro rights like Charles Sumner, who acted

in most respects with the radical partisans; (3)
a number of men who had been acting with the

Republicans but whose antecedents were those
of the Democracy or whose inclinations held
them with fragile threads to the Republican
party; and (4) lastly the Democrats, who were
strong in opposition. Johnson could not possi-

bly hold together the elements on which he must
rely. The fault was not altogether his ; the

situation was replete with difficulties. And yet,

if ever a nation needed wisdom and unselfish

service rather than partisan bitterness and strife,

it was during the trying years of Reconstruc-
tion that followed on the heels of civil war.
Lincoln had (July 1864) refused to sign the
Wade-Davis bill, which proposed a plan for

Congressional participation in the process of
Reconstruction. Johnson, like his predecessor,
believed that Reconstruction could be accom-
plished by executive methods. In May he issued
an Amnesty Proclamation. By December the
governments of most of the Southern States

had been established in accordance with the pres-

idential plan, which practically put the States in

the hands of those willing to take the oath of
allegiance. Representatives came to Washing-
ton from nearly all the Southern States. But
the process of Reconstruction was not to be so
easy. Already Sumner had given utterance to

his State-suicide theory, the theory that a State
by virtue of rebellion lapsed into the condition
of a territory. Thaddeus Stevens had an-
nounced the conquest theory, in accord with

which the South was to be looked on as con-
quered territory and treated as such by Congress.
Members of Congress were not ready to turn the
problem over to the President, and little by little

the breach between the two departments of the
government widened. The Democrats supported
Johnson's plans, the Republicans opposed, and
soon the President and the leaders in Congress
were bitterly hostile. By degrees the enmity
between Johnson and the Republicans became so
bitter that he was impeached for venturing to

disregard the Tenure of Office Act by removing
Stanton, the Secretary of War. The Senate
failed to convict him.

Then came news of acts passed by the South-
ern legislatures which appeared to Northern
people to be attempts to avoid the 13th Amend-
ment and reduce the negroes practically to slav-

ery once more. A joint committee on Recon-
struction now took charge of affairs, and the

legislative branch of the government, passing
important measures over the President's veto
and denying the Southern States representation

in Congress until certain demands were met,
controlled the situation completely. The pur-
pose of the Republican leaders was to give pre-

dominance to the "party of the Union" in the

South. The Freedmen's Bureau had already
been established to care for the freedmen. The
Civil Rights Act was enacted ; and soon after,

the 14th Amendment was submitted to the States

for adoption (June 1866).

With the exception of Tennessee, the South-
ern States refused to ratify the amendment, but
their refusal was of no avail; the South was put
under military government, and no State was
admitted to representation until it had accepted
the amendment. In 1868 the measure was
adopted ; it was of immense importance. Under
the original Constitution, the liberty of the in-

dividual was in nearly every respect in the hands
of the State; by the 14th Amendment it was
declared that no State should "deprive any per-

son of life, liberty, or property, without due
process of law, nor deny to any person
within its jurisdiction, the equal protection of
the laws." It also provided that there should
be a reduction of representation of any State

that abridged the right of male citizens 21 years

of age to vote. The chief purpose of the amend-
ment in this particular was to cut down the

representation of those Southern States that

did not give the ballot to the negro. Two years

later the isth Amendment was enacted, declar-

ing that the right to vote should not be abridged
"on account of race, color, or previous condition

of servitude.* The last three amendments were
the most evident constitutional products of the

war. The last State to be admitted to the priv-

ileges of the Union was Georgia (July 1870).

In the meantime conditions had been bad in the
South. "Carpet-bag" governments had entered
upon their work of wasting the substance of the

already impoverished country. The Southern
people began by all sorts of methods to throw
off the burden of domination by ignorant negroes
and dishonest whites. Some of the latter were
indeed honest, but the results of "carpet-bag"

rule were deplorable. Not until 1877 were the
Federal troops withdrawn from all parts of the

South and the Southern people suffered to man-
age their political affairs as they had done be-
fore 1 86 1.
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In 1868 General Grant became President.

During his time the difficulties in the South
continued and long gave no sign of real better-

ment. Only gradually was the trouble cleared

away and a better feeling between the sections

established. The most important fact of Grant's

first administration was that Great Britain and
the United States agreed, by the Treaty of
Washington, to arbitrate the matters in dispute

between them. During the war the former
power had strongly objected to England's con-
duct in allowing vessels that were to be used to
prey on Northern commerce to be fitted out in

her harbors. The most noted of these was the
famous Alabama, which, after doing immense
damage, was sunk by the Kearsarge in a fight

off the coast of France. The Court of Arbitra-
tion, which was provided for by the treaty,

meeting at Geneva, awarded to the United States

$15,500,000 as damages for the injuries inflicted.

In the election of 1872 the Liberal Republicans
appeared in opposition to the regular Repub-
licans. They demanded reform iii the adminis-
tration of government and that the government
cease its interference in the affairs of the South-
ern States. The movement marks the beginning
of the gradual rearrangement of parties.

The Republican party had absorbed the

Union element of the North and had attracted

'the support of even earnest war-Democrats;
but confronted with new problems, now that

slavery was gone and the Union intact, the party
naturally could not hold all the persons whom
the pressure of war had brought within its

lines. The Democrats supported the Liberal Re-
publican candidate, Horace Greeley, but Grant
was successful. His second administration was
marred by a number of serious official scandals
— the Whiskey Frauds, the Credit Mobilier, the
Salary Grab— and there was a widespread feel-

ing that all was not done to ferret out rascality.

The panic of 1873 occurred
;
perhaps it was a

natural result of the war ; certainly it was not
to be wondered at in the light of extravagant
speculation in a country still burdened with a

load of paper money. And yet, in spite of all

the country had endured, its population and
wealth had greatly increased since the outbreak
of the war. and. notwithstanding evidences of a

loose and even dangerous spirit in public affairs,

the people had, on the whole, withstood re-

markably the deleterious influences of long civil

Strife.

In 1876 Samuel J. Tilden was nominated by
the Democrats and Rutherford B. Hayes by the
Republicans. The election was hotly contested
and when the ballots were counted the result

was still in doubt. Twenty electoral votes were
in dispute—'one from Oregon and the re-

mainder from South Carolina, Florida, and
Louisiana. Tilden had received, undeniably, 184
votes and needed but one to have the requisite

majority. The situation, fraught with manifest
danger, was without precedent, and one for
which there was no adequate constitutional pro-
vision. By agreement between the Republican
Senate and the Democratic House, an Electoral
Commission was created, which determined the
contest in favor of Hayes. The Democrats, with
true patriotism, accepted the result with calm-
ness. The new President, a man of sound judg-
ment and fine character, by his frank and
friendly conduct helped in the restoration of a
better feeling at the South. The Federal troops,

as we have already said, were withdrawn from
the Southern Slates, and at the end of the ad-
ministration much of the bitterness between the

sections, which had lasted for a generation, had
disappeared. The Republicans were again suc-
cessful in 1880, electing James A. Garfield as
President and Chester A. Arthur as Vice-presi-

dent The administration had scarcely begun
when Garfield was shot, and he died in Sep-
tember 1881. Arthur succeeded to the presi-

dency and performed its duties with conserv-
atism and good judgment. The administration
was, on the whole, tmeventful ; the country was
prosperous ; the policy of resumption of specie

payments had been adopted some time before
and had been carried quietly into execution at

the day set (l Jan. 1879) ; the monetary basis of
industry was good, even if not perfect; the im-
mense debt entailed by the war had been largely

reduced ; the revenue of the government was so

large that a surplus had been created which pre-
sented its own difficulties. The foundation of
better government was provided for by the
establishment (1883) of a Civil Service Com-
mission. In 1884 the Democrats nominated
Grover Cleveland and the Republicans, James
G. Blaine. There was considerable defection

in the ranks of the latter party, for, while many
persons gave the candidate enthusiastic support,

others were unwilling to vote for him and an-
nounced their preference for Cleveland, who by
his vigorous administration as governor of New
York had won confidence and respect. The dis-

affection of the "Mugwumps," as the dissatisfied

Repitblicans were called, proved to be a matter
of some importance, for Blaine was defeated,
and the Democrats, for the first time since the
election of Buchanan in 1856, placed their can-
didate in the presidential chair. During Cleve-
land's term, and in large measure because of the
influence of the President himself, the tariff

issue became paramount. The Republicans
strenuously adhered to the doctrine of protection
and discountenanced all efforts to reduce the
revenue by a lowering of duties, while their

opponents, declaring all unnecessary taxation
unjust taxation, attacked the high tariff as un-
wise and harmful. This was the main question,
therefore, in 1888, when Benjamin Harrison,
the Republican candidate, was successful over
Cleveland. P'our years later, however, on a plat-

form not very different from that of 1888, the
Democrats, having nominated Cleveland for the
third time, were successful. The years that fol-

lowed were full of interest. A serious wordy
altercation with Great Britain concerning the
boundary of Venezuela was finally settled. In
Harrison's administration a revolution had
occurred in Hawaii, and a treaty of annexation
had been framed, but not ratified. Cleveland
withdrew this treaty from the consideration of
the Senate, and announced that the American
protectorate which had already been set up in

the islands was at an end. The tariff question
was the subject of much discussion, and Con-
gress passed, after much trouble, the Wilson
bill, reducing the tariff in sotne degree, but
satisfying neither party. In the spring of 1893
there were the beginnings of a disastrous finan-
cial panic; the monetary condition of the country
was bad. In 1873 silver had been demonetized,
but a few years later (1878) the Bland-.Mlison
Act had provided for the government's pur-
chasing and coining a limited amount of silver;
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in 1890 the Sherman Act was passed, by the
terms of which silver bullion was to be bought
periodically and paid for in treasury notes. The
government thus was a heavy holder of silver,

and there was doubt as to the ability of the
government, under the circumstances, to adhere
to the gold standard. In 1893, under the pres-
sure of the panic, the Sherman Act was repealed,
but trouble continued and not for some years
was there a return of business prosperity. The
hard times were doubtless, like the diificulties

of 1837 and 1873, not altogether due to the state

of the money of the nation, but to many other
causes as well. In 1896 the silver question was
thoroughly debated. William J. Bryan of Ne-
braska was nominated by the Democrats on a
platform demanding the free and unlimited coin-
age of silver and gold at the ratio of 16 to I.

William McKinley was selected as the Repub-
lican candidate on a platform declaring opposi-
tion to the free coinage of silver except by
international agreement. The campaign awak-
ened great interest among all classes of voters
and resulted in the election of McKinley by a
large popular and electoral majority. In the
course of the administration a new tariff law
was passed, and also an important act for the
establishment of the monetary system. But, of
course, most important of all was the war with
Spain, which ended in the independence of
Cuba and in the annexation of Porto Rico and
the Philippines. (See United States— Span-
ish-American War.) McKinley and Bryan
were again in 1900 the candidates of their re-

spective parties, and the former was again suc-
cessful. McKinley was shot by an anarchist at

Buffalo in September, after his second inaugura-
tion, the third of our Presidents to meet death
from assassination. His successor, Theodore
Roosevelt, assumed the duties of office. His
administration is too recent to need comment
or description. The most important events were
the great coal strike of 1902, which was finally

settled by arbitration, the recognition of Pan-
ama as an independent State, the conclusion of
a treaty for making the Panama Canal.
A sketch of American history, however short,

cannot well be ended without a word as to na-
tional development. Since the adoption of the
Constitution the population has grown from
about 4,000,000 to 80,000,000. Less than 100
years ago the Mississippi was the western bound-
ary; but even the Pacific did not stay the ex-
pansive movement— Alaska has been annexed
and dependencies are held in the far Pacific.

Wealth has enormously increased. The debt
that lay like a weight on the new republic when
Washington was made President could now be
wiped out by the expenditure of two days' in-
come of the national government, while some
private individuals would not unduly strain their
private credit by the assumption of the whole
amount. Cornmerce and industry have likewise
marvelously increased. With the increase of
population and wealth there has come, especially
since 1861, a development of the functions, scope,
and authority of the national government. The
central power has assumed new responsibilities,
and tlie old questioning as to the right has nearly
disappeared. With regard to this, questions of
constitutional right might perhaps be justly
raised, but on the whole the development of the
national government is but an indication of the
increasing number and importance of general

mterests, which reach beyond the limits of any
restricted locality. It is like the growth and
concentration of authority visible everywhere in
industrial life and noticeable in many matters
of merely social character. The result of the
Civil War was, of course, to strengthen the
hands of the central power, as well as to make
the nation unquestionably a national State, while
the Spanish war brought new obligations and
wider responsibilities.

Andrew C. McLaughlin,
Carnegie Institution, IP'ashington, D. C.

2. United States — Causes of the Revolution
in the. The political and constitutional relations
between

_
Great Britain and the English do-

minions in America in 1760 were ill-defined, and
fundamental understanding between the English
communities on the two sides of the Atlantic
as to the essential qualities of the connec-
tion was lacking. In England an Act of Parlia-
ment had come to be regarded as the highest
expression of power within the Constitution and
the range of subjects over which Parliament's
power extended was unlimited. In America
the full consequences of the omnipotence of
Parliament were obscured by the fact that its

power had been actually exercised over the
colonies only for the purpose of establishing,
protecting and maintaining a commercial system
of imperial extent and character, and in a man-
ner which left the internal concerns of each
colony largely under the direction of its local
government. The superintendence of the co-
lonial governments was in the hands of th?
Crown, under whose administration a consider-
able degree of local autonomy had been at-
tained. The situation was further obscured by
the fact that within the very realm of com-
mercial regulation, which constituted so large a
part of the region of the exercise of Parliament-
ary power, the administration was notoriously
inefficient. So that in the generation before
George III., the system remained largely un-
e.xploited by Parliament and its true character
and possibilities unappreciated by the Ameri-
cans. Under these circumstances, it is evident
that,_ if, after a long period of indeterminate
relation, the issue as between Parliament and
the colonies should be raised at all, much would
depend upon the manner of its raising and on the
circumstances that surrounded two sides at the
time.

English political conditions at the beginning
of the reign of George III. were such as to
afford peculiarly little promise that such a
delicate relation would be handled with the re-

quisite skill. The vicissitudes of the party sys-
tem, the personal views and characteristics of
the young king and the circumstances connected
with his accession,^ all combined to make the
question of the nltimate position of the Sover-
eign in the Constitution the absorbing issue of
the time. The Whigs sought a strong and per-
manent system of government in "the connec-
tion of agreeing politicians commanding parlia-

mentary influence"; the Tories, "in the creation
of a powerful parliamentary interest attached
personally to the Sovereign, reinforced by dis-

connected politicians and by small groups drawn
from the most various quarters and directed by
a statesman who was personally pleasing to the

king." Wide interpretation of the power of

Parliament and Crown acting together was es-
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sential to both parties and issues requiring mod-
eration and restraint together with firmness and
steadiness in the use of this power by either

party stood little chance of receiving attention

on their merits. The demoralization of the

Whigs and the intractable attitude of Pitt made
it possible for the king and his "friends" to

restore for a time the personal will of the

Sovereign to a position of greater power in the
Constitution. But the price of this success was
the utter demoralization of parties and the party

system of government, which was the direct

cause of the vacillation, the violent alternation

between severity and indulgence toward the

colonies in ministerial policy, which was itself

largely responsible for the unnecessary degree
of turbulent defiance of existing authority, par-
ticularly in Massachusetts.

Turning now to America, we find political

conditions between 1688 and 1760, by influences

outside of what was strictly the law of the situa-

tion, developing the several colonies into a
group of actual commonwealths in which the
forces of democratic society had far greater

sway than in England and in the long run
predominated over the aristocratic forces di-

rected by the official classes. What the English
Government thought of as corporations emanat-
ing from the Crown but subject to ultimate Par-
liamentary regulation, had grown into such an
actual position that, whatever the technical law
of the situation, it was inexpedient to treat

them merely as corporations. The corporate
provinces had governments almost entirely de-
veloped from native sources and the limited con-
trol over them for imperial purposes attempted
by the Home Government met with much ob-
struction. The same was true, though to v less

degree, of the proprietary and royal provinces,

for, though the official opportunity for enforce-
ment of control was much greater, the weak-
ness of the support given from Home to the
provincial governors in their contests with the
legislatures left the latter the practically domi-
nant power in the realm of provincial develop-
ment. The modelling of each provincial gov-
ernment on the lines of the whole English
Constitution, the wide range of interest taken
into cognizance by each, extending to well-nigh
everything but regulation of imperial com-
merce, the territorial scale on w'hich provincial

interests developed, the large degree of success
which the representative legislature attained in

controlling this development, often in defiance

or evasion of directions from Home, the isola-

tion from the rest of the colonies within which
each of these developments was conducted, all

contributed to a view of itself by each province
as a constituent part of a federative empire.

For such a theory of Empire, however, the
English community on the European side of the
-Vtlantic was very far from ready. By the let-

ter of the law of the situation as most authori-
tatively interpreted at the time, colonial affairs

were as much in the hands of Parliament as
any other interest of the British nation. When,
then, the new circumstances of the Empire
created by the results of the Seven Years' War
(q.v.) seemed to call for a policy which should
(i) enforce tlje system of trade regulation
more effectively, (2) provide for a standing
military force for the control of the newly ac-
quired territory and (3) provide a revenue from

America which should prevent the addition of

the burden of expense thereby entailed to the al-

ready huge national debt, it is not surprising

that, on the one hand, the ministry should take

colonial obedience for granted, and on the other,

that the colonists should take fright at the pos-

sibilities of oppression involved in the un-

limited exercise of Parliamentary power. At
all events, acts covering the above purposes

were passed in 1764 and 1765. It is only fair to

note that experience under the indeterminate

relations previous to 1760 had been such as to

lead the ministry not unnaturally to believe that

unless these objects were secured by action of

Parliament they would not be eft'ectually secured

at all. It is also to be observed that, whereas
the power of Parliament to tax the colonics had
actually been used only to regulate commerce
and not to raise revenue, it is, in strict logic and
in practical administration, impossible to admit
the power to tax for one purpose without grant-

ing it for the other.

Of this three-fold programme, distasteful in

all its features to the Americans, the Stamp
Act (q.v.) involved the greatest degree of
novelty, invading, as it did. what imperial ad-
ministration had hitherto left untouched— con-
trol of the legislature of each colony over the

granting of supplies to the Crown. Upon this

feature American resistance was concentrated
and before the time set for the Act to go into

effect it had been practically nullified by the use
of a variety of means, including mob violence as

well as the resolutions of legislatures and of a
Congress of delegates from a majority of the

colonies. The basis of remonstrance was the

contention that the granting of supplies from
themselves for the use of the Crown by any
body in which they were not personally repre-

sented was in violation of the fundamental
principles of the Constitution. The English
reply to this— that the colonics were virtually

represented in Parliament as much as many sec-

tions and interests in England itself were—
was probably quite in accord with the historic

meaning of the word representation as it had
progressively developed in England. But in

America variations from this meaning had de-
veloped which made the theory of virtual rep-

resentation in America!! eyes inapplicable to the
case. To Americans the idea of representation
adequate for taxing purposes included a fran-
chise regulated by general rules and possessed by
practically all free adult white males with a
moderate amount of property, and an apportion-
ment of representatives based on territorial and
popular considerations rather than on those of
"interest.* In all of these points the contrast
with English ideas of representation was funda-
mental and these variations in understanding of
this term help to account for the blindness of
each side to the justice of the contention of the
other. This theory of representation involved
in matters of taxation what has already been re-

ferred to in another connection, a theory of
federative Empire, while the English theory
was that of consolidated Empire, directed by
Crown and Parliament, with the colonial govern-
ments as corporations, with somewhat extended
powers, to be sure, in consequence of their

peculiar circumstances, but ultimately subject to
complete regulation by Parliament. The at-
tempt to enforce the revenue feature of the
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Grenville policy partially revealed the diver-

gence between these two theories. The issue was
raised on the specific point of revenue ; on this

point the colonies successfully resisted and in

the repeal of the Stamp Act in 1766, Parliament,
on the specific point retreated, at the same time
asserting by the Declaratory Act its power over
the colonies "in all cases whatsoever." Though
the American resistance to the Stamp Act
policy was undoubtedly a surprise to the min-
istry, once the incident was closed, even by such
an inconclusive settlement, every effort of the
government in matters of colonial policy should
have been directed toward the achievement of
an arrangement which should provide for de-
velopment of imperial welfare without raising

the issue as between Parliament and the col-

onies in bare and abstract terms. Instead, the

ministry, now dominated by the king's personal
influence, chose to raise the issue as plainly as

possible by proposing a revenue scheme which
technically respected the colonial distinction be-

tween external and internal taxation but in all

other points carried out the essential aims of the

Grenville policy. This was the real significance

of the "Townshend Acts," passed in June and
July 1767, and the thorough-going character

of the American resistance to these Acts was
serious in a degree corresponding in ratio to
the plainness with which the issue of Parlia-

mentary legislation, in distinction from Parlia-

mentary taxation, was thus raised. Again
owing to changes in the ministry and to com-
plaints from commercial sources the Townshend
legislation was repealed in 1769, except for taxa-

tion on the single item of tea, which was re-

tained, in set terms for the saving of Parlia-

mentary right. By this time the colonists had
had experience of the consequences of the Eng-
lish theory of Empire, under Parliament as it

then was, and they now formulated their posi-

tion in the phrase, "No legislation without rep-

resentation." The issue between Parliament
and the colonies over the fundamental question

of the character of the Empire— federative or

consolidated— had now been stripped of most
of its disguises. Upon the issue, as thus stated,

king and Parliament were in essential agree-
ment, the differences between the various groups
in Parliament, and between these groups and
the king, being rather concerned with the
question of the most effective use of this un-
restrained power. But between 1770 and 1774
irritation was developing in an increasing and
dangerous degree between the imperial officials

and the colonial populations. Events like the
so-called "Massacre" at Boston in 1770, the de-

struction of the Gaspee in 1772, and the tea

riot at Boston in 1773 led the ministry to adopt
coercion of the most unqualified kind. By
the Acts of 1774, aimed at the punishment of
Massachusetts, by the closing of the port of
Boston, altering the government of the province,

and making new and special provision for the

quartering of imperial troops, the full possi-

bilities of the theory of the Parliamentary con-
solidated Empire were revealed to the colonies

in general. But instead of the isolation of Massa-
chusetts, which the ministry intended, a closer

union of all the colonial governments was the
result. Throughout the whole course of the
agitation the impulse and the machinery of in-

tercolonial discussion and action had been de-

veloping, and on the summons of Massachusetts
a Congress of delegates from 12 colonies met at

Philadelphia in September 1774. This Con-
gress gave expression to the colonial doctrine,

and provided for bringing pressure to bear on
the commercial interests of Great Britain by
organizing a continental scheme for non-impor-
tation of British goods. The great result of

the Congress was to enlarge the scene of opposi-
tion to the ministry from Massachusetts to the

colonies as a whole. In the newly elected Par-
liament which met in November 1774, measures
were taken still further to carry out the policy

of coercion and, if possible, to divide the col-

onies, by providing for a general strengthening

of the military force in America and forbidding

the privileges of the fisheries and of trade with
England to all but New York, Delaware and
North Carolina, Schemes of conciliation were
proposed but received only partisan considera-

tion. Passion was now too highly involved on

both sides to allow of success for any moderate
or compromising plan. Any permanent scheme of

governmental relations requires mutual confi-

dence to a certain degree and this confidence

had been broken down by the circumstances of

the agitation of the previous ten years. Before
the news of further action by Parliament in the

direction of coercion had reached America, the

extra-legal organization of Massachusetts, which
the opponents of ministerial policy had set up
there after the alteration in the provincial gov-

erment, came into armed collision with the

military forces of the Crown at Lexington and
the military phase of the Revolution had begun.

Armed resistance to the ministerial policy,

even in the organized manner and on the serious

scale with which it was carried on in 1775, prob-

ably did not appear to the majority of Americans
at first to involve necessarily a separation from
the Empire. And yet the possibility of such

an event as a last resort could not have been
entirely absent from the minds of thinking men.

It is in the sense of a determined and deliberate

aim at such separation on the part of the aver-

age substantial citizen, that general disclaimers

of the idea of separation should be interpreted.

Such a project was probably in the minds of

some of the leading agitators from an early stage

of the controversy. But it was not until the

consequences of the dt^termined stand of the

king and ministry on the issue of coercion thor-

oughly carried out had been manifested and the

elements of passion, prejudice and interest in-

jected still more vigorously into the situation,

that independence could be made to appear de-

sirable or necessary. The king's rejection of

the "Olive-branch Petition" and the proclama-

tion naming the Americans as rebels, in August

1776, as well as the employment of foreign

mercenary troops, on the one hand, and, on the

other, the appeal to local interest made by the

experience of the newly organized State govern-

ments, as well as tlie inability of the moderate
party in America to propose any plan which
promised success in achieving what was now
regarded as essential, all had a powerful effect

and served to obliterate the recollection and
valuation of the possible advantages of con-

nection with Great Britain under more normal
circumstances. All these considerations were
popularized and brought vividly to the imagina-

tions of great numbers by Paine's pamphlet,
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'Common Sense.' By May 1776, the Congress,

which had acted for a year as a revolutionary
general government for the United Colonies, felt

justified in entering upon consideration of the

suhject. Increasing consciousness of the need
of foreign assistance, and clearer perception of
the necessity of independence as a condition of
such assistance enforced the more strictly do-
mestic reasons for the development of the senti-

ment of separation and on 4 July 1776 the formal
Declaration was signed.

In summary, it may be said that, fundamen-
tally, the causes of the American Revolution are
to be found in the differences of characteristics

progressively developed in the two English
communities on the different sides of the At-
lantic. These differences made the administra-
tion of the system of government by which these
communities were connected a matter of diffi-

culty under any circumstances. When a change
was made in the manner and purpose of the ad-
ministration of this system, an issue was raised

which the English community was particularly

ill-prepared to meet. The Americans practically

demanded recognition of a new theory of the
Empire, precedents for which existed, not in

the law, but in the facts of administration of the
existing theory. At the beginning of the con-
troversy the apprehensions of the Americans
were concerned with the possibilities of the ex-
isting theory for despotism than with any serious
tyranny actually exercised. But the conduct of
this controversy over this issue was so un-
skilfully managed, as it turned out, that the
feelings of discontent operative in the colonies
for nearly a century were stimulated to the point
of resistance. Opportunity was created for what
was probably hardly more than a large and
aggressively active minority to carry this re-

sistance to the point of separation from the
mother country. That a more skilful manage-
ment of the controversy would have prevented
the ultimate separation cannot be affirmed with
confidence. The scale and character of the de-

velopment of the colonial governments was
making of them commonwealths not likely to be
satisfied with a relation very far short of that

which existed between Canada and England
after 1837. And for such a relation England
was hardly prepared much before that date. See
Colony.
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3. United States — The American Revolu-
tion (Military Events). The fundamental
fact in the British strategy of the American
campaigns was their possession of control of
sea-power, for the use of which in penetration
of the seaboard strip by the openings of the
Hudson River and Chesapeake Bay, the topog-
raphy afforded pre-eminent opportunities. In
defense the .Americans bad the advantage of
moving rap'dlv an lines of interior communica-

tion ; and the holding of a position somewhere
between the coast and the mountains from
which they could keep control of these interior
lines and thus prevent the success of British
detachments, quite as often by refusing as by
giving battle, was an essential feature of Amer-
ican strategy throughout the war. As a matter
of fact, both sides were seriously handicapped
in the course of working out their respective
policies. On the American side, the prejudice
against a standing army, the undue influence as-

sumed by the States after the first flush of the
enthusiasm of the Union had passed and the
precarious character of the support given to

military operations made the maintenance of a
reliable military force a matter of supreme dif-

ficulty for the genius of Washington himself.
On the other hand, after 177S, the British were
involved in war with France, after 1779, with
Spain, and after 1780, with Holland, and in
this quadruple contest found no allies.

The first three years of the war constitute,

in a way, the most critical period from the
strategic point of view, for it was in these
years that the British held undisputed posses-
sion of all the military advantage which con-
trol of the sea could give, and it was in this

period that their most serious attempt to break
the confederacy in two by occupation of the
Hudson-Champlain-Saint Lawrence waterway
was made and frustrated. In 1775 the Amer-
icans succeeded in keeping the British force
confined in Boston while the attempt at the
capture of Quebec by a double expedition north
from Ticonderoga and northwest and west
through the Maine forest under Montgomery
and Arnold was made. This invasion collapsed
and the evacuation of Boston by the British in

March, 1776, left each side in possession of its

own territory.

The campaign of 1776 saw the British at-
tempt at occupation of a Southern port,
Charleston, repulsed, and the advance south
from Canada checked by Arnold's impromptu
naval force on Lake Champlain till so late in
the season that it got no further than Crown
Point. New York, however, was occupied by
the British army, supported by the fleet, and
Washington's army was forced across New
Jersey, leaving the mouth of the Hudson and
large parts of both East and West Jersey in

the hands of the enemy— supposedly for the
winter. But Washington's masterly surprise at

Trenton and maneuver at Princeton in the las!

days of 1776 enabled him to hold northern New
Jersey and keep the British confined to New
York city and East Jersey only as far as Am-
boy and New Brunswick. The campaign of
1777 should have been devoted by the British
to the single great object of occupying the
whole length of the Hudson-Chamjilain-Saint
Lawrence waterway, both ends of which lay in
their possession. This fact made it the most
available opening for their purpose and once
the connection between the termini was made,
the task of reducing the confederacy by sections
would become practicable. But Howe's move
on Philadelphia by sea so reduced the strength
and delayed the co-operation of the force at the
mouth of the Hudson with the southward
movement of Burgoyne that the latter, hindered
in his movements and unable to maintain him-
self at so slow a rate of advance, fras sur-
rounded and captured before the former had
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covered half the distance between New York
and Albany. It is impossible to overestimate

the importance of this achievement of the

Americans. It made possible the French Al-
liance, which not only increased the military

resources of the American defence by the use

of the French sea-power, but involved the dis-

persion of the total military resources of the

British against several opponents instead of
allowing them to concentrate on the task of
subduing the Americans. The consequences
became apparent in the campaign of 1778 which
was opened by Clinton's withdrawal from Phil-

adelphia across New Jersey toward New York,
close-pressed at Monmouth by Washington,
who now took up a position north and west of

New York, from which he could watch and at-

tack any movement of the enemy toward
either New England or Philadelphia. This po-
sition these armies practically maintained with-
out decisive engagement till the end of the war.
There was an attempt of the French fleet and
American land force against Newport in 1778
which ended in failure. There were numerous
marauding expeditions by the British, designed
to draw Washington from his commanding po-
sition. There was on the other hand the cap-

ture of the posts in the country west of the Al-
leghanies in 1778 and 1779 by Clarke, which
had important consequences for the future de-

velopment of the country. But from 1778 on,

the most active endeavors of the British invad-

ing force were directed against the Southern
States. The bold dash of Wayne on Stony
Point in 1779 and the narrow escape from loss

of the Highlands of the Hudson through
Arnold's treason in 1780 were only episodes in a
situation in the North which showed no decisive

changes from 1778 to 1 781.

The British attack on the South was re-

newed in 1778 by the capture of Savannah and
the reduction of the greater part of Georgia.

The British seem to have counted on the large

number of slaves in the Southern States as an
element of weakness in the defensive capacities

of the region and to have planned to roll up
the South from Georgia to Virginia by combin-
ing use of sea-power with the threat at the

altars and fires of the interior by an overrun-
ning force. An attempt in the summer of 1779
at a recapture of Savannah by the combina-
tion of the French fleet and American and
French land force under Lincoln was repulsed.

The capture of Charleston in 1780 by the Brit-

ish fleet and army made the soil^ of the Caro-

linas for the two following campaigns the scene

of an interesting conflict between two efficient

armies, each under competent leadership, and,

at first, on something like even terms, as far

as aid from local partisans is concerned. The
crushing defeat of Gates by Cornwallis in Aug-
ust 17S0, at Camden, S. C, seemed to promise

Cornwallis the control of the whole State and
a threatening position towards North Carolina,

but the American victory at King's Mountain in

October 1780, served to keep him close to ter-

ritory controlled from the sea. Greene now
succeeded Gates in command of the American
army and after King's Mountain and the battle

of the Cowpcns had largely deprived Cornwal-
lis of his light troops, succeeded in drawing
him away from the coast and northeastward

across North Carolina almost to the Virginia

line. Here, at Guilford Court House, in March

1781, in an action which was tactically a de-

feat for the Americans, Cornwallis was so weak-
ened that more thorough invasion of the Caro-
linas became impossible. He retired first to

Wilmington on the coast and then, as it be-

came evident that Greene was returning south-
westward again, crowding the British back to

the coast at Charleston and Savannah, himself
turned away and joined Arnold in Virginia in

May.
The French Alliance now supplied, for the

first time in an effectual manner, that indis-

pensable element in the American defense, lack

of which had prevented development of its

more aggressive possibilities— viz. control of

access by the sea. The threat upon New York
by the French fleet and the forward movement
by the American force drew off strength from
Cornwallis in Virginia and kept Clinton close

in New York till the strength of Washington's
and Rochambeau's force was far on its way to

Virginia. In the meantime, De Grasse's seizure
of the entrance to Chesapeake Bay and the five

days' action with the relieving British fleet off

the entrance isolated Cornwallis, now en-
trenched on the peninsula between the York
and the James Rivers, for a long enough period
to allow of the complete investment of his posi-
tion by superior numbers in front and the
French fleet in his rear. Having exhausted the
resources of such a position before the Eng-
lish fleet could appear again, Cornwallis sur-
rendered 19 Oct. 1781. It is worthy of note
that this was the first failure of the British sea-
power on the coast during the war and the
thoroughness with which this first opportunity
was exploited for purposes of aggressive de-
fense indicates the grasp of the situation as a
whole and the cautious daring which character-
ized Washington's strategy. The British were
now in possession only of the ports of New
York, Charleston and Savannah, and by reason
of the moral effect of the capture of Cornwallis
the war was practically at an end.

The decisive battles may be selected as fol-

lows : Bunker Hill, 17 June 1776, which in-

spired the British commanders with a firm

notion of the inexpediency of a front attack on
American forces behind breastworks ; Long
Island, 27 Aug. 1776, which gave the British the

control of the mouth of the Hudson; Saratoga,

17 Oct. 1777, which frustrated the attempt to

break the confederacy in two and which
brought the French Alliance ; King's Moun-
tain, October 1780, and the Cowpens, 17 Jan.

1781, which deprived Cornwallis of his light

troops in his overrunning of the Carolinas,

and the naval action at the entrance of Clicsa-

peake Bay, in theearly part of September 1781,

which made the siege of Yorktown possible.
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A. United States — The Declaration of Inde-
pendence. On 10 June 1776, the Continental
Congress appointed a conunittce to draft a
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Declaration of Independence. (See Declara-
tion OF Independence.) Jefferson, the niu.st

radical theorist on this committee, wrote out

a rough draft of the Declaration. This was
carefully revised by the committee and reported
to Congress on 28 June. After further revision

by that body it was adopted on 4 July, and
after being engrossed was signed on 2 Aug.
1776, by the members of Congress then present.

The contents of the document fell under four
heads: (i) the preamble, (2) theories of gov-
ernment, (3) an enumeration of a "long train

of abuses," and (4) the resolution declaring
independence. Of these the second and third

portions are the most important. The philo-

sophical doctrines underlying the Declaration as
well as the phraseology in which they were given
expression were not new. The document was
dimply the embodiment of ideas which had been
prevalent for many centuries and which had
crystallized into the systems of political phi-

losophy of the i6th, 17th and i8th centuries.

Jefferson had borrowed the ideas and even the

language of Locke. The latter had found prede-
cessors in Hobbes and Hooker. Hooker, a
churchman, was simply giving expression to
ideas which had been prevalent among church
writers during the religious wars in France, the
struggles concerning the powers of church coun-
cils in the 15th century, the strife between
Louis of Bavaria and the popes of the 14th
century and the investiture controversy of the
Hildebrandine epoch in the nth century. For
the introduction of the ideas to churchmen
probably no one was more responsible than Saint
Augustine (354-430 A.D.).

The five fundamental theories of the Dec-
laration are: (i) The doctrine of equality—
"all men are created equal; (2) the doctrine of
inalienable riglits

; (3) that the origin of govern-
ment was in a conscious act or compact— "gov-
ernments are instituted" ; (4) that powers of
government rest on the consent of the governed

;

(5) the right to throw off government, that is,

the right of revolution or resistance. The com-
pact theory of the origin of government is first

found in the theories of Protagoras and the
Sophists (481-411 B.C.). The Stoics at the time
of Zeno (308 B.C.) brought forward the doctrine
of the common brotherhood and equality of men.
Cicero (106-43 B.C.) gave expression to the
theory that all men in a state of nature have
certain equal rights. The Roman jurists of the
Empire declared that though the will of the
prince had the force of law, it had such only
because the prince's power was conferred on him
by the people. This idea was expressed more
definitely by Saint Augustine when he said that

government rested on a general pact of human
society to obey kings— in other words, that

government rested on the consent of the gov-
erned. The theory of resistance to the mandates
of a ruler was given expression to by Socrates

(469-399 B.C.) and the Apostle Peter, but Saint

Augustine was the first to give unqualified ap-

proval of it in a general statement. He said

that it was not always bad not to obey a law,

for when the ruler makes one which is contrary

to God, hence to divine and natural law, then
it is not to be obeyed. Augustine thus con-

tributed the idea of resistance to a law contrary
to natural rights, while the jurists had merely
stated that laws should not be contrary to

natural rights. They had not advocated resist-

ance.

The five fundamental philosophical theories

of the Declaration were, therefore, in existence

by the time of Saint .Augustine. They were
used separately or together throughout the mid-
dle ages. The struggles between the temporal
and spiritual powers of the time— the Empire
and the Papacy— gave excellent opportunities

for their use. This is especially true of the

fight which broke out between Henry IV. of

Germany and Pope Gregory VII. (1073-1085).

If the popes could get a general acceptance of

the above theories, the power and pretensions

of the temporal rulers would be thoroughly

undermined. It was natural, therefore, that in

the works of those church writers who sup-

ported the popes frequent expression should be

given to just such doctrines as those which later

found place in the Declaration of Independence.

The theories of Manegold von Lautenbach

(1081), a participant in the above struggle on
the side of the pope, will serve as an example.

He declared that the state was the mere work
of man. Kingship does not exist by nature or

by merit. Even the word king is a mere word
of office. The power which he has was given

him by the people. They did not exalt him
above themselves so as to concede to him the

free faculty of exercising tyranny, but they

exalted him so that he should defend them from
tyranny and interference by others. The people

established government for mutual protection.

They made a compact with the king and chose

him king that he might force evil men to obedi-

ence and defend the good from the bad. If

he falls into tyranny himself, the people are

freed from his dominion and from subjection to

him. As you would dismiss a swine-herd for

not taking care of his herd, so must you vihh
better and more just reason remove a king.

Similar expressions of some or all of the doc-

trines are to be found in Gratian's codification

of the canon law, in the writings of Peter Lom-
bard, Alexander of Hales, Saint Bonaventura,
Saint Thomas Aquinas, Engelbert von Volkers-
dorf, Marsiglio of Padua, William of Occam,
Wiclif and others. Nikolaus Cusa (1401-1464)
may be said to have been the first writer who
combined the various theories into a systematic

whole. "Since all men," he says, "are by nature
free, then government rests on the consent of

the governed" ; and so he proceeds, deriving one
doctrine from another. The connection of Cusa
and the men before him with Hooker, Hobbes,
Locke and Jefferson is to be found in the writ-

ings of such authors as Languet and others who
wrote during the Wars of Religion in France.

Undoubtedly all of these writers, including even
the makers of the Declaration, firmly believed in

the doctrines to which they gave expression.

The fact that they used their theories for polit-

ical or partisan purposes does not warrant the

opinion that they did not believe inthcm. The
doctrines no doubt had their origin in man's
ideals of what should be and in tliat sense are
purely philosophical in their character. The
attempt to give them a historical foundation
proved successful so long as scientific historical

and legal studies were in a backward state, but
during the course of the 19th century, the his-

torical foundation for the doctrines received

scant consideration from the hands of publicists
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and students of history. Notwithstanding the

unhistorical character of the principles of gov-
ernment embodied in the second portion of the

Declaration, their influence has been enormous,
and the world at large clings to them as if they

had a historical origin in a primitive state of

nature.

The third portion of the Declaration like the

first is based on precedents. The enumeration
of the "long train of abuses'' is similar to the

Grand Remonstrance of Parliament in the reign

of Charles I. The list of abuses really forms a
history of the relations between the English
king and the colonies during the second and
third quarters of the i8th century. The actions

of the king are held to be in violation of rights

which Englislimen had embodied in such docu-
ments as the Magna Charta, the Petition of
Right, the Bill of Rights and the Act of Set-

tlement. As Englishmen the colonists regarded
themselves as entitled to the rights of English-
men. They did not share the belief prevalent

in England that the inhabitants of colonies were
to be treated somewhat differently from English-

men who stayed at home. Their ancestors had
left England when English ideas of representa-

tion in Parliament were undergoing a change
during the control of Long Parliament and
Cromwell. In the new land of America they
developed theories and customs of representation

essentially different from those restored by
Charles II. Englishmen at home might feel

that they were represented by Parliament
whether they voted for any one of its members
or not, but in the colonies the idea had grown
that a representative in a legislative body only
represented the men who had a voice in his

selection and who lived in the territorial district

from which he was chosen. So to the colonists

"the imposing of taxes without our consent*
meant one thing, while to Englishmen it meant
another. The other grievances enumerated, such
as the deprival of the benefits of trial by jury

and the quartering of armed troops among the
colonists, undoubtedly played an important part

in bringing about the War of the American
Revolution, but probably no one thing con-
tributed so much to the opening of that war as

the feeling expressed in the phrase "the im-
posing of taxes without our consent."
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5. United States — The American Revolu-
tion (Diplomatic Conditions during the
War and the Peace Negotiations). At-
tempts to enter into relations in some form with
foreign powers are to be found in the very early
stages of the existence of the United States. In
November 1775 Congress appointed a committee
to correspond with friends in other parts of
the world, and this committee very soon came
into communication with agents of the French
Government, sent to observe conditions in the
colonies. Early in 1776 this committee appointed

Silas Deane as their agent to go to France
for the purpose of obtaining military supplies

and by the last of July he had been admitted
to an interview with Vergennes, the Minister

for Foreign Affairs, and had been put into con-

nection with Beaumarchais, through whom, with
the connivance of the government, important
supplies of war were furnished. Deane had
been instructed to inform Vergennes that

France bad been selected as the first power to

whom this application should be made "from an
opinion that if we should . . . come to a

total separation from Great Britain, France
would be looked upon as the power whose
friendship it would be fittest for us to cultivate."

After the Declaration of Independence, France
and Spain, as powers most unfriendly to Eng-
land, were still courted with the greatest dili-

gence, but ministers or plenipotentiaries were
also commissioned from time to time to the other

courts on the Continent. From none but France
and Holland, however, was recognition obtained,

and from only these two was any official aid

or countenance given before the conclusion of

peace. Holland's recognition was extended just

before the completion of the peace negotiations,

and Spain, though refusing to recognize the

United States, in the early days of the struggle,

afforded a limited amount of tinancial assistance.

In many regions of Europe among the people,

and at several of the courts, there was a dispo-

sition friendly to the American cause, but in

no case was this disposition serious enough for

practical purposes to lead the governments away
from the path of strict neutrality, except in the

limited way afforded by the Armed Neutrality.

From tlie first, the French government had
taken great interest in the colonial revolt and,

before the arrival of Deane, had determined

for the present to remain nominally at peace

with England, but to assist the revolt surrepti-

tiously with just enough energy to keep both

sides actively and, if possible, exhaustingly, oc-

cupied. In this policy the Spanish government
joined, and between the two governments two
million livres were placed at the disposal of the

insurgents in the summer of 1776. In September

1776 Congress adopted a general plan for treaties

to be proposed to foreign powers, and joined

Franklin and Arthur Lee with Deane as com-
missioners to lay such a treaty before the French
government. The coming of Franklin increased

the general popularity of the American cause,

but the government was not disfiosed to change
its attitude for the relations of the proposed
treaty, which was concerned largely with com-
mercial relations and provided for no political

alliance. Apparently Congress' appreciation of

the need for foreign aid grew stronger after

the British capture of the mouth of the Hudson,
and shortly after the meeting of the commission-
ers in Paris they were instructed to abandon
the commercial basis of the proposed treaty and
to propose to France and Spain a political con-

nection, offering assistance to France in conquest

of the West Indies, and to Spain in the subjuga-

tion of Portugal. Little subslanlial progress

was made, however, in this direction till Decem-
ber 1777, when news was received of the sur-

render of Burgoyne's army at Saratoga. This
signal achievement of the Americans entirely

changed the face of affairs by convincing France

of the probability of ultimate .American success,
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and within a few days of the receipt of the
news, tlie commissioners were informed, in reply

to their peremptory inquiry as to the intentions

of the government, that the king was determined
to acknowledge the independence of the United
States and to enter into treaty relations in sup-
port of that independence. Accordingly, on 6
Feb. 1778, two treaties, one of commerce, on
the most-favored-nation principle, and one of
alliance, which provided for an intimate political

association of the two countries, were signed.

The treaty of alliance, which was very different

from the original American proposals, stated

the object of the alliance to be the maintenance
of the sovereignty and independence of the
United States in government as well as in

commerce, provided for mutual aid in case of
war between France and Great Britain, agreeing'

that territory reduced by the United States in

the northern part of North America and in

the Bermudas should belong to the United
States, and that conquests in the West Indies
should belong to the King of France, stipulated

especially that neither party should conclude
peace with Great Britain without the formal con-
sent of the other first obtained, and provided
for the continuance of the war with Great
Britain till formal or tacit recognition of the
independence of the United States by the treaties

ending the war. Articles XI. and XII. provided
for a mutual and perpetual guarantee of posses-
sions in the western heinisphere, which was to
give serious trouble in the subsequent relations

between the two States. Whatever the senti-

ments of the French people, the French govern-
ment entered into this relation, as was plainly

stated in the announcement to the commissioners
of the king's determination to recognize the new
state, from no purely disinterested motives in

favor of the Americans, but on the ground that

it was manifestly to the interest of France that

the power of England be diminished by the
separation of the colonies. The popular senti-

ment for the American cause simply co-operated
with Vergennes' aggressive designs on England
in opposition to the more prudent suggestions

within the government as to the ruinous effect

of such an expensive enterprise upon French
finances.

Since the Family Compact between the Bour-
bon kingdoms in 1761, the relations of France
and Spain in all matters of external policy had
been of the closest alliance, and the French-
American treaty of 1778 contained a clause pro-

viding for the accession of the King of Spain
to its terms. Nevertheless Spain found the
general spirit and the precise terms of this

alliance not at all to her liking, and announced
to England that she held herself free from
any such engagement, and proceeded to offer

mediation on terms which would leave England
in possession of the Saint Lawrence Valley and
the territory northwest of the Ohio, and herself

in possession of everything west of the Alle-

ghanies and south of the Ohio. On the refusal

of the British government to accede to such
mediation, Spain at length, on 12 April 1779,
allowed herself to be urged into war with
France against Great Britain, but expressly
refrained therein from alliance with, or recogni-
tion of, American independence. In the mean-
time, Luzerne, the French minister to the
United States, was trying to persuade Congress

that Spain's price for an alliance with the United
States, namely, the Floridas and exclusive navi-
gation of the Mississippi, was not too high, and
that the accession of Spain to the alliance would
be likely to bring about peace speedily. In
September of the same year Jay was sent as
United States minister to Spain, with instruc-
tions to the purport that if Spain would accede
to the treaties with France she should not be
precluded from receiving the Floridas, and that
if she should wrest them from Great Britain,

the United States would guarantee them to her,

provided that the United States should enjoy
the free navigation of the Mississippi, and this

proviso was laid down as an ultimatum. Jay
was further instructed to secure a port on
the Mississippi below the 31st parallel. Jay's
mission was entirely unsuccessful, even after

the change of his instructions, which abated the

American claim to navigation of the Mississippi

as an ultimatum.

In the meantime, in preparation for any
opening that might develop, Congress had been
preparing instructions for a commissioner to

participate in negotiations for a general peace.

In addition to recognition of independence, boun-
daries, substantially such as actually were finally

adopted, the Newfoundland fisheries, free navi-
gation of the Mississippi, with a port below the
31st parallel were laid down, at first, as ultimata,

with John Adams, appointed as sole commis-
sioner. But in 1781, under the influence of
Luzerne, these instructions were revised, by re-

ferring to the claims therein indicated as ex-
pressing the desires and expectations of Con-
gress, but by leaving the commissioners at liberty

to secure the interests of the United States as
circumstances might direct and enjoining them
to undertake no negotiations for peace without
the knowledge and concurrence of the French
ministers, and ultimately to be governed by
their advice and opinion. Franklin, Jay, Laur-
ens, and Jefferson were joined with Adams as

commissioners.
The news of Cornwallis' surrender had so

strengthened the hands of the opposition in

England that in March 1782 North resigned,
and the recognition of American independence
was made a condition of acceptance of office by
Rockingham. In proceeding to negotiations,
considerable difficulty was experienced over the
matter of the relation between the recognition
of independence and negotiation of other topics.

For reasons of his own, Vergennes encouraged
the American commissioners in holding out for
unconditional acknowledgment as a prior con-
dition to negotiation. In the meantime Jay and
Adams became convinced that Vergennes would,
for the sake of Spain, as well as in conformity
with his own plans for America, oppose the
American claims in the matter of the western
boundaries and of the fisheries. In conscious
disregard of their instructions, they indepen-
dently suggested to Shelhurnc an arrangeinent
which fully recognized independence before ne-
gotiation and at the same time allowed him to
see that a majority of commissioners present in

Paris were willing to proceed in negotiations
with Great Britain separately from their ally.

Shelburne immediately took advantage of the
division of the allies, and with Franklin's reluc-
tant consent, preliminary articles, exactly coinci-
dent with the treaty signed in connection with
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the treaties of the other belligerents, were signed

30 Nov. 1782. The arrangement was then re-

vealed to Vergennes, who, at first, indignant at

the apparent bad faith, was pacified by Franklin's

soothing explanations. As a matter of fact,

both Frenchmen and Americans had scrupulously-

fulfilled the letter of their agreement in every-

thing which had been exactly stipulated, and in

other matters, each nation equally had acted in

accordance with its own views of interest.

The definitive treaty, signed in connection

with the treaties between Great Britain and the

other belligerents 3 Sept. 17S3, recognized in its

first article the independence of the several

thirteen States. The boundaries of the new na-

tion were, on the west, the Mississippi River
south to the 3rst parallel; on the south,

the 31st parallel from the Mississippi to the

Chattahoochee, down that river to its junction
with the Flint, thence in a straight line to

the source of the Saint Mary's and thence to the
sea ; on the north, practically the line of
the Lakes and the Saint Lawrence, leaving
stretches at the northeast and northwest cor-

ners so indefinitely described that much trouble
was experienced at these points in later times.

Both countries were to have free navigation
of the Mississippi. The United States was
to enjoy the right of fishing at all places

where the inhabitants of both countries used at

any time heretofore to fish, and the liberty of
drying and curing fish on lands, except New-
foundland, which were unsettled. Creditors on
either side were to receive no impediment to the

recovery of the full value of debts heretofore

contracted. Congress was earnestly to recom-
mend to the States to pass acts in relief of the

Loyalists. Provision was made for bringing

hostilities to a close. By a separate and secret

article it was provided that if Great Britain

should win back the Floridas from Spain, the

southern boundary of the United States between
the Mississippi and the Chattahoochee should

be the parallel of 32 degrees and 30 minutes.

The conclusion of this peace has been generally

regarded as a remarkable achievement on the

part of the American commissioners, and its

successful outcome is to be attributed not only

to the daring statesmanship which disregarded

the instructions of Congress, but also to the

influence of Franklin in France, and the skill

with which appeal was made to the enlightened

generosity of the sentiments of the ministry in

power in Great Britain.
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6. United States — Articles of Confeder-
ation. On 10 June 1776, the Continental Con-
gress appointed a committee to frame an in-

strument of government. This was entitled the

"Articles of Confederation and Perpetual

Union.* (See Confederation, Articles of.)

It was not until five years later (l March 1781)

that all of the States had finally signed it. The
defects of this scheme of government were so

numerous and serious that for a time it looked

as if the Union would go to pieces. Under such

circumstances attempts were made at various

times to change the Articles in such a manner
as to give more power to the central government
in those matters in which it was most seriously

hampered: the finances, commerce, and power
to coerce the States. The first proposal to

amend the Articles was made on 1 Feb. 1781,

even before they went into effect. This was
known as the Five Per Cent Amendment. Its

avowed purpose was to give to Congress tha

power to levy a five per cent ad valorem tax
on most articles imported and on all prizes taken
on the high seas during the war. The proceeds
of this tax were to go toward paying the prin-

cipal and interest of the debt contracted during
the war. Within a year 12 of the States had
consented to the passage of this amendment,
but Rhode Island refused. As the approval of

all States was necessary for an amendment, this

naturally failed. On 16 March 1781, Madison
submitted a report of a committee which recom
mended giving to Congress the power to

coerce the States to fulfil their federal engage-
ments. This power was to be embodied in an
additional article to the Articles of Confedera-
tion. This report was referred to a grand com-
mittee on 2 May 1781, and reported back by it

on 20 July, of the same year. On its recom-
mendation a new special committee of three was
constituted to prepare an exposition of the
Confederation, a plan for "its complete execution
and supplemental articles." This committee
reported on 22 August, and thought it ought
to be discharged from the exposition of the Con-
federation because such a comment would be
voluminous if co-extensive with the subject.

The committee, nevertheless, made a report on
the defects of the Articles of Confederation,
and made strong recommendations that many
supplemental powers be given to Congress. The
committee further advocated that a committee
be appointed to prepare representations to the

several States of the necessity of these supple-

mental powers, and of pursuing, in the modifica-

tion of the Articles, one uniform plan. These
recommendations, however, came to naught.
The matter of the defects of the Articles was
taken up from the outside and on 26 Feb. 1783,

Pelatiah Webster issued 'A Dissertation on the

Political L^nion and Constitution of the Thir-

teen L'nited States,' in which he advocated the

adoption of very thoroughgoing changes in the

Articles. He proposed to divide Congress into

two bodies and to give it greater power over
the States and over individuals. On 18 April

1783, a Revenue Amendment was introduced

into Congress. The object of this was to obtain

for Congress the power to levy specific duties

on certain articles imported and a five per cent

ad valorem duty on all other goods at the

time and place of importation. The collectors

of the duties were to be appointed by the various

States, and after appointment were to be amen-
able to and removable by Congress. The pro-

ceeds from the duties were to be applied to the

payment of the principal and interest of the debt.

Lender the same amendment the States were to

make provision, during a term not longer than

twenty-five years, for the collection and payment
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jf their proportion of the Federal expenses. In

tlie same coimection it was suggested that the

basis for the calcuhition of such proportions be

changed from the value of land in each State,

as was prescribed in the eighth article of the

Articles of Confederation, to the number of

people in each State. Again twelve States ap-

proved of this amendment, but this time New
York, having just worked out an elaborate

scheme of duties for herself against the other

States, refused to ratify it. Alexander Hamil-

ton of New York drew up an elaborate exposi-

tion of the defects of the Articles, and on 3

June 1783, intended to present it to Congress

along with a resolution calling for a general

convention to revise the Articles, but he aban-

doned his project for want of support. On 30
April 1784, another amendment was recom-
mended by Congress. This time Congress asked

to have given to it for a period of 15 years the

power of forbidding trade with foreign powers
having no treaty of commerce with the United
States and of prohibiting the citizens of any
foreign state from importing into the United
States any articles which were net the produce

or manufacture of that State. This proposal,

so essential in its essence for the government
of every country to have in that age of restricted

trade, was ratified by only two States, and there-

fore failed of adoption. In 1785, another man
outside the halls of Congress, Noah Webster,

put forth, in his work entitled * Sketches of

American Policy,' suggestions for the improve-

ment of the Articles. Like many other men
of the time he recommended a strong executive

and giving to Congress the power to coerce

the States. About the same time James Monroe
introduced in Congress a proposition to change
article nine of the Articles in such a way as to

give Congress the power to place retaliatory

duties on the products of foreign States that

discriminated against the United States. The
proceeds of such duties, however, were not to

go to the Federal government, but were to go
to the State in which they were collected. This
proposition was referred on 28 March 1785, to

a committee of which Monroe was chairman,
and on 13 and 14 July of the same year was
discussed in Congress, but no action was taken.

A similar proposition to that of Monroe's was
embodied in the report on trade and revenue
presented to Congress by a grand committee
on 14 Aug. 1786. Additional proposals in the

same report recommended that the States which
delayed to pay their proportions of the funds

required for the running expenses of the federal

government should have to pay fines in addi-

tion, that in States which made no provision for

collecting the sums asked for Congress should
have power to step in and order them collected

by State ofiicers and in case of necessity appoint
officers or agents of its own to collect them,
and that States offering resistance to Congress
or its agents in making such collections should
be considered as violating the Federal compact.
Further provisions in this committee report gave
Congress the power to introduce new systems
of revenue and to make regulations for the
finances, and if 11 of the States agreed to such
systems or regulations, they were to become
binding on all. In addition Congress was to be
given the power to institute a court of seven
members to try officials of the Federal govern-

ment and to hear appeals from the State courts

concerning the interpretation of treaties or regu-

lations made by the Federal government. On
the report of this grand committee Congress

took no action. The longer the Confederation

existed the more hopeless the chance for a

strong central government became. From all

sides came expressions of fear and alarm for

the Union itself. As early as 1783 Washington,
in a circular letter to the State governors, had
expressed fear for the Union and declared that

there must somewhere be lodged a supreme
power to regulate and govern the general con-

cern of the Confederated Republic, or it would
go to pieces. Jay, in a letter to Washington in

1786, said : "I am uneasy and apprehensive, more
so than during the war." From our former
friends in Europe came the disquieting ne\ys

that they no longer bad confidence in our credit.

Adams in trying to negotiate a loan in Holland
in 1784 was met witli expressions of distrust

in the stability of the Union— a distrust which
the London Gazettes did everything to encour-

age. As Congress had failed utterly in all

attempts it had made to have the Articles

amended, help had to come, if it came at all,

from some other quarter. Congress had lost

the respect of the country through no fault of

its own. The most capable men had deserted its

halls for those of the State legislatures. Every-
thing seemed to point to a speedy dissolution

of the Union as it existed under the Articles

of Confederation, when aid came from an unex-
pected quarter and quite by accident. This was
the Alexandria Convention, called to settle com-
mercial disputes between Virginia and Maryland.
From this grew the Constitutional Convention.
The new Constitution (q.v.) drafted by that body
was ratified by nine States and 4 March 1789
set for its inauguration. On 2 March 1789 the
Congress of the Confederation adjourned sine

die, and thus brought the government under the
Articles of Confederation to an end.
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7. United States — The Formation of State

Constitutions. When the resistance to
Great Britain first began, independence was
not the aim, and in consequence only pro-
visional governments were established, tem-
porarily to take the place of the English colonial

governments which had one by one succumbed or
been suppressed. Provisional Congresses or
Conventions in the several colonies assumed po-
litical control, intrusting the executive function
to Committees of Correspondence and of Public
Safety. Lender these loose revolutionary organ-
izations government was conducted for several

months, but as it soon became evident that the
contest was to be a prolonged one, there grad-
ually arose a conviction that more regular and
permanent forms of government should be or-

dained. The several colonies turned to the Con-
tinental Congress, representing all the colonies,

for direction, and this body took the initiative in
inaugurating the several State governments.
Quite naturally, the first request came from the
Provincial Congress of Massachusetts, as in
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that colony hostilities already had broken out.

On l6 May 1775 that body asked its "explicit

advice respecting the taking up and exercising
the powers of civil government.* The Congress
replied 9 June, recommending that they should
call upon the several towns entitled to repre-
sentation in the assembly to elect members, and
the assembly so chosen should select a council,

the two bodies should govern in approximate
conformity to the spirit and substance of the
colonial charter, until a governor of his
wajesty's appointment should consent to govern
according to that instrument. This advice was
promptly followed and the government so or-
ganized remained in force until 1780, when the
first constitution of that State was established.
A few months later New Hampshire, South
Carolina and Virginia successively sought guid-
ance with respect to the establishment of their

civil governments, and by November Congress
advised them respectively *to call a full and
free representation of the people" that they may
adopt "such a form of government as in their
judgment would best promote the happiness of
the people and most effectively secure peace and
good order in the province during the continu-
ance of the dispute with Great Britain." Finally
as the movement in favor of independence gained
adherents, Congress 10 May, in anticipation of
the Declaration of Independence, recommended
that the colonies that had not already done so
should establish regularly ordained govern-
ments. In consequence of this advice, the col-

onies, each soon claiming to be of right a free,

sovereign and independent State, were shortly
inaugurating their first State constitutions.

New Hampshire's constitution was completed

5 Jan. 1776, to be followed by South Carolina
on 26 March. Both of these constitutions were
incomplete and unsatisfactory, and proved but
temporary, as they were replaced by new ones
within a few years. Rhode Island and Connect-
icut retained their colonial charters. The for-
mer simply discliarged its people from their al-

legiance to the king by act of the Legislature of

4 May, the latter provisionally effected a similar
change 14 June, which it made permanent by
act of 10 October, at the same time enacting a
short bill of rights. Virginia adopted its consti-
tution 29 June, and New Jersey's was proclaimed
on 3 July. Thus before the Declaration of In-
dependence seven States had assumed independ-
ent governments, and four had drawn up written
constitutions. Four other States followed in the
same year, Delaware, 21 September ; Pennsyl-
vania, 28 September; Maryland, II November,
and North Carolina, 18 December. In the year
1777 Georgia adopted a constitution on S Feb-
ruary, and New York did likewise on 20 April.
South Carolina's second constitution was pro-
rnulgated 19 March 1778. Massachusetts con-
tinued under its provisional government until 16
June 1780, when its constitution went into force.

New Hampshire finally secured a new frame of
government, 2 June 1784. Vermont, although
unrecognized by the other States, pursued her
own independent course, framing two constitu-
tions during this period, those of 1777 and 1786.
The first was largely copied from that of Penn-
sylvania. No other State constitutions were
adopted prior to the ratification of the Federal
Constitution.

The compact theory, especially as put forth

by John Locke in justification of the English

Revolution of 1688, was generally accepted in

America by the constitution makers of the Revo-
lutionary period. Its principles as explicitly set

forth not only in the Declaration of Independ-
ence, but in all the State constitutions as well,

were that the people have tlie natural right to

abolish or alter their form of government when
in their judgment it has become destructive of
their rights. Seven of the constitutions ex-
pressly declare that their former relations are
dissolved because the king had violated the com-
pact. This served as the basis for the legal de-

fense of their action. Sovereignty, it was com-
monly held, rested in the people, and from them
alone emanated the power to inaugurate a new
form of government. But in practice they de-
parted somewhat from this theory. Although in

most of the States the people were consulted
through their choice of representatives to a pro-
vincial convention, which sliould draft a frame
of government, tliere were several exceptions, as

in the case of both the constitutions of South
Carolina. Neither was the Virginia Provincial
Convention, nor the New Jersey Congress spe-

cifically empowered to frame a constitution, but
each assumed that they were authorized to act

in accordance with the advice of Congress.
Again in the framing of the early revolutionary
constitutions that careful distinction that came
later to be made between a legislative body and
a constitutional convention was not observed.
Owing to the exigency of the times, the Provin-
cial Congress or Convention in each of the

States that framed constitutions during the

years 1776 and 1777, with one exception, acted
not only in the capacity of a constitutional con-
vention, but also assumed the powers of legisla-

tion and administration. The one exception was
in the State of Delaware, where a convention not
only was chosen for the express purpose of fram-
ing a constitution, but dissolved upon the com-
pletion of that work. None of these constitu-

tions was submitted to the voters for their

approval, but went into operation at once upon
their adoption by the convention. The first

State to inaugurate the practice of seeking the

sanction of the people upon the work of the

convention was Massachusetts in 1778. In that

year a constitution, which had been drawn by a
convention elected for the sole and express pur-
pose of framing a fundamental law, was sub-
mitted to the voters for their approval and was
rejected. Two years later a constitution sim-
ilarly framed was adopted by the people of Mas-
sachusetts. This practice was followed by New
Hampshire in the inauguration of its second
constitution in 17S4.

The State constitutions reveal the continuity

in the development of American political insti-

tutions. They have been called by Bryce "the

oldest things in the political history of America,
for they are the continuations and representations

of tlie colonial charters." It is in the colonial

charters, especially in the corporate colonies, that

we find their prototype. These documents
served as the written constitutions of the re-

spective colonies, according to which they were
governed. So liberal were those granted to

Connecticut and Rhode Island that they served
these States respectively until well into the 19th

century. But in addition to the charters there

were other elements that entered into the State
constitutions. Tlie colonists had a century and
a half of experience to draw upon, during which
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their governments had undergone great develop-

ment and many new features both written and
unwritten had been added to their fundamental
law. Moreover, at the basis of all their legal

ideas was the English constitution and the com-
mon law, both of which profoundly and perhaps
unconsciously, influenced tliem. They also ac-

cepted the prevailing political philosophy of the

age, as above indicated— which was derived
chiefly from English sources, although no one
writer exerted a greater influence upon them
than Montesquieu (q.v.) through his "Spirit of

Laws.* Speaking generally "the first State con-
stitutions were little more than the pre-existing

colonial constitutions adapted to the changed
circumstances."

The main features of the constitution con-
sisted of the Bill of Rights (q.v.),— in some in-

troduced by a preamble,— and the constitution

proper. Eight of the instruments of this period,

if we include Vermont, were prefaced by bills

or declarations of rights, and in the other con-
stitutions there were important provisions of

this character. The first of these was adopted
by Virginia, and was drafted by George Mason.
To a considerable extent it served as a model
for the other States. In all the bills of rights

there were some one hundred dift'erent pro-
visions. They were a statement of what Amer-
icans regarded as the inherent rights of man.
While doubtless suggested by the English Bill

of Rights, they were much more comprehensive
and explicit than their English prototype, and
deal much more with the rights of tlie individ-

ual. Thus typical provisions are the declaration

that "all men are born free and equal," and are

to be protected in their personal and property
rights. Freedom of religion, freedom of speech,

the right to bear arms and of trial by jury are

all carefully guarded. Similarly the freedom of

the press, freedom of election, the right of as-

sembly and of petition are guaianteed. Exces-
sive bail and fines, cruel and unusual punish-
ments, unwarranted search and seizures, the

quartering of troops in times of peace are all

prohibited. The granting of titles of nobility,

hereditary honors or exclusive privileges are

forbidden. All of these are principles that have
been accepted as essential to the perpetuity of a

democratic republic.

All tlie constitutions recognized the principle

of the threefold separation of powers, and pro-
vided for the establishment of distinct legislative,

executive and judicial departments. Not only
had the experience of the Colonial period tended
toward the differentiation of these three depart-
ments, but its importance had been emphasized
by Montesquieu. Some of these instruments ex-
plicitly declared, as that of Massachusetts, that
no one of the departments should ever exercise
any of the powers of the other two, but in prac-
tice this principle was frequently not observed.
In the organization of the legislative department
all the States except two made provision for the
bicameral system which had been developed
during the colonial times. Pennsylvania and
Georgia were the exceptions. They retained
their single house. The lower branch was the
more popular and numerous, the Senate, as the
upper house was most frequently styled, being
not more than one third or one fourth its size.

Representatives were variously apportioned, not
in general according to llic population, but the
local divisions of the town in New England and
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of the county elsewhere served as the basis of

representation. Old inequalities were continued

and in some instances new ones were introduced.

For the Senate the same unit of representatior^

served as for the House in four States, but spe-

cial senatorial districts w-ere created in others.

The members of the lower house were elected

annually except in South Carolina, where the

term was two years. In the majority of the

States the term for the upper branch was also

one year, but in four it varied from three to five

years. In all of the States save three the mem-
bers of both houses were elected directly by the

qualified voters, but by the first constitutions of

New Hampshire and South Carolina the mem-
bers of the upper house were chosen by the

lower out of their number and in Maryland there

was a senatorial electoral college. A freehold

or property qualification was required in all the

States for membership in either branch, and also

for the executive, except in Pennsylvania, where
the payment of a poll tax was sufficient. In ad-

dition to a higher age and residence requirement

for senators, a larger property qualification was
usually called for, as the Senate was supposed

to represent property. Thus in New Hampshire
a senator must possess a freehold of £200, the

governor £500; in South Carolina £2,000 and
iio,ooo for the respective offices. In addition

religious qualifications were required by all the

States for governor and members of the legis-

lature, except New York and Virginia. The
usual one was that the member must be a Prot-

estant, in two a Christian, but in four a believer

in the inspiration of the Scriptures, and in Dela-
ware of the doctrine of the Trinity as well. In

the organization of the executive department all

the constitutions, except two, made provision for

a single executive, who was usually called the

governor. By the first constitution of New
Hampshire there was no provision for a distinct

executive. In Pennsylvania an executive board
was established. In only three States was the ex-
ecutive elected by the people, in the others he was
chosen by the legislature. His term of office

was usually one year, but in two middle States it

was three years and in South Carolina two. In
nearly all the States an executive council, elected

by the legislature, was associated with the gov-
ernor. This body inherited the advisory and ad-
ministrative functions of the old colonial coun-
cil. It was to act as a check upon the governor,
sharing with hun the exercise of those few pow-
ers that had not been already vested in the
legislature.

A comparison of the powers conferred upon
the legislative and the executive departments re-

veals the fact that the constitution makers were
very much influenced by their colonial experi-
ence. They were mindful of the recent contests
between the royal and proprietary governors and
the legislatures. This led them to fear execu-
tive usurpation, while it gave them great confi-

dence in the legislature, which had boldly cham-
pioned the rights of the people. Accordingly
almost unlimited cowers were conferred upon
the legislature, while the governor was deprived
of nearly all the customary powers of the colo-

nial executive. He was entrusted with a quali-

fied veto in Massachusetts alone. The appoint-
ing power was exercised by the legislature in

five of the States, in several they chose the more
important officers, while in a few the governor
was allowed to share this power with the coun-
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cil. As commander of the military and naval

forces of tlie State the governor presents a more
imposing figure than as a civil officer. On the

other hand, save for the provisions in the Bill of

Rights, almost no limitations were placed upon

the powers of the legislature. In addition^ to

strictly legislative power it exercised also im-

portant administrative functions, as previously

indicated. In several States the upper house

possessed certain judicial powers which were

brought over from the colonial council, and sug-

gest similar functions of the House of Lords, as

the trial of impeachments, and in a few cases it

acted as a court of last resort.

The judicial system of the colonies was in

general retained under the State governments.

While differing in particulars there was a sirn-

ilarity in the organization of this department in

all the States. Many of the details were left

for statutory enactment. The chief provisions

in the constitution, related to the method of ap-

pointment and removal and the tenure of office

of the judges. In Georgia alone the judges, with

the exception of the chief justice, were elected by

the voters. Elsewhere they were appointed, in

about half the States by the legislature, in the

others by the governor and council. 1 he usual

tenure of the supreme court judges was for good
behavior, but in most of the States they were
removable. In all the States their salary was
fixed by the legislature. The judiciary lacked

security and independence owing to its depend-

ence upon the legislature, but fortunately in gen-

eral that body refrained from interfering with

the freedom of the courts.

Property qualifications were prescribed for

the exercise of the suffrage in all the 13

States either in the constitution or by law.

These varied from the requirement that the

elector should be a taxpayer to that of the

possession of freehold of the value of iioo.

In a few States a larger amount was re-

quired for the electors of senators than for rep-

resentatives. In South Carolina the suffrage was
further restricted to those who believed in God
and in a future state of rewards and punish-

ments. As a result of these provisions the ma-
jority of white men were unable to vote. Al-

though freedom of religion was proclaimed in

almost every constitution, in several there was
a close connection between church and state.

In addition to the religious qualifications for

office holding already referred to, the legislature

was empowered in two New England States to

require the support of Protestant clergy at pub-

lic expense, and in Maryland of the Christian

religion. South Carolina declared the Christian

Protestant religion to be the established re-

ligion. Provision was made for amendment in

eight of these constitutions. Five under vari-

ous restrictions reserved this power to conven-

tions. Three gave the amending power to the

legislature, but under such restrictions as a vote

by two successive legislatures or requiring a

larger majority than for ordinary legislation; in

the remainder there was no provision for amend-
ment, thus leaving the power in the complete
control of the legislature.

Space does not permit the further analysis of

these documents. It should, however, be noted
that llie later constitutions, as those of New
York and Massachusetts, were more complete
and mcire carefully drawn than the earlier ones,

their framers profiting from the experience of

the other States. All of these constitutions,

v/hile republican, were not democratic in charac-

ter, as judged by later standards. The religious

and property qualification, so characteristic of

l8th century ideas, gradually disapoeared with

the advance of the new century, and the chief

defects of these instruments, the excessive power
placed in the hands of the legislature and the

weakness of the executive, were in time cor-

rected. So conservative, however, were some of

the original States, and so well adapted were

these constitutions to serve the purpose for

which they were designed, that five of them, al-

though amended, were not superseded for more
than a half-century, and one, that of Massachu-
setts, is still in force.

The period from 1776 to 1780, it has been

truly said, is *'the most eventful constitution-

making epoch in our history." It marks the

transition from colonial to commonwealth gov-

ernments. Moreover just as these constitutions

were largely based upon the organic law of the

colonies, so in turn they served as models and
furnished the chief features for the Federal

Constitution. In addition. Judge Jameson has

pointed out that from the revolutionary conven-

tions of the earlier part of this period, there de-

veloped before its close that peculiarly American
institution, the constitutional convention,— such

as the ones held in Massachusetts and New
Hampshire,— which in subsequent years was ac-

cepted as the all important organ for framing

the State constitutions. The method these two
States employed in drafting their constitutions

through a constitutional convention, and its sub-

sequent submission to the voters for their ap-

proval came to be the normal practice followed

in the other States in ordaining their organic

law. See Constitution; Government.
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8. United States — The Peopling of the.

During the first 60 years of the 17th century a

substantial begiiming of the permanent col-

onization of the Atlantic seaboard had been

made. In this work the EngHsh, Dutch, and

Swedes each played a part, but the chief role

had been taken by the English. Their coloniza-

tion efforts, at first chiefly prompted by commer-
cial reasons, were feeble. The Virginia colony,



UNITED STATES— THE PEOPLING OF THE

established in 1607, owing to ignorance, the

blundering methods followed, and the hardships
encountered increased very slowly. In spite of
successive reinforcements and the introduction
of the family system its population amounted to

only about ,1,000 after more than 20 years. The
religious and political situation in England was
more effective in stimulating colonization than
commercial inducements had been. The pion-
eers of the religious refugees, the Pilgrims, who
settled at Plymouth in 1620, after 10 years num-
bered only some 300. But the triumph of abso-
hitism in church and state led to the great
*Puritan Exodus" to New England. During
the II years that Charles I. reigned without a
Parliament, 1629 to 1640, some 21,000 immi-
grants came out. With the outbreak of the
civil war in England, however, this emigration
ceased. In the meantime there had been a small
immigration to Maryland, which had been
founded in 1634, consisting of some English
Catholics, but more Protestants, and a constant
flow of colonists to Virginia, a considerable pro-
portion of which was of the poorer class. A
report of 1638 states that "scarcely any came
but those who are brought in as merchandise to
make sale 01." By 1640 its population was esti-

mated at 7,500. Hbwever, the triumph of the
Parliamentary forces caused a great Cavalier
movement to Virginia, which not only doubled
its population in 10 years, but also markedly
raised the character and prosperity of the in-

habitants. By 1660 the total population of the
English colonics is believed to have been up-
ward of 80,000, about equally divided between
New England and the two southern colonics.

Meanwhile in the middle region, lying be-
tween the two groups of English colonies, the
Dutch and the Swedes had planted settlements.

The former had taken possession of the Hudson
valley and the western part of Long Island,

the latter had a foothold on the banks of the
Delaware. The Swedish colonists were never
numerous and after 17 years of precarious ex-
istence in 1653 their small settlements of 200
or 300 souls passed into the control of the
Dutch. The Dutch, more prosperous and pop-
ulous than the Swedes were much less so than
their English neighbors, owing to the narrow
policy of the Dutch West India Company, but
by 1664 New Netherland had reached a popu-
lation of 7,000. This, however, was not ex-
clusively Dutch, for even at that early date the
future metropolis was a cosmopolitan city.

Some 18 different languages were said to have
been spoken in New Amsterdam in 1643, and
the English had overrun a considerable part of
Long Island. The English government, shortly
after the Restoration, jealous of the Dutch, de-
cided to wrest the middle region from them.
This was accomplished in 1664, and while the
Dutch population long remained an important
element in New York the Anglicizing process
at once began. During the period between the
Restoration and the English Revolutinu of 1689
a few colonists came to New England, more to
Virginia and Maryland and a beginning of the
colonization of the Carolinas was made, but the
greatest immigration was to the middle col-

onics. East and West Jersey were settled— the
former by English direct from England or from
the Puritan colony of New Haven, the latter
by the English Quakers,— and the "Holy Ex-
periment" in Pennsylvania had made a most

prosperous beginning, with its English and
Welsh Quakers and a few Germans, the fore-

runners of the great l8th century migration.

By the close of this period the middle colonics

numbered about 40,000 inhabitants, or about
half as many as New England, while the total

population of all the English colonies is believed

to have been about 200,000, and by 1700 is esti-

mated by De Bow as 262,000.

During the 17th century the colonists were
largely English, but in the l8lh century
the immigrants were chiefly of other races,

nearly all the countries of northwestern and
central Europe being represented. Already an
important and valuable, although not large

French element had been introduced into the
population, through the coming of the Hugue-
nots, who, especially in the years following
the Revocation of the Edict of Nantes (1685),
found their way into nearly all the col-

onies, but were especially numerous in South
Carolina and New York. A number of their

descendants became prominent during the
Revolutionary period. A few Germans seem to

have come to America with the Swedish and
Dutch settlements, but it was not until the
founding of Pennsylvania that any considerable
numbers arrived. Their migration has been di-

vided into three well-defined periods. The first

from 1683 to about 1709, during which there
was a small immigration into Pennsylvania of
perhaps a few score a year, of certain religious

sects, chiefly Mennonites. The second period,

1709-27, opens with the coming of the Palatines,

thousands of whom, in consequence of the
ravaging of the Palatinate by war and the pre-
vailing religious and economic tyranny, had
taken refuge in England in 1709 with the hope
of being aided to America. Queen Anne's gov-
ernment scut some of thcin to the Carolinas but
more than 3,000 were transported to New York,
where most of them in a' few years settled in

the Mohawk and Schoharie valleys, but a few
hundred dissatisfied with their treatment event-
ually found their way into Pennsylvania. About
1710 Swiss IMennonites and Palatines began to
come directly to Pennsylvania, followed by
Dunkers and various other sects. By the close
of the second period a conservative investigator
places the number of Germans in this colony
alone as between 15,000 and 20,000. During the
third period, 1727 to 1775, the number of immi-
grants reached enormous proportions. While a
few hundred Germans and Swiss found their
way directly to some of the southern colonics,

especially to the Carolinas and Georgia, by far
the greater number came to Pennsylvania. A
careful estimate by Kuhns of the number pass-
ing through the port of Philadelphia, based
upon the lists of arrivals during this period,
gives an aggregate of nearly 70.000. Almost
one half of these fall within the six years,
I749_ to 1754. So numerous were the German
immigrants that the English and colonial au-
thorities were at times alarmed for the safety
of the colony, .^s will be noted later many of
the Germans found their way subsequently to
other colonies, but the majority of the authori-
ties agree that in 1775 they comprised about
one third of the total population of Pennsyl-
vania, or about 100,000. Most of these later
immigrants did not come for religious reasons,
as was the case with the sectaries of the earlier
periods, but they were chiefly of the peasant
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class, who were seeking relief from the burdens
of feudahsm. They were an honest, industrious,

simple and deeply religious people. Content
with their new found prosperity they took little

part in colonial politics. Settling together they
largely comprised the population of certain

counties. So conservative were they and tena-

cious of their
_
customs and language, that

whole communities of their descendants to-day
speak a dialect commonly known as Pennsyl-
vania Dutch.

Another equally important non-English ele-

ment introduced into the colonial population was
that of the Scotch-Irish, or better, the Scotch
Presbyterians from Ulster, Ireland. Hfere their

ancestors had made their homes for two or
three generations, but driven by the religious

bigotry of the established church, the com-
mercial jealousy of England and the oppression
of the landlords, they now sought a refuge
across the sea. The emigration began about
the opening of the iSth century, but assumed
considerable proportion by 1718. It is estimated
that between 1725 and 1768 the number of emi-
grants rose from 3,000 to 6,000 annually. In
consequence of the famine of 1740 it is said
12,000 left Ireland annually for several years
for America. Doubtless many of these were
pure Irish as well as Scotch-Irish. Between
1771 and 1773 some 30,000 departed. Froude
says "that ships could not be found for the
crowds that wanted to go." As a result of this

emigration about one half of the Presbyterian
population of Ulster came to America. Some
of these went to New England, several thou-
sand sailed directly to Virginia and the Caro-
linas, but by far the great majority landed first

on the shores of the Delaware and took up
their settlements on the frontiers of Pennsyl-
vania and spread from there southward. This
colony has been rightly called "the seed plot of
frontier emigration,'* for beginning about 1732
a constant stream of emigrants, composed of
Germans and Scotch-Irish folk, flowed to the
south and southwest along the great valleys
into the western portions of Maryland, Virginia
and North Carolina. Eventually the Scotch-
Irish penetrated even further into South Caro-
lina and Georgia. This sturdy and God-fear-
ing people formed the chief element in the
population of the frontier counties from Penn-
sylvania to Georgia, overflowing into what later

became Kentucky and Tennessee. It is esti-

mated that the Scotch-Irish comprised about
one sixth of the colonists at the Revolution.
They and their descendants have played a very
large part in the political and religious history
of the country.

The British colonists were in general a sub-
stantial and highly moral folk, but it appears
to be true that among the indentured servants
there was a considerable number of transported
criminals. Some political offenders were sent
to America, chiefly Scotch prisoners of war. A
few hundred captured at the battles of Dunbar
and Worcester in 1650 and 1651 were sent to
New England. Again, following the suppres-
sion of the uprisings in Scotland in 1678 and
1716 and after the battle of Cullodcn in 1746
companies of Scotch prisoners were sent re-

spectively to Virginia,
_
Maryland and South

Carolina. But recent investigation seems to
indicate that by far the larger number of

convicts sent to America were not political offen-
ders. Some criminals were sent to the col-

onies in the earlier period, but the practice be-
came more common after the English statute

of 1670 and especially after the act of 1718, By
both of which transportation to America was
permitted in place of capital punishment for

certain crimes. The records of Old Bailey

alone indicate that between 1717 and 1775 not

less than 10,000 were transported. Doubtless

in many of these cases there were mitigating cir-

cumstances. Proof exists that all the middle
and southern colonies served to some extent as

penal settlements, but the most of the prisoners

appear to have been shipped to Virginia and
Maryland. Stith in his 'History of Virginia,'

published in 1747, wrote "Virginia has come to

be reputed another Siberia, or a hell upon
earth." Scharf estimates the number of ban-

ished criminals in Maryland at 20,000, one-half
entering after 1750. But the servant class was
not recruited chiefly from the criminals. The
majority of them were honest immigrants, who
redeemed their passage to America by being
bound out as indentured servants. This class

was very considerable in both the southern and
middle colonies. They were more numerous
and important than slaves in the South during
the seventeenth century, and formed a very con-
siderable and important factor in the economic
life of the middle colonies in the following cen-

tury. Pennsj'lvania had an especially large
number, mostly Germans and Irish. In addi-

tion to the whites, representing almost all the
various branches of the Teutonic and Celtic

races, there was another large foreign element
imported into the colonies, namely the African
negroes, who were held as slaves. Although
first introduced into Virginia as early as 1619,
they were not numerous during the first half

of the century. In the last half, however, they
rapidly increased in Virginia and Maryland, so
that by the opening of the new century they
probably equaled the number of indentured
servants in these colonies, and the African slave

trade became an important branch of foreign
commerce. The growing demand for slave labor
on the plantations in all the southern colonies

led to a great increase in their number. Ban-
croft places the total slave population of the
English colonies as 59,000 in 1714, 78,000 in 1727,
310,000 in 1760 and about 500,000 in 1775, or ap-
proximately one fifth of the total population.
Fully four fifths of these were in the colonies
south of Pennsylvania and comprised about one
third of the inhabitants of tliat section. Here
was a racial element destined in time to affect

materially the development of the life and
thought not only of the South, but also the
political and social history of the whole coun-
try.

The steady growth of the colonies during
the i8th century is indicated by the following
figures. According to the report compiled by
the Lords of Trade in 1721 the population had
increased to a half a million. Dexter, a very
careful investigator, estimates that by 1743 it

had reached 1,000,000, by 1767, 2,000,000. and
was about 2,500,000 at the opening of the Revo-
lutionary War. His figures are in substantial
agreement with those of Bancroft. It is prob-
able that about one third of the population in

1775 were immigrants. The stream of immigra-
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tion was interrupted by the war, but began again

after the return of peace. There is, however,

almost no data and even estimates appear to be

lacking for the period of the Confederation. It

has been estimated that the number of immi-
grants to the United States in the decade fol-

lowing the first census of 1790 was about 5,000

per annum. Tliis may serve as a rough basis

for calculating the number for the preceding
decade, although it is hardly probable that it

was as large during the unsettled years of the
"Critical Period." See also Popul.\tion.
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9. United States — Finances of (1775-1789).
The fiscal systems of the several American
colonies were of a simple character; expendi-
tures were small and taxes were correspondingly
light. Some of the local governments levied ex-
cise duties upon articles of luxury; nearly all

placed tariff duties upon imports or exports

;

and the property tax was generally imposed. Il-

lustrations of tariffs are found in tonnage
duties, export duties on tobacco, import duties

on slaves, and in a few colonies in more exten-
sive tariff schedules on a considerable number
of articles of merchandise. Public credit was
almost unknown ; there were no banks in the
modern sense, and consequently no influential

agencies for making loans. When emergencies
arose, necessitating extraordinary expenditures,
the colonies generally resorted to emissions of
bills of credit, or promissory treasury notes. In
some instances these issues were so large

tliat the notes depreciated in value, resulting in

partial repudiation. When hostilities actually

broke out in 1775, the Continental Congress
found itself witliout resources and without power
to collect revenue ; funds, however, were needed
at once, and there seemed to be no other recourse
than to issue bills of credit. The agitation for

separation from the mother country was in a
large measure inspired by the suspicion that

England intended to impose a system of taxa-
tion witliout the consent of local bodies; and
this suspicion of external ta.xation extended
even to the collection of revenue by the colonies

in common. Each commonwealth wished to

maintain its revenue powers without abatement
even if the object was the good of the whole.
Between June 177S and November 1779 there

were 40 emissions of notes with a total issue of
$241,000,000. In addition the States put out
$209,000,000. These issues rested upon the faith

of Congress which repeatedly called upon
the several States to provide means for redemp-
tion, but these pledges were not made good.

The notes consequently depreciated in value,

until in 1780 Congress recognized that its ef-

forts were in vain, and made provision for the

acceptance of paper in place of silver at the rate

of 40 to I. Depreciation continued until the

notes were regarded as worthless. The funding

act of 1790 provided for the retirement of notes,

still in circulation, at a rate of 100 to I ; at this

date it was estimated that about $78,000,000 was
still outstanding. (See Money, P.\per.)

Congress also sought fiscal aid by making
requisitions on the different States, by borrow-
ing both at home and abroad, and by attempts

to secure national taxation. Requisitions were
made both in specie and in specific supplies ; the

yield of the former was less than $6,000,000, and
the demand for specific supplies in the form of

corn, beef, hay, etc., proved not only wasteful

but ineffective. In order to borrow money, loan

offices were established in the several States, at

which indented certificates were sold, bearing in-

terest varying from 4 to 6 per cent. In all

$63,000,000 was thus borrowed having a specie

value of $7,600,000, according to the scale of

depreciation adopted by Congress in 1780. After

17S2 Congress was unable to pay the interest

and therefore issued to the holders of cer-

tificates indents which became current in the

payment of State taxes and were receivable by

Congress in the payment of requisitions made
upon the States. Foreign loans, 1777-83, were
obtained as follows : France $6,352,000, Spain

$174,000, Holland $1,304,000. Small loans were
obtained in France as early as 1777 and these

proved of great service in the purchase of mili-

tary supplies and in the payment of the interest

of the domestic loans. Beginning with 17S2

bankers' loans were placed in Holland, and
fortunately these were continued after peace

was restored until the new government was es-

tablished in 1789. During the years 1784-9, the

Dutch loans amounted to $2,296,000. The ef-

forts to secure a national tax were unsuccessful.

The Articles of Confederation which went into

effect in 1781, practically granted no financial

power to the new government. It was provided
that all expenses for the common defense or
general welfare should be deferred out of a com-
mon treasury supplied by the several States in

proportion to the value of land and improve-
ments ; and the taxes were to be levied under
tlie direction of the State authorities. In 1781

Congress recommended a duty of 5 per cent on
imports, but unanimous consent could not be
obtained from the States; in 17S3 a more elab-

orate tariff was proposed, but again the approval
of the States could not be secured.

The administrative management of the

finances by the Continental Congress well illus-

trates the jealous attitude of a democracy de-

sirous of maintaining its liberties and fearing all

forms of centralized authority. At first there

were two treasurers, then a committee of thir-

teen congressional delegates, followed by a treas-

ury board which handled all public moneys.
Finally in 1781 the fiscal machinery was concen-

trated, and Robert Morris was chosen superin-

tendent of finance. By the use of his personal

credit in borrowing funds, he introduced new
vigor into the government, but his efforts to

create a national system of revenue were fruit-

less. Through his advice the Bank of North
.America was established and during the years

1782-3 this proved of aid" in making temporary
loans to the government.
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In 1784 the indebtedness of the national gov-
ernment, apart from the outstanding bills of
credit, was $39,000,000, bearing an annual inter-

est charge of $1,875,000. This burden together
with the ordinary expenses of government
proved too much, and the national treasury rap-
idly drifted toward complete bankruptcy. In
1787 a national convention was held to frame a
constitution which should endow the government
with larger financial powers. The new Consti-
tution gave to Congress the power to lay and
collect taxes, and denied to the States the right
to lay duties on imports or exports except what
Plight be absolutely necessary for executing its

hispection laws. This gave to the government
the power it had so sadly needed, and proved to
be a firm support when the new government
went into operation in 1789. See Finance;
United States— Finances of the (1789-1816).

Davis Rich Dewey,
Massachusetts Institute of Technology.

10. United States — The Federal Convention
of 1787. Early in the War of the Revolu-
tion the several colonies represented in that
revolutionary body, the Continental Congress,
recognized that some form of a regularly or-
dained central government was desirable. It
was 17 November 1777, however, before that
body could agree upon the draft of a constitu-
tion, the Articles of Confederation, and the delay
in ratification by the legislatures of the States
prevented the new government being established
until I March 1781. Even before the Articles
were drafted the national enthusiasm of the
years 1773-6 had cooled, most of the States
had meanwhile drawn up their constitutions,

and having had the selection of governmental
powers there was little left to confer upon the
general government, as they held tenaciously to

all the powers they had appropriated. The
States also became jealous of Congress and
of each other. "There was an excess of State
pride and a sad lack of national feeling." The
change in the spirit of the people was voiced
by Rutledge who declared he was "resolved to

vest the Congress with no more power than
was absolutely necessary," and this accounts in

large part for the weak and defective character
of the Articles as a plan of government. An
additional reason for the weakness of the Arti-
cles was that they were not based upon Ameri-
can experience, but were modeled after those
European confederations with which Americans
were most familiar, namely the Dutch and the
Swiss. It is small wonder, then, that they were
not adapted to meet the needs of this country.
Even before they went into effect Washington
had characterized them as "a shade without sub-
stance." The truth of this was soon rendered
evident. The short history of the Confederacy
is an inglorious one. This government had no
self-sustaining capacity, as there was a total

lack of coercive power to enforce obedience to
its laws. Congress was wholly dependent upon
the good will and co-operation of the State
governments, as it acted upon them and not
upon individuals. Hamilton recognized this as
"The great and radical vice of the Confedera-
tion," and Randolph subsequently referred to it

"as a government of supplication." As soon as
the war was over, and the pressure of a com-
mon danger was removed, there was a tendency
toward decentralization,— the general govern-

ment being regarded as burdensome,— and the
authority and character of Congress declined.

In practice the lack of power of Congress
to lay taxes soon greatly embarrassed it. It
depended wholly upon requisitions on the States
for the means of paying the interest upon the
debt, contracted to carry on the war of Inde-
pendence, and to meet the current expenses of
the government. These were largely neglected or
refused.

_
Even before the Articles had gone into

effect this defect was anticipated, and as a step
toward greater efficiency the Continental Con-
gress recommended, on 8 Feb. 1781, an amend-
ment to the State legislatures, authorizing the
general government to lay a duty of five per
cent ad valorem on imports to pay the foreign
debt. All the States consented except Rhode
Island. She considered it "the most precious
jewel of her sovereignty that no State be called
upon to open its purse, but by the authority
of the State and by her own officers." Her
refusal was sufficient to defeat the project, al-

though Virginia soon afterward withdrew her
consent.

In the fall of 1781 Congress made requisition

for $8,000,000, but over a year later only $500,-
000 had been paid. Accordingly, that body again
proposed another revenue amendment, 18 April

1783, this time seeking for a grant of power
to lay moderate specific duties on certain enu-
merated articles and five per cent on all others
for the period of 25 years. As a concession to

the States the collection was to be made by
officers appointed by them. This proposition
met with even a less cordial response than the
former one. As late as 1786 four States had
failed to give their assent, finally all but that

of New York's was secured, but Governor Clin-

ton twice declined to act upon the request of
Congress to summon the legislature of tliat

State in special session to reconsider its action,

and so defeated the amendment and rendered the
financial situation critical, as the compliance
with requisitions had grown even more lax.

Between 1782 and 1786 Congress had called for

$6,000,000, but it received only $1,000,000. Some,
like Georgia, had paid nothing, nearly all were
in arrears, while New Jersey expressly refused
to pay its last quota as a protest against the
illiberal policy of New York. The impotence of
Congress could not be more clearly demon-
strated. A committee of Congress in 1786 declared
that any further dependence on requisi-

tions would be "dishonorable to the understand-
ing of those who entertain such confidence," and
that "the crisis had arrived when the people
of the United States must speedily decide
whether they will support their rank as a nation
by maintaining the public faith at home and
abroad."

The failure of the Articles to confer upon
Congress power over commerce, either foreign
or domestic, proved almost equally disastrous.

England refused to grant us commercial rights,

realizing that Congress had nothing to give in

return and was powerless to retaliate. Con-
gress, therefore, proposed a third amendment on
30 April 1784, a.sking the States to grant to

it for 15 years the power to proliibit the entrance
into the ports of the country the vessels of
foreign countries not having commercial treaties

with the United States. This was especially

aimed at Great Britain, and it was hoped that
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it would be instrumental in securing favorable
commercial concessions from her and other for-

eign nations, but more than two years later

several of the States had failed to comply with
the terms of the proposition. This attempt fail-

ing, each State was left to regulate trade in

its own way, and the way of each differed from
that of every other. Not only did it prove
impossible to secure a uniform policy toward
foreign nations, but they were soon engaged
in what Washington termed "a war of imposts*
with each other, as each State had a different

set of tariff and tonnage laws, which engen-
dered discord, rivalry, and retaliatory regula-
tions. Madison thus describes the situation

:

"The States having ports for foreign commerce
taxed and irritated the adjoining States trading
through them." New Jersey, lying between
New York and Philadelphia, was compared to
a cask tapped at both ends, while North Caro-
lina, situated between Virginia and South Caro-
lina, was likened to a patient bleeding at both
arms.

The financial and industrial condition of the
States was also very bad. In 1786 the situation
was one of general depression, bankruptcy was
impending. Seven of the States had sought
relief in large issues of paper money. In West-
ern Massachusetts the debtor class rose in an
outbreak, known as Shays' Rebellion (q.v.) in
November of that year, and before it was sup-
pressed had greatly alarmed the friends of law
and order and those who respected the rights
of property. This outbreak is chiefly important
owing to its influence in creating a sentiment
favorable to a stronger national government.
All signs seemed to point to an early dissolu-

tion of the Union. "Our situation,* wrote Madi-
.son, "is becoming every day more and more
critical. No money comes into the federal

treasury, no respect is paid to the federal author-
ity, and people of reflection unanimously agree
that the existing confederacy is tottering to its

foundation."

The Articles of Confederation provided for

but one way of amendment, but the requirement
of securing the unanimous consent of all the
States as well as of Congress, rendered the
amending provision nugatory. Some other
means had to be found to reach the people
than that prescribed by the Articles, if reforms
needed were to be secured, but any other

method would be extra constitutional and per-

haps revolutionary. Such a means, however, had
been already suggested. Passing by the early

proposal for a convention by Thomas Paine in

1775. by Alexander Hamilton in 1780, and by
Pelatiah Webster in 1781, it is worthy of note
that the legislature of New York in July 1782,

under the influence of Hamihon, was led unani-

mously to recommend the calling of a convention
to revise the Articles of Confederation. After
the news of peace in April 1783, Congress took
up this resolution only to defer action, but
Washington, in June, addressed communica-
tions to Congress and to the governors of the

States urging flie convoking of "a constitutional

convention" "to form a new Constitution that
will give consistency, stability, and dignity to the

Union." This encouraged Hamilton to present

his resolutions to Congress, but without result.

.^t the suggestion of Governor Bowdoin the

legislature of Massachusetts, i July 1785,

adopted resolutions also calling upon Congress
to recommend a convention to revise the form
and powers of the government. But the States'
delegates in Congress disobeyed their instruc-
tions and failed to present the resolutions, justi-

fying their action on the ground that "to seek
reform through a convention is a violation of
the rights of Congress and . . . jinist meet
their disapprobation." From these failures it

vi'as clear that the plan of inducing Congress to
initiate the calling of a convention was vain.
Some more indirect way of reaching the people
must be resorted to. Fortunately it was shortly
found. Owing to the friction resulting from
the conflicting commercial regulations the legis-

latures of Virginia and Maryland had appointed
commissioners, who met in the spring of 1785
to prepare the terms of an agreement for the

jurisdiction over the waters common to both
States. The legislature of Maryland approved
of their report but desired that Delaware and
Pennsylvania be invited to join with them in

a common system of commercial regulation.

James Madison, a member of the Virginia legis-

lature and an advocate of a stronger union, took
advantage of this suggestion and was instru-

mental in securing the adoption by the Virginia
legislature, 21 January 1786, of a resolution in-

viting all the States to send delegates to a con-
vention to be held at Annapolis in September,
to take into consideration the question of the

commerce of the whole country. Only Vir-
ginia and the four middle States were present
at Annapolis. Realizing that they were too few
for important action, at the suggestion of Ham-
ilton, the convention issued an invitation to the
States to attend a new general convention to
meet at Philadelphia on the second Monday of
the following May, to consider the whole situ-

ation of the United States. Virginia at once
elected delegates, and si.x other States did like-

wise, before Congress took action. Finally, on
21 Feb. 1787, that body was led to give its

sanction, although avoiding all reference to the
other call, it fi.xed upon the same time and place
for a convention as already proposed, "for the
sole and express purpose of revising the Arti-
cles of Confederation and reporting to Congress
and the several State legislatures."

The convention was formally organized on
25 May 1787 with the election of AN'ashington
as President. For nearly four months it con-
tinued in session in Independence Hall, sitting

with closed doors, as nothing but its completed
work was given to the public. Not till 1819 was
its journal published, and Madison's notes, the
best report of the debates preserved, were not
printed till over half a century after the con-
vention adjourned. All of the States but Rhode
Island w-ere represented, although New Hamp-
shire was not present until 23 July. Seventy-
three delegates are known to have been ap-
pointed, but of these only 55 were in attendance.
They comprised nearly all of the men of the
greatest experience, authority, and ability in the
country. All but 12 had served in Congress and
knew at first hand of its impotence. Among
the delegates— classed by the parties into which
they were shortly grouped— may be men-
tioned as the leaders of the Nationalists, Madi-
son, Hamilton, Wilson. Gouvcrneur Morris,
Charles Pinckney. and King; as the champions
of the confederation, Patterson, Lansing, Yates,
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and Luther Martin, while chief among the advo-
cates of compromise were Franklin, Sherman,
Ellsworth, Dickinson, Gerry, and C. C. Pinckney.
Many difficulties confronted the convention at
the outset, owing to the conflicting instructions
of the State legislatures and the divergent views
of the members. They were at first divided into
groupsof the large and the small States, those
who wished to draw up an entirely new scheme
of government national in scope, and those who
simply desired to amend the Articles. As the
work of the convention progressed other com-
binations were effected, in which the North was
arrayed against the South, or the commercial
against the agricultural States. The task before
the delegates was to harmonize all these conflict-
ing ideas and interests so that they might be
brought to substantial agreement upon a plan
which was calculated to command the approval
of the people and infuse new life into the Union.

On 29 May, as soon as the convention had
been fairly opened, Edmund Randolph presented
the Virginia plan, which was probably largely
drawn by Madison. It proposed a fundamental
change in the government from a confederation
to a federal union of States. It made provision
for three distinct departments of government,
a national legislature, executive, and judiciary.
The legislature was to consist of two branches,
the first branch (representative) to be elected di-

rectly by the people of the respective States, the
second (senate) by the first branch out of candi-
dates nominated by the State legislatures. Rep-
resentation in both branches was to be appor-
tioned among the States according to the quotas
of contribution or the free inhabitants. In addi-
tion to the powers under the confederacy, the
Congress should legislate in all cases in which
State legislation would interrupt the harmony
of the United States, should have a negative
on State laws contravening the articles of union
or its laws and treaties, and might coerce a
delinquent State. The executive should be
chosen by Congress for a limited term, and with
a part of the judiciary should form a council
of revision with a limited veto on legislation.

An independent national judiciary was provided
for. The remaining resolution related to the ad-
mission of new States, the guaranteeing to each
State a republican form of government, the re-

quirement of an oath to support the national

Constitution from State officers, provision for

amendment and the ratification of the new Con-
stitution by conventions of the people. This
plan was nationalistic in its tendency, although
favoring the large States. It became the basis

of the Constitution. On the same day Charles
Pinckney, of South Carolina, presented a plan
of government. The so-called "Pinckney Plan"
first published in i8ig in the 'Journal of Con-
gress,' has long been known to be a document
of little authority. Recently attempts have been
made to reconstruct this plan, and within the
last few months a contemporary manuscript has
been found giving what is believed to be the
chief provisions of this plan. This would seem
to indicate that the plan Pinckney actually pre-
sented suggested a considerable number of pro-
visions that were incorporated into the com-
pleted Constitution, and entitle him to greater
credit than he hitherto has been accorded by
scholars. It is impossible here to present the

details of this draft, but suffice it to say that

it was national in character, made provision for
the three departments of government, namely, a
bicameral legislature,— the senate and house by
name,— a single executive with the title of Pres-
ident, and a federal judiciary, and suggested sev-
eral additional features in regard to the powers
of the executive and legislative departments.

The debates in the convention naturally fall
into three periods. During the first period
from 30 May to 19 June, the proceedings took
place chiefly in the committee of the whole.
The Virginia plan was under discussion for sev-
eral days, when on 13 June this plan, somewhat
amended, but practically intact, was reported
favorably to the convention in 19 resolutions.
The chief changes made provided that a national
government ought to be established, that the
term of members of the lower house should be
three years and of the upper seven years, and for
the executive one term of seven years, and
dropped the clauses for the coercing a State and
for the council of revision, leaving to the execu-
tive a limited veto. During this discussion the
antagonism between the large and small States
had become evident, as the provision for pro-
portional representation in both houses had been
retained. This would give to the large States
of Virginia, Massachusetts and Pennsylvania
nearly a majority in both branches of the legis-
lature._ North Carolina, South Carolina and
Georgia also voted for this provision probably
in anticipation of future growth. This called
forth a plan from the small States, which was
presented on 15 June, by William Patterson of
New Jersey, and is generally known as the New
Jersey plan. This proposed no change in the
basis of the government, which was still to be
a confederacy. The existing Congress was to

be preserved, but a plural executive chosen by
Congress and a judiciary appointed by the execu-
tive department with well defined jurisdiction,

were provided for. Congress was to be given
additional powers to enable it to levy customs
duties and internal taxes, and to regulate com-
merce and for enforcing the payment of requisi-

tions. The acts of Congress and treaties were
to be "the supreme law of the respective States,"

and the executive was authorized to enforce
obedience to the same. Once more the Conven-
tion went into the committee of the whole to

consider these two plans. The issue of a na-
tional government or a confederation was clearly

presented and on 19 June the committee reported
back the Virginia plan. It may be of interest to

note that on the day before this, Hamilton, ex-
pressing his objection to both plans, sketched
the outline of a system which was the embodi-
ment of his views. He advocated a stronger
and more centralized government, in which the

States would have been reduced almost to ad-
ministrative divisions of the central government.
The Assembly was to be chosen by the people
for three years, the senators to be chosen for

good behavior by electors, and should represent

property. The executive to be chosen for good
behavior by a more complicated electoral sys-

tem. He was to be vested with an absolute neg-
ative on congressional legislation. The gov-
ernors of the States were to be appointed by the

central government and were to be given an
absolute negative on State legislation. As one
of the delegates remarked, "Hamilton was praised

by many but supported by none."
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During the second period of its deliberations,

whicli extended from 19 June to 26 July, the

convention was occupied in the discussion of the

15 resolutions agreed to in committee. It was
in this period that the great contest between the
large and small States, or better, between the
national and confederate parties took place. The
nature and character of the new organization
was at stake, and was involved particularly in

the determination of the question of representa-
tion. The large States insisted upon proportional
representation in both houses of Congress, the
small States refused to enter the Union on any
such terms. On 2 July a proposition for equal
representation in the Senate was lost. The ex-
citement was intense, the convention seemed on
the point of dissolving. Sherman declared, "We
are now at a full stop. Nobody, I suppose,
means that we shall break up, without doing
something" ; and he suggested a committee as
"likely to hit on some expedient.* The matter
thereupon was referred to a committee of one
from each State. They reported S July, favor-
ably to equal representation in the Senate and
proportional in the House, and as a concession
to the large States that the House should origi-

nate money bills. To the resolution as reported
there was subsequently added the proviso that

in the apportionment of representatives and di-

rect taxes "three fifths of all other persons"
(slaves) should be coimted, which was the rule

fixed upon for the apportionment of quotas in the
revenue amendment of 1783, and which had been
agreed to by the legislatures of 11 States and
already had been incorporated in the report of
the committee of the whole of 13 June. This
proviso should not, therefore, be considered as

an essential part of this compromise. This re-

port agreeing to equal representation in the

Senate at first excited a storm of protest, but
the entire resolution was finally adopted 16 July,

by a vote of five States to four, one State being
divided and three unrepresented. Tlius this

compromise, involving the structure of Congress
and the organic nature of the government was
determined by a vote of less than a majority of

the States present and by the representatives of
less than one third of the people of the States.

The effect of this compromise was most marked.
The small States now gave up their opposition

to the reorganization of the government and
joined heartily in the work of providing an
efficient organization and adequate powers for

the new government. The other important mod-
ifications of the plan made during this period
were substituting for the phrase "National Gov-
ernment" the "Government of the United States,"

shortening the term of representatives to two
years and of senators to six years, and provid-
ing that the latter should retire by thirds, omit-
ting the provision for the negative on State laws
and inserting "the supreme law" clause first sug-
gested in the New Jersey plan. Some of these
changes show a departure from nationalism in
the direction of federalism, and indicate that the
spirit of compromise was at work. On 24 July
a "Committee of Detail" was appointed to pre-
pare the draft of a Constitution conformable to
the resolutions adopted by the convention. Two
days later the 23 resolutions already agreed to,

together with the Pinckney and New Jersey plans
were referred to this committee. Then the con-
vention adjourned until 6 August to await the

committee's report. On that date they reported
the draft of a Constitution in which the main
features of the completed Constitution already
appear.

We now approach the third period of the
work of the convention, extending from 6
August to 17 September. During these six

weeks the debate over the details of the draft
progressed, and while great diversity of opinion
was exhibited, it proceeded in the main without
undue excitement, although the differente in

the interests of the northern and southern States
over commerce and slavery aroused for a time
considerable excitement. Already during tlie

preceding period it had become evident, as Mad-
ison records, "that the real difference of interest

lay not between the large and small States, but
between the northern and southern States. The
institution of slavery and its consequences
formed the line of discrimination." But these

yielded, as in the case of so many other issues,

to compromise. In regard to commerce it was
agreed that Congress might regulate foreign

and interstate trade but should not have power
to lay any export tax. This was a compromise
between the commercial States of the north and
the agricultural States of the south. Again the

northern States desired that Congress should
have power to pass navigation acts, but the three

extreme southern States objected, and refused

at first to sanction the power except by a two
thirds vote of Congress for fear that the slave

trade might be interdicted. The situation be-

came critical, and again a committee of one from
each State was resorted to. On 24 August they

reported a compromise which as amended pro-

vided that Congress should not prohibit the

slave trade prior to 1808, but might impose a

tax not to exceed ten dollars per head on such

importations. This was carried by the votes of

New England and those of the Carolinas and
Georgia. By a similar combination of votes the

clause requiring a two tliirds vote to pass navi-

gation acts was defeated. It is noteworthy that

the Virginia delegates earnestly opposed this

compromise. Subsequently the provision in regard
to the rendition of fugitive slaves was agreed to.

This probably formed a part of the above men-
tioned compromise. These compromises were se-

verely condemned by later generations who for-

got that slavery at that day hardly was re-

garded as a great moral issue. It is altogether
probable, also, that these compromises generally
have been over-emphasized and that others, per-

haps of equal importance, have been overlooked.
Certainly it is true, as has been well said, that
"the Constitution is a series of compromises.*
No question gave the framers of the Constitu-
tion so much trouble as the choice of the execu-
tive. The convention vacillated between several
plans and showed a strange fluctuation of senti-

ment. Several times it voted in favor of election
by Congress ; once it agreed to a choice by
electors chosen by the State legislatures— apian
subsequently twice rejected. After repeated re-

consideration the special committees in their

report of 4 September, recommended the elec-

toral system very nearly as it was finally adopted
on 6 September. This was regarded as a com-
promise between the large and the small States,

as by many it was expected that the ultimate
election would usually devolve upon the House,
voting by States. Thus it was said that the large
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States would nominate while the small States

would elect. Over the organization of the execu-
tive, also, there was great difference of opinion
between those who desired a strong executive,
vested in one man, and those who feared an
approach to monarchy. These conflicting ideas
were compromised by conferring upon the Pres-
ident great powers, but giving to the Senate
or both branches of Congress certain checks
and limitations upon the exercise of those
powers.

It is impossible to enter further into the de-
tails of the convention. Suffice it to add that on
8 September, when the members approached
substantial agreement on the chief provisions of
the Constitution, a committee of five on "style

and arrangement" was appointed. This com-
mittee made its report, largely drawn by Gou-
verneur Morris, on 12 September. It was ar-
ranged in seven articles with the various
sections as in the present Constitution. Dis-
cussion upon this report continued until the

15th, when the Constitution as amended was
agreed to. On Monday, 17 September the draft

of the Constitution was signed by 39 of the dele-

gates and the convention adjourned sine die.

Three delegates present, Gerry, Mason and Ran-
dolph, refused to sign, owing to the strong
national features of the document, and to the

rejection of the proposal to hold a second con-
vention to consider amendments that might be
recommended by the State conventions. There
is evidence that only four of the 13 delegates

who had been in attendance, but were absent at

the time of adjournment, were opposed to the

Constitution; certainly the majority approved
of it.

It has been truly said that *if Americans
possess political genius to any degree, it is for
adapting old institutions to new needs." The
work of the framers of the Federal Constitution
strikingly illustrates the force of this statement,

and the institutional development of our funda-
mental law. The framers drew largely upon their

experience both during the colonial times and
under the State governments, and the chief fea-

tures of the Constitution are but a selection and
adaptation of the provisions of the contempo-
rary State constitutions. The Constitution
made provision for the establishment of a gov-
ernment which was neither wholly national nor
wholly federal, but partaking of the features of
both. It provided for a mixed system. As Mad-
ison remarked, "In some respects it is a govern-
ment of a federal nature, in others, it is of a con-
solidated nature." Thus in the legislature,

consisting of two bodies, the Senate is based upon
the federal, the House upon the national prin-
ciple. In the new organization of the government
the legislative department was improved, the ex-
ecutive and judiciary were substantially created.
All were modeled in large measure after the
similar departments in the State governments.
The powers of the general government were
greatly increased, while those of the State gov-
ernments were correspondingly decreased. Cer-
tain express limitations were laid upon the
latter and certain other powers were denied
both to the State and to the Federal
governments. The convention by a tie vote
refused to add a bill of rights, as the opin-
ion prevailed that such a guarantee of individual
rights was unnecessary as the Federal govern-

ment was one of delegated powers only. By
providing that the ratification of nine States
should be sufficient to establish the new govern-
rnent the work of the convention was revolu-
tionary.

In accordance with its resolves the Constitu-
tion was transmitted to Congress and after some
atternpts to amend, that body finally agreed
unanimously 28 September, in accordance with
the desire of the convention, to transmit the Con-
stitution to the legislatures of the several States
to be submitted to State conventions. At once
there sprang up a great pamphlet and newspaper
contest over the merits of the proposed frame
of government. The most famous of these was
a series of letters in advocacy of the Constitu-
tion written by Hamilton with the aid of Madi-
son and Jay, subsequently collected under the
title of 'The Federalist.' These exerted a pro-
found influence throughout the country. 'The
Letters of the Federal Farmer* by Richard
Henry Lee, one of the foremost opponents of
ratification, had the widest circulation and were
the most effective of the pamphlets on the other
side. The country was shortly divided into

the Federalists and the Anti-Federalists. The
former comprised chiefly the professional and
commercial classes, who favored the new gov-
ernment because it would promote national credit

and commercial intercourse. The Anti-Federal-
ists were mainly the agricultural classes, who
were the advocates of paper money, stay and
tender laws and who opposed increased taxation.

Geographically the strength of the Federalists
was near the seacoast and in the few important
valleys which were the highways of commerce
inland, while that of the Anti-Federalists was
in the interior and agricultural sections.

Hardly a provision of the Constitution
escaped criticism, but the absence of a bill of
rights was the most common and weighty ob-
jection raised. The fear that the strong general
government provided for would encroach upon
the sovereignty of the States and the liberty and
rights of the individual was the chief obstacle
to be overcome. The first State to ratify was
Delaware (7 Dec. 1787), followed in the course of
a month by Pennsylvania, New Jersey, Georgia
and Connecticut. In three of the States the
vote was unanimous, and in Pennsylvania, and
Connecticut ratification was carried without diffi-

culty, although in the former State there was
a vigorous but small opposition. The first close
struggle occurred in Massachusetts. The con-
vention was very evenly divided and ratification

was only secured (7 Feb. 1788) by a narrow
margin, through the Federalists agreeing to the

recommendation of a series of amendments.
This plan was followed by all the subsequent
conventions save iSIaryland, which ratified in

April, to be followed by South Carolina in May.
Eight States had now taken favorable action, but
it seemed very doubtful if any one of the five

remaining States could be brought to accept the

Constitution unconditionally. The Virginia

convention was the first of these to assemble,
but the discussions were so prolonged that New
Hampshire ratified before it, on 21 June, by a

majority of 11, making the ninth State, and thus

insuring the inauguration of the new system.

Virginia followed on 25 June, by a majority of

10 votes in favor, out of t86. under the impres-
sion that it was the ninth State to take action.
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The effect of these two ratifications upon the

New York convention was fortunate. At first

the opponents to nnconditioncd ratification had
been in the majority. Finally a few of the

opposition yielded sufficiently to permit of rat-

ification by a majority of four, but this action

was secured only by the Federalists consenting
to a call for a second general constitutional con-

vention to consider amendments. Happily this

convention was never held. It has been impos-

sible to refer to the important infiuence of cer-

tain men in the State conventions, but at least

passing note should be made of the astuteness of

the Federal leaders in the Massachusetts conven-
tion, of the heroic services of Hamilton and
Madison, and the strenuous opposition of Pat-
rick Henry and Lansing in their respective

State conventions. Favorable action had finally

been secured in the doubtful States, owing
to the realization that the alternative of "the
Constitution or disunion" was before them
to choose from. John Quincy Adams truly

said, "The Constitution was e.\torted by
grinding necessity from a reluctant people."

Of the two remaining States, the North
Carolina convention on 2 August refused to

ratify without a bill of rights and the Rhode
Island legislature repeatedly refused to call a
convention. Finally, after the new government
had been inaugurated, and Congress, in response

to the general demand for a bill of rights had
submitted a series of amendments to the States,

North Carolina ratified 21 Nov. 1789, but Rhode
Island's adherence was not secured until 27 May
1790, by a majority of two votes, and only then

as a result of threatened hostile commercial
legislation by Congress. Thus the 13 original

States were finally reunited under the new
Constitution. For Bibliography see article

United States— Peopling of the. See Con-
gress, Continental.

^
Herman V. Ames,^

Prof, of History, University of Pennsylvania.

11. United States — Bep;innings of Party
Organization in the (and Growth of the
Party System and Party Machinery).
Political parties so-called have existed in the

United States from the beginning of its inde-

pendent national life. Even earlier, while the

colonies owed allegiance to the governments of
Europe, there were traces of political divisions

and groupings among the colonists according to

their inclinations to sympathize with one or an-
other of the political groups contending for

power in the old home, or according to their

differing views upon colonial and local affairs.

But party organization there was none until

near the end of the i8th century. Federalists
and Anti-Federalists were the parties of the
great discussion upon the adoption of the Con-
stitution, but they were unorganized groups of
the leaders of opinion and their supporters,
divided by their opposing views upon the sole
question in debate. After that contest had been
ended by the triumph of the Federalists the
party names persisted for a time, and the di-

visions were upon questions of constitutional
interpretation. No organs were developed for
perpetuating these early parties or for enlarging
their political functions. The beginnings of a
form of organization which did permanently
affect the development of the oldest of our true
American parties appear during the first admin-
istration of Washington in the Democratic

clubs that sprang up and spread rapidly through
the country. These were in some cases organ-

ized in a manner remotely comparable to the

organization of a modern party and did effective

service in strengthening the group which sup-

ported the views of Jefferson. They were, how-
ever, discredited by the turn of events and their

development was checked.

Party organization arose out of the search

for methods of political action which would
secure in a representative democracy the choice

of men as servants of the people who would be

truly acceptable to the people. To this end and
in order that 'he electoral forces might not be

scattered and lost, it was found necessary to

make use of some form of nomination of candi-

dates previous to an election. After the adoption
of the Constitution the irregular and varying

local methods previously in use (the secret cau-

cus, the open public meeting, the local unorgan-
ized convention, assisted by systems of cor-

respondence and consultation) were rapidly

extended and made more eft'ective, while more
central agencies of nomination for State and
national officials were developed. The difficul-

ties and expense of travel led to the rise of the

legislative caucus system for the nomination of

State officers as early as the year 1790. The
opposing parties were both represented in the

State Assemblies by prominent members and it

seemed but a natural expansion of their regular

duties that they should choose suitable candi-

dates for the State offices. Their recommenda-
tions were made known by proclamations signed

by members of the caucus, .'\gainst constant
and severe criticism the legislative caucus con-
tinued in most of the States to exercise the

power which had almost by accident fallen into

its hands down to the year 1824, and even later

in a few States ; then^ under the pressure of
popular demand, it gradually gave way to the

growing convention system. In many instances

during the period of its prevalence the legislative

caucus of the States assumed the privilege of
nominating presidential candidates.

The last years of the 18th century were
marked by the rise of a distinct party organ for

the nomination of national elective officers. This
was the Congressional caucus which was of an
origin similar to that of the legislative caucus
of the States and grew out of the practice of the

Federalist members of Congress of meeting,
with more or less formality and official sanc-
tion, for the discussion of party policy. It was
easy to carry over into the field of nomination
the party power in their hands. Hamilton is

credited with suggesting the first formal action
of the Congressional caucus of the Federalists
in favor of a candidate for the presidency in

1800, and so of originating the party organ.
Evidences of such use of the Republican party
caucus are to be found, however, in the history
of the previous campaign. Both parties did so
nominate candidates for the election of the year
1800. The efficiency, convenience and economy
of the new agency, together with a natural
human reluctance to surrender power once
grasped, led to its continued use against con-
stant and growing popular opposition. It w-as

seen to have become fully established as a party
organ when, in 1808, the Republican caucus was
called by the Senator who had presided over
that of 1804, "in pursuance of the powers vested
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in him.* By the Jeffersonian Republican party
it was made so able and efficient a party engine
as to render the acceptance of its decisions a
practical test of party loyalty, not only in the
official circle but throughout the rank and file of
party membership in the country. Party disci-

plme was firmly enforced and the Republican
representatives in Congress saw that the be-
hests of the caucus were respected in all the
States. The nominating agencies in the States
were manipulated in a manner to strengthen
the national party organ, and the minority be-
came almost helpless before it.

No method for choosing presidential electors
was prescribed by the Constitution, that matter
being left to each State to determine for itself.

Three systems were employed in the early elec-

tions. In some of the States the legislatures

chose the electors. In others candidates were
nominated in large assemblies of prominent citi-

zens, including members of the legislature, which
foreshadowed the State conventions of later

days. Names so chosen were placed upon the
general ticket of the party. Other States elected
the electors by congressional districts. The gen-
eral ticket system gained ground over the others
until by the year i860 it was practically uni-

versal. The supremacy of the Congressional
caucus, supplemented as it was by the power of
the legislative caucus in the States, transferred
the political authority of a free, democratic peo-
ple to the hands of a few powerful leaders.

The effects of the popular dissatisfaction with
this form of party organization were apparent
first in the yielding of the caucus in some of the
States. The districts where the party was in a
minority complained that they were unrepre-
sented in the legislative caucus, and in conces-
sion to their demands a modified form of the
caucus began to be used (first in Rhode Island)
about 1807. This was known as the "mixed
caucus," and was composed of the party mem-
bers of the legislature together with delegates
elected by the party in the districts in which
the party sent no representatives to the legisla-

ture. Some ID years later still further conces-
sion was made to public sentiment (first in

Pennsylvania), by substituting a "mixed con-
vention" for the mixed caucus. This also was
made up of delegates popularly elected in the
counties, along with members of the legislature,

but the m.embers of the legislature were per-

mitted to sit in the convention only when they
represented counties from which no special dele-

gates had been chosen.
From 1817 to the final overthrow of the

legislative caucus, which for nearly all of the
States was completed in 1832, the mixed con-
vention was preparing the way for the ad-
vent of a truly representative nominating
machinery, the State convention. Pennsylvania
was again the first State to take the advance
step. In like manner the Congressional caucus
gave way slowly before the popular distrust, but
its ultimate destruction became certain when, in

1816. it manifested a determination to force upon
the Republican party an unacceptable candidate
for the Presidency. It was called again in 1820,
but, in the face of the manifest temper of the peo-
ple, decided to take no action. In 1824 it did once
more and for the last time put forth candidates,
but only a minority of the party members of Con-
gress particinatcd and it commanded no respect.

The Federalist party received a mortal blow
in the election of 1800 and was slowly dying
throughout the period of the dominance of the
caucus. It held no more national caucuses, but
in a variety of ways announced its candidates.

In 1812 the Federalists held what has been
called, though improperly, the first national

convention. It was composed of delegates from
II States, who met as a peace party to oppose
the war with England. They adopted the candi-

dates already nominated by the Peace Repub-
licans, who had "bolted" the regular party ticket.

During the unsettled period between the Con-
gressional caucus and the national convention,
State and local party agencies of diverse forms
acted as nominating bodies. The legislative

caucus was still active in some States; the as-

semblies themselves, as such, sometimes chose
candidates ; mass conventions, county conven-
tions, district conventions, and popular mass
meetings, all nominated presidential candidates,

and some of those gatherings took pains to de-
clare that they would not be bound by the pro-
ceedings of any congressional caucus. All avail-

able means were made use of to render clear the

final condemnation by the people of the objec-

tionable party organ. Having been tried and
found wanting, it was swept aside, to give place

to an agency more in consonance with the

national spirit. Though a congressional party
caucus is at the present day an acceptable part

of the national party organization, it does not
exercise the nominating function.

Nomination by conference or by preliminary

rrieetings of party supporters, which might be
called conventions, had always been practised in

the States and local areas, and the use of a con-

vention for nominating the chief executive offi-

cers of the nation was the application of a prin-

ciple already familiar to the people. The first of

the long series of modern national nominating
conventions was that of the ephemeral Anti-

Masonic party, which met in Baltimore, 8 Sept.

1831, having representatives from 13 States. A
long "Address to the People of the United
States" set forth the principles of the party

somewhat after the manner of the platforms of

later years, and presidential candidates were
nominated. The political importance of this

convention is not great, and it is significant only

as standing first on the list. The two leading
parties quickly adopted the convention method
in national politics. In December 1831 the Na-
tional Republicans— successors to the Federal-
ists and predecessors of the Whigs— met in pur-

suance of a call by a legislative caucus in

Maryland. All opposed to the existing adminis-

tration to Andrew Jackson were invited to send
delegates. Eighteen States and the District of
Columbia responded, and the convention laid

plans for rendering the new organ a permanent
part of party machinery. The first Democratic
national convention, which met in May 1832,

was called by New Hampshire politicians and
was composed of delegates from all the States

except Missouri. The National Republicans

were now giving place to the Whigs, and in the

unsettled state of political affairs that party held

no national convention in 1836. but legislatures

and legislative caucuses put forth candidates.

A Democratic convention was held, and that

party has thenceforth convened with iminter-

rupted irregularity in national convention to
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nominate party candidates for Federal elective

office. By the year 1840 the Whigs also were

equipped with adequate machinery, and held

their nominating conventions with regularity

thereafter.

The national convention cannot be said to

have become a permanent part of the party or-

ganization until it had provided for its own per-

petuation. This was accomplished first by the

Democrats when, in 1848, a national central

committee, consisting of one member from each

State, was appointed by the convention, one of

its duties to be the calling of the next suc-

ceeding national convention. Similar action by

the Whigs in 1852 completed the organization of

that party. Previous to that year Whig conven-

tions had been called by a Congressional caucus

or by a legislative caucus of some one of the

States. Tributary to the national convention,

which is, in theory, the gathering up of the

myriad expressions of political opinion through-

out the whole country, is a long series of State

conventions, district conventions, county con-

ventions, city conventions, until the unit of

party organization is reached in the ward or
township primary, or caucus, made up of indi-

vidual voters. AH this complex machinery is

kept in condition for effective action by means
of committees appointed in the various election

areas. Details of the system vary widely in the

several States, but each State has its State cen-

tral committee with a general supervision of the

subordinate party agencies of the State. The
national committee consists of one memljer from
each State and Territory. It has general charge
of the national interests of the party. Next in

rank is the national congressional committee,
first appointed in 1866 by a Republican congres-

sional caucus. A few years later the congres-

sional caucus of the Democratic party took
similar action. The Republican congressional

committee consists of one member of Con-
gress from each State or Territory repre-

sented by a party member. In the Democratic
congressional committee a State or Terri-

tory having no party member of Congress is

represented by an outside member of the party.

It is the duty of the congressional committee to

supplement the action of the .State and national

committees and more especially to take charge
of the elections of members of the lower House
which occur midway between two presidential

elections. In this matter the committee co-oper-
ates with local committees in the congressional

districts of the various States. The party com-
mittees hold a most important and responsible

position in the organization. They are the

permanent party officials who formulate the

party rules, administer the enormous party

funds, and have general control over party busi-

ness.

Since about the year 1880 the convention sys-

tem has undergone considerable modification in

the direction of legislative control of nomina-
tions. Under the fully developed system direct

nomination is confined to the local officers in

precinct, ward or township where the primaries
are held. Here the individual members of the
party by their direct votes nominate the party
candidates for local office. Candidates for the
larger areas of city, county, judicial district, con-
gressional district and State are nominated in-

directly by delegates chosen at the primaries.

Two methods of procedure are in use at the

primaries. The older is that of the mass meet-

ing of party voters, most connnonly called the

caucus. It is organized by electing a chairman

and a secretary, and the voting for local candi-

dates or for delegates may be by ballot, or by

any method prescribed by party rules, or by

vote of the members present. The newer method
is that of the primary election, which substitutes

for the mass meeting a regular election held

under the control of party or State officers,

where qualified members of the party cast their

votes one by one, for candidates for office or for

delegates to nominating conventions.

The adoption of the primary election system

does not necessarily do away with the nomi-

nating convention. Direct nomination may still

be limited to local officials ; but the primary elec-

tion method admits of being indefinitely ex-

panded, as the mass convention or caucus system

does not. It may be so extended as to per-

form all the functions of the various conventions

within the State, and this it is which makes the

introduction of direct election in the local areas

of special significance. Instead of calling upon
the primaries of a county to choose delegates to

attend a county convention for the purpose of

placing in nomination candidates for county

ofiices, the county committee may notify the

party electors to proceed, at a certain time and
place, to vote directly for candidates of their

own choice. In such a case the primary elec-

tions held in the several precincts of the county

supplant the county convention and exercise its

functions. In like manner a congressional dis-

trict composed of several counties may provide

for choosing the party candidates for the House
of Representatives by direct vote at the local

primaries of the district, thus doing away with

the need of a congressional nominating conven-

tion. In the same direct way candidates for

judicial and State oflSces may be nominated, and
the convention within the State be wholly dis-

placed.

The discontinuance of the convention in-

volves radical changes in party organization.

The permanent committees, the platforms, the

rules for the control of party conduct, have all

been the product of party conventions.
_
When

the convention disappears all party functions de-

volve upon the primaries and the officers chosen

by them.
It has not been seriously proposed to abolish

the national nominating convention and transfer

to the primaries the additional duties of nomi-
nating candidates for the presidency by direct

vote, formulating quadrennially the national

party platform and choosing the national com-
mittee. But there is a natural distinction between
national and State politics. Issues arise within

the States which have no direct relation to na-

tional affairs, and which furnish a natural line of

cleavage for the parties. For the formulation of

party issues and the development of party pol-

icies the convention is found to be a more con-

venient agent than the primary. Some of the

States in which direct nomination is extensively

practiced still retain the State convention for

nominating State officers and promulgating the

State party platform. Where tlie State conven-
tion has yielded to the movement for direct nom-
ination, party issues arc formulated by party

officeholders, by party candidates and party com-
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mittees, or by direct vote at the primary elec-

tion.

The primary election system has been most
widely introduced in those southern States in

which one political party has control and a nom-
ination is equivalent to an election. Here the

real contest is within the ranks of the dominant
party at the primary. The party members there

vote directly for the various candidates, the

votes are canvassed, and it is made a point of

honor to abide by the decision so rendered. So
important is the primary election that more
votes are cast at it than at the legal election

which follows. Some of the States— Missis-

sippi, for example— have passed laws for the

regulation and control of the primary election.

In other States, as Georgia, the dominant parly

holds a similar election under rules formulated

by the party organization.

But the development of the primary election

system is by no means confined to the South ; it

extends to all sections of the country. Its object

is to give to the unofficial members of the party

greater power of control. The development of

the system has coincided with the introduction

of the Australian ballot legislation. These new
laws require the State to print and distribute the

ballots. This had formerly been an important

party duty. Before the State officer can print

the ballots he must have official information as

to the names of candidates ; the laws therefore

prescribe a formal process of nomination by
petition ; but the real nominations are made by
the political parties, and since the laws require

some sort of official recognition of the nomi-
nating process, the State legislatures have been

the more ready to yield to the already existing

demand for legislation on the subject of primary

elections. The result is that in many States the

ordinary party machinery is becoming subject

to State regulation and control. In igoi the

State of Minnesota passed a law providing for

the holding of a primary election for the nomina-
tion of candidates to be voted for at the general

election. The Minnesota primary election under
State supervision is for all parties, who must all

vote at the same place and on the same day.

This provision makes it easier to confine the

vote of each party to its own members. Under
this law the candidates for State offices are not

subject to nomination at the primary. The
object of this exception was_ to preserve the

State convention and render it convenient for

party leaders to meet in conference and make
declarations of party principles. A bill intro-

duced a year later in the legislature of Wiscon-
sin requires all important nominations of all

parties to be made at the one primary election

legally provided for. If such a bill should be-

come law the State nominating convention

would be displaced.

State control of parly nomination leads to

legal definition of party membership. Only
members of the party have a right to vote at the

primary. In Massachusetts, participation in a

primary election of a given party disqualifies a

man for voting at the primary of any other party

for the ensuing 12 months without a formal

legal notice of a change of party choice. Direct

nomination at a primary election creates a de-

mand for preliminary nomination of candidates,

more or Jc.s? formal, within the party itself.

Party caucuses and conferences are utilized for

this purpose. See Democratic Party ; Repub-
lican Party; Whigs. Jesse Macy,

Professor of Political Science, Iowa College.

12. United States — The Colonial and Terri-

torial Systems of the. Under the generally
well-known name of "territorial government,"
the United States has developed one of the best

systems of colonial government that has ever

existed. When, acting under the suggestions

of Maryland, several of the colonies between
1780 and 1784 surrendered to the federal author-

ity their claims to lands west of the Alleghanies,

some provision had to be made for the govern-

ment of them. This was done by the Ordinance
of 1784, which provided for (i) the division

into States ; (2) the establishment of temporary
governments; (3) the establishment of perma-
nent governments and the admission of the

prospective States into the Union as full States

when a certain number of population had been
reached ; (4) the maintenance of a republican

form of government in the States; (5) and the

subjection of each new State to the Articles

of Confederation. Grayson's Land Ordinance of

1785 made provision for (l) the survey of

the lands; (2) its division by north and south,

and east and west lines into townships six miles

square; (3) and finally its sale in lots to pur-

chasers. By 1787 all of the land north of the

Ohio River, known as the Northwest Territory

(q.v.), had come imder the jurisdiction of

Congress. Meantime an emigration company,
called the Ohio Company (q.v.) had been formed
in Massachusetts for the purpose of exploiting

and settling these western lands. It had failed

of success partly because settlers were unwilling

to go to a land where so little guarantee was
made for personal rights as in the Ordinance of

1784. The head men of the company^ therefore

petitioned Congress for legislation which would
give the guarantees desired. The result of this

petition was the passage of the Ordinance of

1787. This contained the personal rights asked

for, such as trial by jury, habeas corpus, etc.,

made arrangements for the treatment of the

territory as one, or later as two, districts, and
made provisions for two successive forms of

territorial government. At first a governor and
three judges appointed by Congress were to act

as a legislature, as well as fulfil their own special

functions as executive and judiciary. When
there were S>ooo free male inhabitants of full

age in the district, they were to receive authority

to elect a general assembly or lower house of

a legislature, but the upper house or legislative

council of five members was to be appointed by

Congress from a list of 10 names submitted by
the lower house. The two houses meeting

jointly were to choose a delegate to Congress

who was to have a seat and the right of debating

but not of voting. The governor, judges, and

administrative officers were still appointed by
Congress. The keystone of this ordinance, and

that which placed the American colonial system

above all other systems, was the provision which
allowed the division of the territory into three to

five parts, and when any one had 60,000 inhab-

itants it was to be admitted to the Union on an
equality with the other States.

The Northwest Ordinance has formed the

basis for all later territorial governments in
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the United States. As strong doubt was ex-
pressed as to the right of Congress of the
Confederation to pass such a law, the first Con-
gress under the Constitution confirmed the or-

dinance by the Confirmatory Act of 1789, and
gave to the new President all the powers therein
exercised by the old Congress. This it was
enabled to do under the clause of the Constitu-
tion which reads tliat Congress shall have power
"to dispose of and make all needful rules and
regulations respecting the territory or other
property belonging to the United States." In
1796 Congress passed, for the territory south of
tlie Ohio River, an ordinance which was almost
the same as the Northwest Ordinance.

With the great additions of territory (see
Territori.vl E.kp.vnsion) to the United States

by the Louisiana and Florida purchases and sub-
sequent wars and treaties came the necessity

of providing territorial governments. All of
these were very similar to that outlined in the
Ordinance of 1787. As all of the land now com-
prised within the United States, with the excep-
tion of the original 13 States, \'ermont, Ken-
tucky, West Virginia, Texas, and California

was at one time or another under territorial

government, it is easily realized how important
a good colonial or territorial system of govern-
ment has been to the United States. In all its

vast area there are at present only three terri-

tories left : Oklahoma, New Mexico, and Ari-
zona. The territorial governments, on account
of their common basis, have been very similar,

even though entirely dependent on the will of
Congress. At the head of each territorial gov-
ernment stands the governor. He, with any
administrative olificers he may need, is appointed
by the President for a term of four years, and is

removable by him with the consent of the Sen-
ate. In earlier times the governor was usually

sent out from the East, but recently some man
prominent within the territory has been chosen.

The President also appoints judges for the terri-

tories for terms of four years. The male in-

habitants of the territory, of full age, are al-

lowed to elect a legislature of two houses, a
council and a house of representatives. The
legislature may pass laws on a large variety

of subjects and arrange for local and municipal
governments. The governor, however, has a
veto on any laws, but they may be passed over
his veto. Congress may at any time override

statutes passed by a territorial legislature. This,
however, is not often done. The territory has
the privilege of sending a delegate to Washing-
ton, to sit in the House of Representatives. He
has the salary and all the rights and privileges

of a regular member of that house, except the
right to vote. Congress may, of course, with-
draw a territorial government at any time, but
this has seldom been done. When the territory

has reached a certain population (the number
has varied much). Congress may admit it as a

State by ratifying and accepting a constitution

already drawn up by the people, or it may pass
an Enabling Act. Under this the voters elect

a convention to draft a constitution. If this is

accepted tlie territory forthwith becomes a State
on an equality with other States of the Union.
Congress has at times imposed certain condi-
tions in the Enabling Act. Whether these con-
ditions are binding on the State if it afterward
disregards them is a mooted point.

Besides the territories organized as above,
among which the Hawaiian Islands, acquired in

1898, may be included, there are certain lands
under the jurisdiction of the United Stales,

which may be called unorganized territories.

These are Indian Territory and Alaska. In both
of these the population is largely Indian, and
that accounts for their different treatment. In-

dian Territory has a government with a Icgisla-

lature, but it sends no delegate to Congress like

the other territories, has no organized govern-
ment like theirs, and in reality is only a form
of local government which Congress permits to
exist for the time being and which it may
abolish at pleasure without feeling that it is

violating any of the rights or privileges which in
the organized territories are looked upon by
the inhabitants as guaranteed to them by a com-
pact with Congress. Alaska has not even as
complete a government as Indian Territory. By
an act of 1884 Congress provided for a governor
and a district court. Owing to the influx of
white people at the time of the discovery of
gold in the Klondike, Congress had to pass acts
in 1899 and 1900 making more careful regula-
tions for the government.

The United States had to confront new prob-
lems in the government of colonies or territories

when Porto Rico and the Philippines were ac-
quired in 1898. These islands could not be
treated like the older territories of the United
States. There were those, however, who held
that they were the same and that all laws passed
for the United States were applicable to these
outlying domains in the same way as they were
to New Mexico or Arizona. Still others main-
tained that such was not the case and tliat laws
passed for the United States did not apply to
Porto Rico and the Philippines. The latter
view was upheld by the Supreine Court in the
Insular Cases decision in 1901. This made
possible a new colonial system of government
for the United States and brought about the
abandonment of the principles of the Ordinance
of 1787, so far as these island possessions were
concerned. A special kind of government has
accordingly been worked out for Porto Rico and
another one for the Philippines. Porto Rico has
a governor and other administrative officials

appointed by the President, a legislature of two
houses, the upper one largely appointive, and
the lower one elective. The old courts of the
Spanish regime, including the municipal courts,
are retained, but the island is now organized
as a new judicial district of the United States.
The district judge, district attorney and mar-
shal are appointed by the President. The quali-
fied voters of the island every two years choose
a resident commissioner to the United States
who is recognized as such by the departments at
Washington and receives a salary of $5,000. For
the Philippines a still more exceptional form of
colonial government has been established. The
inhabitants are allowed to participate in the mu-
nicipal government, but are not allowed to have
a representative legislature. The executive
power is in the hands of a commission of five
rnembers appointed by the President. No pro-
vision has been made for the eventual admission
of either Porto Rico or the Philippines to state-
hood.

With the addition of these outlying depend-
encies to the jurisdiction of the United States the
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high ideal of colonial and territorial government
set by the Ordinance of 1787 has not been fol-

lowed. The United States has found that it has
to handle these outlying domains in much the

same way as England, France and Germany
handle their colonies, and with little regard to
those principles which were so vigorously up-
held in the Declaration of Independence. In
addition to the territories, organized and unor-
ganized, and to the dependencies, the United
States now provides for the government of the

District of Columbia, national forts and sites,

and Indian reservations. The regulations for

these, however, scarcely form a part of the colo-

nial or territorial system of government. The
same is true of the virtual protectorates which the

United States exercises over Cuba and Panama.
Bibliography.— Channing and Hart, 'Guide

to the Study of American History' ; Griffin,

'List of Books on Colonization' ; Bryce, 'Amer-
ican Commonwealth' ; Hart, 'Actual Govern-
ment' ; Reinsch, 'Colonial Government.*

James Sullivan, Ph.D.,
Professor of History, High School of Com-

merce, New York.

13. United States — Beginnings of Execu-
tive Departments of the. Prior to 1789
there was no independent executive, the depart-
ments of Foreign Affairs, War, and Finance
being but the agents of the old Congress, and
providing governmental machinery both feeble

and inefficient. The new Congress met in 1789,
established three departments. State, War, and
Treasury, continued the General Post-office and
created the office of Attorney-General. Here
was the beginning of the executive machinery;
its development into the enormous civil estab-

lishment of to-day has been irregular; new
functions have been assumed by the govern-
ment ; the scope of old ones has been enlarged
and constantly the work to be performed has
increased in bulk.

The Department of State.— An act of July
1789 established a Department of Foreign Af-
fairs, the sole duty of which was to conduct our
relations with foreign countries. There were
other duties, however, which it was thought
that this department could perform advan-
tageously, such as issuing commissions to presi-

dential appointees, preserving and promulgating
acts of Congress and executive orders and
proclamations, and being custodian of the Great
Seal, so in September the designation of the
department was changed to Department of
State, and it was entrusted with the perform-
ance of the duties just enumerated. From time
to time other duties were added to it, such as

issuing and recording patents, the supervision of
the census, issuing warrants for pardons, cor-
responding with territorial officers, etc. ; but
these duties were performed by it only for a
time, and have one by one been transferred to
other departments, until at present the State
Department retains only its original functions.
The clerical force of this department has al-

ways been much smaller, and its organization
much simpler, than those of the other depart-
ments; but as the relations of the United
States with other countries have been ex-
tended, the force employed in the offices of the
department has slowly increased. In 1792, an
old civil list, or 'Blue Book,' shows that this

government had six representatives abroad and

that the secretary of state employed eight per-
sons in his office; in 1821 there were 10 diplo-

matic agents and 83 consular officers, while the
office force, exclusive of the three persons em-
ployed in issuing patents, had increased to 12,

In another decade it had increased to 16, while
there were nine more in the diplomatic service
and 51 more in the consular service. At pres-
ent there are 109 chiefs of divisions, clerks, and
other employees in the State Department, and
over 1,200 persons in the diplomatic and con-
sular services. The organization of the depart-
ment has developed slowly; at first certain clerks
would be given certain kinds of work to do.
probably because of a special aptness displayed

;

by 1833 we find a Diplomatic Bureau with
three clerks, a Consular Bureau with two, a

Home Bureau, and a Bureau of Archives,
Laws, and Commissions of two each, while one
clerk took care of the library and performed
the clerical work connected with issuing par-
dons and copyrights, another had charge of
disbursements, while a third, in addition to
translating, performed such odd jobs as fell

to none of the others. The organization of the
department has continued, with some changes,
along the line thus indicated ; the bureaus which
at first were organized by the secretary having
since been established by Congress and chiefs
provided for them. In 1853 an assistant secre-
tary was appointed ; and since that date the
offices of second and third assistant secretaries

have been established.

Department of the Treasury.— The act of
1789, establishing a treasury department, pro-
vided for a secretary, an assistant secretary, a
comptroller, an auditor, a register, and a treas-
urer. In 1792 those offices employed 100 per-
sons ; in 1903 the 18 main offices, with their 65
subdivisions, into which the department is or-
ganized, employed over 3,000 persons. In 1792
about 500 officers collected the customs revenue,
which in that year amounted to $3,400,000, while
in 1902 nearly 7,000 officers and other em-
ployees were engaged in collecting the $254,-
400,000 accruing from the customs tariff. In
1802, 400 officers collected $621,800 as internal

revenue, while a century later 4,000 persons
collected an internal revenue amounting to

$271,800,000. The gross receipts of the govern-
ment in 1791 amounted to $4,770,000, while the
expenditures were $3,790,000; in 1902 the former
were $651,730,000, and the latter $559,240,000.
The above statements serve to illustrate the
growth of the fiscal operations of the govern-
ment and the corresponding enlargement of
the machinery for administering them. The
Treasury Department has been the department
to which offices for the performance of new
governmental functions, when they did not
clearly belong in one of the other departments,
have been attached. Thus the General Land
Office, the Bureau of Navigation, the Coast and
Geodetic Survey, the Light-house Establish-

ment, the Bureau of Immigration, and other
offices, have been at one time or another a part

of this department. The organization of the

department has undergone many changes ; the

present accounting system, for example, is much
modified from its original form. The comptrol-
ler and auditor as at first established were soon
found unable to audit all the accounts of dis-

bursing and receiving officers ; in 1817 four
more auditors were appointed as well as a sec-
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ond comptroller, and in 1836 a sixth auditor

was addt'd. At this time a double audit of all

accounts was performed, the comptroller revis-

ing the work of the auditors, but in 1894 a

system of single auditing was introduced ; the

office of second comptroller was abolished and
the comptroller became an officer of appeals

from the decisions of the auditors. The duties

of these latter were redistributed so that the

accounts of any one department would go to

the office of but one auditor. The seven offices

engaged in auditing and accounting employ at

present about 1.300 persons, in place of the 35
employed in the two offices in 1792. But be-

sides enlarging and modifying old offices, new
ones have been established. At first the in-

ternal revenue that was laid appears to have
been collected under the supervision of the

officer in charge of the customs revenue sys-

tem. In 1862 the office of commissioner of in-

ternal revenue was created and has been con-
tinued to the present time. In 1792 the office

of director of the mint was established, but did
not become a regular bureau of the Treasury
Department until 1873. In 1798 an act was
passed providing for the establishment of a fund
for the relief of sick and disabled seamen and
shortly thereafter marine hospitals were estab-

lished ; in 1870 the Marine Hospital Service
was reorganized, with a supervising surgeon-
general at its head, and became a regular estab-

lishment of the Treasury Department. In 1863
the government took over the work of print-

ing its own notes and securities, and in 1874 the
Bureau of Printing and Engraving was estab-

lished. In 1878 the Life-Saving Service was
definitely organized in the Treasury Depart-
ment, although as early as 1874 it had had its

beginnings under the Revenue Marine Service.

Finally, with the development of a system of
national banks, issuing notes secured by bond
deposits, the office of comptroller of the cur-

rency was created in 1863. The other offices

of the department, those of treasurer and regis-

ter, have remained as they were established,

except for the increase in their forces, and cer-

tain changes in their duties ; the register's office

having become merely the place where the ma-
chinery connected with the public debt is lo-

cated ; its other functions have for the most
part been absorbed by the secretary's office.

Dct>artmcnt of \]'ar.— The growth of the

War Department from two offices employing 18

clerks to an establishment of 18 offices employ-
ing about 1.700 persons in Washington, and over
18,000 at large, is readily understood when the
expansion of the army, particularly of the en-
gineer department, is taken into consideration.

This growth can best be considered under the

following heads: (i) The command and dis-

cipline of the army. The adjutant-general's de-

partment in practically its present form was
established in 1821, as was also that of the in-

spector-general. Prior to that time they were
merged under an officer with the title adjutant
and inspector-general. The inspector-general,
however, appears to have had no office force
at the department for some time, while that
of the adjutant-general was a permanent bureau
from 1S21, being a continuation of the office

under the adjutant and inspector-general. (2)
The pay of the army. As early as 1792 there
was a pay-office in the department, it being one
of the two offices then in existence, but the
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pay department by that name was not estab-

lished until 1816. (3) The supply of the army.
The purchase of supplies for the army was first

performed by the Treasury Department, the

office of purveyor of public supplies having
been established in that department in 1794.

In 1812, however, the ordnance and quarter-

master-general's departments were established

by law, and in 1821 the office of commissary-
general of subsistence was created, which, in

183s, became the subsistence department. The
medical department, under a , surgeon-general,

was permanently established in 1818, but an
act of 1813 had created the office of physician

and surgeon-general, and in reality marked the

beginning of the organized department. (4)
The engineer department. As early as 1821

there was an office in the War Department
under the chief of engineers, and this has con-

tinued to the present time. In 1818 a Top-
ographical Bureau was established in the War
Department, but in 1863 it was merged in the
chief engineer's office. The engineer depart-

ment employs at present over 10,000 persons in

its work on rivers and harbors, boundaries,
fortifications, etc. (5) Military justice. The
office of judge-advocate of the army was per-

manently established in 1849 ; in 1862 its title

was changed to that of judge-advocate-general;
in 1864 the Bureau of Military Justice was cre-

ated in the War Department and the judge-
advocate-general placed at its head, but in
1884 the title was changed to Judge-Advocate-
General's Department. Other bureaus have
been temporarily established; thus the Bureau
of Refugees, Freedmen, and Abandoned Lands
carried on the work of military reconstruction
in the South between 1865 and 1873; the
Provost Marshal General's Bureau existed from
1863 to 1866, and in 1898, when it devolved
upon the War Department to establish civil

government in the new island possessions, the
Bureau of Insular Affairs was created.

The Nazy Department.— In 1789 there was
no navy ; to-day we have a naval establishment,
including the ^larine Corps, of 300 vessels of
all kinds, 25 navy-yards and stations, 2,700 offi-

cers, 35.000 enlisted men, and 19,000 civilian

employees ; the task of administering the affairs

of the organization that guarantees our posi-

tion as a world power has grown from work so

slight that it could be performed by the secre-
tary of war in addition to his other duties, to
proportions that demand the energies of a great
department. We had no naval affairs until

1794, when the depredations of the Bar-
bary powers caused Congress to authorize
the building of six ships, an establishment
which, as the attitude of France became
a growing menace to our merchant ma-
rine, was so rapidly enlarged that in 1798 a
separate Navy Department was created. The
new department was small at first ; in 1802 the
secretary and four clerks managed its business,
while an accountant's office employing 11 per-
sons conducted its financial operations and au-
dited its accounts ; this latter office was, how-
ever, transferred to the Treasury Department
in 1817. Our foreign relations continued such
that the naval establishment was rapidly in-

creased, and by 1815 the administrative work
had become too great for the simple organiza-
tion of the department, under which nearly
every matter received the secretary's personal
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attention. Accordingly in tliat year a board of
three navy commissioners was created, for the

supervision of the construction, repair, equip-

ment, and supply of vessels, and the superin-

tendence of navy-yards. The department now
consisted of two ofBces: the secretary's and
navy commissioners', each employing four

clerks ; while the establishment was composed
of ii8 vessels, 6 navy yards, and i,ooo officers,

including midshipmen. This organization lasted

until 1842, when the force of each office had
increased to eight. In that year the board of

commissioners was abolished, and five bureaus,

each with a naval officer at its head, were cre-

ated, while the clerical force of the department

was increased from 16 to 30. It was about this

time that the scientific work of the department,

which has expanded into the Naval Observa-
tory, Hydrographic Office, and Office of the

Nautical Almanac, was definitely inaugurated.

In 1859 the department force had increased to

56. In 1862 three more bureaus were added,

one of them being that of stearn engineering,

thus marking the change in motive power; in

1865 a law officer, the judge-advocate-general,

was appointed, and by 1867 the department force

had increased to 100. With the creation of the

new navy the increase has been more marked

;

there being now 240 civilian employees in the

department proper, exclusive of the 150 in the

scientific offices.

The Post-OKce Department.— The exten-

sion of the postal service, both from point of

business done and of increased usefulness, is

one of the most striking phases of the develop-

ment of governmental activity. In 1789 there

was already a postal system, but only in a

small way ; there were 75 post-offices and about
2,000 miles of post-roads. The increase in

number of offices was very rapid from the first

;

in 1800 there were 803; in 1850, 18,417; and in

1902, 75.924, while the post-roads have stretched

to cover 509,540 miles. During the same pe-

riod the gross revenue of llie service has in-

creased from $40,000 to $122,000,000, and the

expenditures from $32,000 to $124,000,000.

Meanwhile the service has been greatly ex-

tended; in 1825 the Dead Letter Office was
established, and the first provisions made for

foreign correspondence. In 1835 mails began
to be carried on steam railroads and in 1862

the railway post-office was introduced. In 1855

the registration system was introduced ; which
cared for 600,000 pieces of mail the first year,

and over 22,000,000 in 1902. In 1864 the money
order system was put into operation, which
transferred $1,360,000 during its first year; in

1867 international money orders were intro-

duced, and in 1902 the total amount transferred

by the system was over $336,000,000. Finally,

in 1863, free delivery in cities was provided,

and in 1897 was extended to the country. The
63 city offices, with their 685 carriers, have
increased to 933 with 17,785 carriers, while the

44 rural routes established in 1897 had reached

11,199 in igo2. With this growth the depart-

ment force has kept pace ; in 1802 it consisted

of a postmaster-general, an assistant post-

master-general, eight clerks, and one messen-
ger ; at present it is organized in over 20 divi-

sions which employ more than 1,200 persons.

Department of the Interior.— The Depart-
ment of the Interior was established in 1849,

and to it were transferred the most important

duties relating to home affairs. It is composed
of a number of wholly unrelated offices, the

most important of which are described sepa-

rately below, (a) The General Land Office is

the medium through which the public domain
of the United States is administered, sur-

veyed, and disposed of. In 1789 the public do-

main, composed of cessions by the various

States, was 270,000 square miles in extent ; with
the accessions of Louisiana, the Floridas, Cali-

fornia, New Me.xico, and Alaska, this area has

been enormously increased, and through the

operations of the Land Office much of it has
been disposed of. The business connected with
the public lands was first transacted by the sec-

retary of the treasury, who in 1800 established

four land offices, each with a register and a

receiver. In 1812 the General Land Office, with
a commissioner at its head, was established in

the Treasury Department. Four years after its

establishment it employed 14 persons, while

the local land offices employed 47. During the

next 20 years with the westward movement
the business of the office increased to a con-
siderable extent, and the office was reorganized

in 1836. The next year the office force num-
bered 92, the force in the field 171. In 1849
the General Land Office was transferred to the

Interior Department ; its present number of

employees is nearly 1.800, of which 450 are in

the office proper. (?;) Office of Indian Affairs

From 1789 to 1849 Indian affairs were admin-
istered by the War Department, and, during the

first part of that period under the direct super-

vision of the secretary of war. The supply and
trade of the Indians received most attention at

first ; by 1802 an Indian department had been
organized in the War Department, consisting of

19 persons who performed the duties of agents,

factors, and interpreters, and who lived among
the Indians; by 1816 another office, that of su-

perintendent of Indian trade, employing five

clerks, was created, and for a time this office

and the Indian department existed separately.

In 1823, however, they had been united ; a su-

perintendent of Indian affairs lived at St. Louis,

and 67 agents and interpreters constituted the

field force. In 1832 the Office of Indian Affairs

was established and a commissioner appointed
as its head ; with this reorganization the work
of the office was enlarged ; the office force num-
bered five at first, while 174 personsin the field

performed the duties of agents, interpreters,

clerks, smiths, millers, and farmers ; in a few
years teachers were added to the list. In

this way the Indian service was extended from
mere supervision of trade and supply, to the

establishment of communities among the In-

dians, each with its medical, educational, and
industrial corps. The service at present em-
ploys nearly 5.000 persons, of whom 140 are in

the office in Washington, (c) The Patent Of-
fice. The history of the Patent Office records

the change from an agricultural to a manufac-
turing basis in this country. The first patent

law was passed in 1790 and provided for the

grantnig of patents by a board composed of

the secretaries of war and state and the attor-

ney-general ; in 1793 they were granted by the

secretary of state alone. During these first

years the chief clerk of the State Department
performed, in addition to his regular duties,

the work connected with issuing patents, of

which, by 1793, there had Deen only 57. Before
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long a patent office was established in the State
DepartniciU ; at first this employed a force of
three persons, but in 18,56 it was reorRanized,

a commissioner was appointed as its head and
the force had increased to 25. In 1849 the
office was transferred to the Interior Depart-
ment; its present force numbers about 750.
Meanwhile the business transacted has increased
with great rapidity. To 1793 57 patents had
been issued, to 1836, 9,957 ; the increase has
been most marked since 1848 ; in that year 584
patents were issued ; in 1849, 988 ; while in 1900
the number was 24,660, making a total for the
first 110 years of the government of over
674,000. (rf) The Pension Office. Before 1789
pensions were granted and paid by the respec-

tive States, but in that year the Federal gov-
ernment assumed the obligation. The Pension
Office was established in the War Department
in 1833, the work having been performed under
the direct supervision of the secretary of war
prior to that time. During the first year of its

existence the office employed 22 clerks ; in

1902 it employed 1,741 in Washington and
432 in the field. This growth has come
about with the great expansion of the pension
system : in 1792 there were 1,472 pensioners ; in

igo2 there were 999,446. and the amount paid
was $137,504,267. (f ) Other offices. The Geo-
logical Survey, established in 1879, was the
outcome of surveys made under specific ap-
propriations since 1834; while the Bureau of
Education was created in 1867.

Other Dcfaytincnts and Offices.— The
origin of the Department of Agriculture can be
traced to 1839 when the commissioner of pat-
ents was directed to submit an annual report
on agricultural progress. In 1863 a Depart-
ment of Agriculture with a commissioner at

its head was established, which, in 1889, was
made an executive department. Among its bu-
reaus should be mentioned the Weather Bureau,
established in iSgo, but originating in the office

of the chief signal officer of the army in 1870.

The Department of Justice was established in

1870 and grew out of the Attorney-General's
Office. The latest executive department, that

of Commerce and Labor, was established in

1903, taking over from other departments such
offices as the Bureau of Statistics, which origi-

nated in the Treasury Department in 1820; the
Light-House Board, created in the Treasury
Department in 1852; the Coast and Geodetic
Survey, which originated with the coast sur-

vey made under the treasury in 1S07 ; the Bu-
reau of Immigration, established in 1891, and
otliers. The establishment of the Department
of Labor (now in the Department of Commerce
and Labor) in 1884, together with the creation

of the Bureau of Corporations (also in that

department) prompted by the growing agita-
tion in regard to trusts, as well as the creation
in 1887 of the independent Interstate Commerce
Commission, all mark a tendency on the part
of the government to inquire into and regulate
conditions of labor and trade. Finally should
be mentioned the Civil Service Commission,
established in 1883, and necessitated by that
growth of the governmental machinery which
has been described above. \v. G. Lfxand,

Carnegie Institution, Washington.

14. United States — The Cabinet of the.

The Cabinet, as the name is used in American

affairs, is the President's council. It is com-
posed of the heads of the nine great executive
departments. Four of these are older than the
government under the Constitution, for the Old
Congress had found it necessary to establish a
Department of Foreign Affairs, of the Treasury,
and of War. The Postofficc Department was
established by the Continental Congress before
the Declaration of Independence. The framers
of the Constitution assumed that such depart-
ments would continue to be necessary. They
perceived also that the heads of these should be
at the service of the chief executive. Hence the
provision that he—"the President— may require
the opinion in writing of the principal officer in
each of the executive departments, upon any sub-
ject relating to the duties of their respective of-
fices." The first Congress under the Consti-
tution re-established the executive departments
already existing. To the Foreign Office it added
certain internal afTairs, and changed the name
to the Department of State. The office of Attor-
ney General was also established in 1789, being
provided for by the great act that established the
Federal Courts. In 1870, 22 June, the Attorney-
General was made the head of a Department of
Justice. Four additional departments have been
created as the expansion and progress of the
country have demanded. The Department of
the Navy was established in 1798, 30 April ; the
Home Department, popularly called the Depart-
ment of the Interior, in 1849. 3 March ; the Depart-
ment of Agriculture, in 1S89, 9 Feb.; and the
Department of Commerce and Labor, in 1903, 14
Feb. Although the Constitution of the United
States refers in two places to the heads of de-
partments, it does not imply that they are to form
a council to advise the President on questions
outside

_ of their respective departments. The
distinction between the two functions is illus-
trated by the following episode. During the in-
terval, 21 Feb.-28 May 1868, Secretary Stanton
was on duty at the War Office, while Lorenzo
Thomas, who had failed to get possession of the
office, was attending the Cabinet sessions. Left
without a council by the Constitution, Washing-
ton sought one for himself. At first he turned to
the Senate. He had Constitutional authority for
advising with this body on the two subjects of
appointments and treaties. But his visits to the
Senate chamber were coldly received. At the
same time he singled out certain men whom he
consulted as individuals. On 27 Aug. 1790, he
formally requested written opinions, on a ques-
tion of general policy, of Hamilton, Jefferson,
Knox, Randolph, Jay, and Adams. These men
were respectively the Secretary of the Treasury,"
Secretary of State, Secretary of War, Attorney-
General, Chief Justice and Vice-President. On
4 April 1701, the President addressed a letter to
the three Secretaries which brought about the
first cabinet councils to which there is any ref-
erence. The occasion was his own absence from
the scat of government. He herein expressed
the wish that if any important cases arose during
his absence, the Secretaries of the Departments
of State, Treasury and War may hold consulta-
tions thereon to determine whether they are of
such a nature as to demand his personal attend-
ance at the seat of government. If the Vice-
President is at the seat of government, the Pres-
i<lent wishes that he also be consulted. One or
more consultations were held agreeably to this
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suggestion. Besides the officers specified, the At-

torney General was present. During the year

1792, the three Secretaries and the Attorney-

General occasionally met the President at his

house for consultation. But it was in 1793 that

frequent consultations gave the council a definite

place. The circumstance of this was the conduct

of Minister Genet. In August of this year, Jef-

ferson referred in his diary to the President's

council as "our cabinet." In the admnnstration

of John Adams the word was quite commonly

used. It has never been introduced into the

laws ; but it can be found in the debates of Con-

gress and in the President's messages. The rule

that Washington followed in the choice of his

counsellors was to summon those officers who
filled sufficiently high places in the government,

and who held office at his pleasure. Under Jef-

ferson the whole executive body was for the

first time at harmony with itself. The cabinet

now had five members. For a period of seven

administrations it maintained the status of an

advisory body which expected to be called for

consultation on all important questions, and at

the same time had no power to enforce its views

upon the chief executive. This was interrupted

only by the disorders that resulted from weak-

ness in the War and Navy Departments during

the War of 1812. All the Presidents of this

period succeeded to that office after being Sec-

retary of State. Moreover, Madison, Monroe,

and John Quincy Adams retained in their cabi-

nets a number of their colleagues of the preced-

ing administration. This stability was favorable

to the cabinet prestige. Jackson reduced the

Cabinet to a more humble status. However, the

popular idea of the "Kitchen Cabinet" is a mis-

take. During the period 1829-31 strained per-

sonal relations growing out of a scandal in the

family of the Secretary of War made it almost

impossible for the six heads of departments to

meet together. The Postmaster-General was

now included with the others. But it does not

appear that the President was at this period

guided by the counsels of the editors who had

helped to elect and had received positions

under the government. He was on most cordial

relations with the Secretary of State and the

Secretary of War. After the reconstruction of

the cabinet, councils were held regularly or at

least frequently. In the matter of the removal

of the deposits from the Bank of the United

States, he acted contrary to the cabinet opinion,

and found his chief adviser in Amos Kendall,

who is the most remarkable figure in the com-

monly accepted "Kitchen Cabinet." It might be

expected that a great war would give to the Cab-

inet an increased importance. This was not the

case in the War of 1812 or the Spanish War of

1898. The cabinets of Madison and McKinley

did not meet the extraordinary demand upon

them with notable strength. But those of Polk

and Lincoln profited by their opportunity. The
period from Jackson to Polk was one of cabinet

debasement. That from Fillmore to Lincoln

was one of cabinet ascendency. The executive

council now had seven members. It had also

begun to meet at regular times. Pierce has been

the only President who made no change among
the heads of departments during four years. This

has been pointed to by Southern writers as proof

of great power to control men. But Pierce was

led by his council. The Cabinet ascendency cul-

minated under Buchanan. During the last

months of his administration, the President was

under the dictation of Black and Stanton, the

Secretaries of State and War. The high position

occupied by the Cabinet during the Civil War
was not at the expense of the presidential pre-

rogatives. If Seward and Chase and Stanton

were exercising extraordinary powers, Lincoln

was doing the same. Indeed he consulted his

advisers in the matter of the Emancipation Proc-

lamation only after the document was already

composed. The most momentous episode in Cab-

inet history is Johnson's attempt to remove Sec-

retary Stanton from the War Department con-

trary to the Tenure of Office Act. This led

to the impeachment of the President.' Congress

repealed the act early in the next administration,

thereby acknowledging that it was an encroach-

ment upon the President's rights. Since the re-

construction of the government, the status of the

Cabinet has been on the whole as it was before

the administration of Jackson. In Cleveland's

first administration, the eighth member was

added; and under Roosevelt, the ninth. The
President's council bears the name of the great

executive organ of the British government.
_
But

its functions are much inferior. The ministers

who compose the British cabinet are members of

Parliament. They digest the great bills that are

to be introduced, and direct their course in the

House of Commons and the House of Lords.

Their functions thus combine those of the stand-

ing committees of Congress with the direction of

executive affairs. Under the American system,

the executive officers are rigorously excluded

from the floors of Congress. The chief avenue

through which the heads of departments can in-

fluence legislation is the standing committees.

The question of admitting cabinet members to

the floors of Congress for the purpose of giving

information and of allowing them to participate

in the debate of questions pertaining to their re-

spective departments has been before Congress

several times. See Cabinet; Kitchen Cabinet;

United States— Cabinet Officers, etc., of

THE.
An account of the way a President transacts

business with his cabinet officers is given by

President Harrison in *This Country of Ours>

(1901). For remarks by President Hayes con-

cerning the attitude of a President towards the

advice of his cabinet, consult Stevens' 'Sources

of the Constitution of the United States,*

(1^94). Mary L. Hinsdale,
Ann Arbor, Mich.

15. United States — The Interpretation of

the Constitution of the. The interpretation

of the Constitution began even before its adop-

tion. As it came from the hands of the con-

vention it contained no bill of rights. This was

made a ground for fierce attack in many of the

ratifying conventions. Said Patrick Henry in

the Virginia convention : "The necessity of a

bill of rights appears to me to be greater in this

government than ever it was in any government

before. ... I repeat that all nations have

adopted the construction that all rights not ex-

pressly or unequivocally reserved to the people

are impliedly and incidentally relinquished to

rulers as necessarily inseparable from the dele-

gated powers."

The friends of the Constitution, on the con-
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trary, maintained that a bill of rights was neither

necessary nor desirable. Said Hamilton in the

'Federalist' : "I go further and affirm that bills

of rights in the sense and to the extent in which
they are contended for are not only unneces-

sary in the proposed Constitution, but would
even be dangerous. They would contain varioiis

exceptions to powers not granted, and on this

very account would afford a colorable pretext to

claim more than were granted."

This argument, however, did not satisfy.

Seven of the States at tlie time of ratifying the

Constitution asked for 124 amendments, count-

ing duplicates. Congress paid no attention to

these but offered instead to the States 12 amend-
ments for adoption. All but the first two,
which were unimportant, were adopted and
constitute the first 10 amendments, or Bill

of Rights. Theoretically, Hamilton's position is

correct, but in view of the wide extent of pow-
ers assumed by Congress under the elastic clause

of the Constitution, there is no doubt that the
adoption of these amendments was a wise act.

They at least set limits beyond which Congress
may not go. These amendments are limitations

upon Congress and not upon the States.

With the adoption of the Constitution began
at once discussion as to the character of the gov-
ernment it created. It was known to be a fed-

eral government, one wherein certain powers
were granted to the general government and all

powers not granted were reserved to the States.

But the extent of the powers granted and the
character of the powers reserved ; in a word, the

true relationship existing between the states

and the general government was not known.
Discussion over this question took the form of
three great controversies, the subjects of which
were: (i) The nature of the implied powers of
Congress. (2) The right of a State to nullify

and secede. (3) The status of the seceding
States after the Civil War.

The question of the nature of the implied
power of Congress arose over the attempt of
Hamilton to have a national bank iticorporated
by Congress. Jefferson, then Secretary of State,

led the opposition. He argued that Congress
had only such powers as were expressly granted
or necessarily implied. The necessity, more-
over, must be an absolute one. Only such means
were granted according to Jefferson "without
which the grant of the power would be nuga-
tory." Hamilton, on the contrary, maintained
that Congress had three kinds of powers: (i)
Those expressly granted. (2) Those implied.

(3) Resulting powers; that is, those "arising
from the whole mass of the power of the gov-
ernment." Those powers were implied, accord-
ing to Hamilton, which were "fairly applicable."

They need not be absolutely necessary but
merely "appropriate and proper." Washington,
after reading the arguments of both men, ac-
cepted that of Hamilton and signed the bill.

Later in the case of McCulIough v. Md,, the
Supreme Court was called upon to decide the
constitutionality of the bank. Marshall, in his
opinion followed very closely the reasoning of
Hamilton. He said : "Let the end be legiti-

mate, let it be within the scope of the Constitu-
tion and all means which are appropriate, which
are plainly adopted to that end, which are not
prohibited but consist with the letter and spirit

of the Constitution are constitutional." This

question has arisen many times in our history.

In 1803 Louisiana was purchased. The Repub-
lican party under Jefferson were responsible for

the act. Jefferson himself was consistent in that

he did not believe that Congress had any power
to annex new territory. He therefore asked
Congress to propose an amendment granting
this power. This not being done, he favored
the dangerous doctrine of "shutting up" the Con-
stitution until the annexation should be accom-
plished. Strange to say the Federalist, or
broad construction party, now reversed its posi-
tion and denied the right of Congress under the
Constitution to annex new territory. This is

but one of the many examples which testify to
the fact that the position of parties as well as of
individuals has in our history been often de-
termined by expediency rather than principle.

The Federalists also opposed the embargo
acts of Jefferson's administration as being un-
constitutional. They distinguished them from
their own embargo on the ground that their acts

were but temporary and so a regulation of com-
merce, while the acts complained of were per-
manent and so not a regulation but a destruction
of commerce. One of the chief occasions of this

controversy was over the question of internal

improvements. This question first seriously

arose in Madison's administration when the

President, doubting the power of Congress to
appropriate money for internal improvements
vetoed the "Bonus Bill." Monroe for the same
reason vetoed the Cumberland Road Bill, and
Jackson the Maysville Road Bill. Jefferson,
Madison, Monroe, Jackson and Polk all in mes-
sages to Congress asked that an amendment be
proposed granting this power. The Whig party
all along maintained the constitutionality of such
appropriations and such has for a long time been
accepted as the true interpretation. The last

great occasion for the discussion of the subject

was in regard to the issue of legal tender notes
by Congress during and after the war. In Hep-
burn V. Griswold the court declared that Con-
gress had no power to make such an issue, but
in the Legal Tender Cases this decision was
overruled and in Juilliard v. Greenman the
issue of such notes in time of peace as well as
war was upheld. In these last cases the doctrine

of implied powers received a broader meaning
than had ever before been given to it.

The question of broad or strict construction
of the Constitution has been the only permanent
dividing line between the great political parties.

Other issues have at times arisen and brought
into being parties, but they liave been but tem-
porary. The reason is simple. Broad or strict

construction is the result of a deeper difference;

one that exists in human nature. Some men by
nature believe in govenmient, in order and sys-

tem. Such men are nationalists and favor a
broad construction of the Constitution. Other
men by nature believe in the individual, even at

the expense of good government. Such men are
particularists and favor a strict construction.

Nullification and Secession.— The Alien and
Sedition Laws (q.v.) were passed in June and
July 1798. respectively. In protest were passed
in November and December 1708 the Kentucky
and Virginia Resolutions (qq.v.) which contained
at least "the first germ of the doctrine of nullifi-

cation." The Virginia Resolutions declared:
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That this assembly doth emphatically and peremp-
torily declare that it views the powers of the federal

government as resulting from the compact to which the

States are parties, as limited by the plain sense and
intention of the instrument creating that _

compact, as

no further valid than they are authorized by the

grants enumerated in that compact; and that in case

of a deliberate, palpable, and dangerous exercise of

other powers, not granted by the said compact, the

states which are parties thereto, have the right and are

in duty bound to interpose, for the purpose of arresting

the progress of evil and for maintaining within their

respective limits the authorities, rights, and liberties

appertaining to them.

The Kentucky Resolutions declared

:

That to this compact each State acceded as a State

and as an integral party; that this government, created

by this compact was not made the exclusive or final

judge of the extent of the powers delegated to itself,

since that would make its discretion and not the con-

stitution the measure of its powers, but that, as in all

other cases of compact among parties having no com-
mon judge, each party has an equal right to judge for

itself, as well of infractions as of the mode and measure
of redress.

Delaware, Rhode Island, Massachusetts, New
York, Connecticut, New Hampshire and Ver-

mont responded to these resolutions, all oppos-

ing the doctrines laid down. In response Ken-
tucky passed the Resolution of 1799 which said:

"That the several States have the unquestioned

right to judge of the infraction; and that a

nullification by those sovereignties of all tin-

authorized acts done under color of that in-

strument is the rightful remedy.*

Later it was claimed that these resolutions

were authority for the nullification doctrine of

Hayne and Calhoun. This is a mistake. Madi-

son in 1831 denied that nullification by a single

State was meant. It is true the Kentucky reso-

lutions, and especially those of 1799, are stronger

in their language, but though the word "nullify"

does occur in these last resolutions, it is not to

be done by a single State but by "those sov-

ereignties." The difference between nullifica-

tion as used by Hayne and Calhoun and as used

by Kentucky and Virginia in their resolutions,

is that in the former case the right of a single

State to nullify subject to the revokal of a

three-fourths vote of the States was meant,

while in the latter case only the constitutional

right of three fourths of the States to act in

convention was meant.

Between 1798 and 1832 when South Carolina

declared null and void the tariffs of 1828 and
1832, the right of a State to resist the exer-

cise of undelegated power by the Federal gov-

ernment was often asserted. In i8og the State

of Pennsylvania ordered out its militia to resist

the enforcement of an order of a Federal

court. In 1809-10 the cities and legislatures of

New England were a unit in denouncing the

Embargo and Force Acts as unconstitutional

and in threatening State interposition. In 1814

the Hartford Convention was called to consider

what action should be taken to resist the con-

tinuance of the war with England. Delegates

were present from the States of Massachusetts,

Rhode Island, Connecticut, New Hampshire, and
Vermont. The convention in its resolutions de-

clared that "it is as much the duty of the State

authorities to watch over the rights reserved
as of the United States to exercise the powers
granted." In words almost identical with those

used in the Virginia resolutions it declared that

"it is not only the right but the duty of such a

State to interpose its authority for their pro-

tection." In 1820 occurred the contest between
the United States bank and the State of Ohio.

The State had levied a tax of $50,000 on each of

the branch banks within its jurisdiction, and had
by force taken the money from their vaults.

The bank sued the officers and won their suit.

Ohio in turn protested and "approved the reso-

lutions of Kentucky and Virginia." In 1824 was
passed the tariff called the "Woolens Bill." Vir-

ginia, North Carolina, South Carolina, Georgia,

Alabama, and Mississippi adopted resolutions of

protest, laying down again the doctrine that the

Constitution is a compact and that there is no
common judge. In 1825-6 Georgia successfully

nullified the decision of the Federal Supreme
Court in regard to her right to exercise juris-

diction over the lands of the Indian tribes

within her borders. It was not, however, until

South Carolina adopted the South Carolina Ex-
position written by Calhoun in 1828, that we have

an official assertion of the constitutional right of

a single State to nullify an act of Congress.

The position taken by Calhoun briefly stated

was:
1. The Constitution is a compact to which

each State is a party. The General Government
is not a party to the compact but an agent

thereof.

2. The Constitution gives to the General

Government certain sovereign powers, but the

exercise of sovereign powers and sovereignty it-

self are two different things. The States alone

are sovereign.

3. When the General Government, or agent,

exceeds the powers granted to it, any one of the

principals (States) has the right to declare such

act void as to itself.

4. The General Government, or agent, may
appeal in such case to all the principals. If

three fourths of the States, who are the prin-

cipals, decide that the power in question be-

longs to the General Government, the nullifying

State must yield.

Calhoun denied that the Federal Supreme
Court was constituted a tribunal to decide such
controversies, because

1. There are many questions which may be

matters of dispute, that could not come before the

Supreme Court at all, being political in nature.

2. The Federal Supreme Court had already

shown its prejudice.

3. The Federal Supreme Court is but a part

of the General Government, and to allow it to

be the final judge would be to allow the Gen-
eral Government, or agent, to determine the ex-

tent of its own powers, and that says Calhoun
"would be monstrous and has never heretofore

been claimed in similar cases." Calhoun also

laid great stress on the argument that in case a

State nullified an act of Congress the General

Government could not successfully enforce such
nullified act by the processes of the courts. In

a contest of this kind Calhoun was certain the

State must win.
Secession.—-The doctrine of nullification and

that of secession are not to be confounded. One
does not necessarily go with the other. While
more destructive than that of nullification, the

doctrine of secession is nevertheless more logical

and consistent. It follows directly from the

compact theory of the Constitution. It is one
thing to say that a sovereign State which is a
party to a compact may, when it sees fit, with-
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draw from the compact. It is another thing to

say tliat such State may remain in such compact,

receive the benefit of it and yet refuse to be

bound by it. There were, therefore, many who
behevcd in tlie right of secession, who denied

the right of nuUification. Said JelTerson Davis

in his farewell speech in the Senate : "I hope
none who have heard me will confound this ex-

pression of mine with the advocacy of the right

of a State to remain in the Union and to dis-

regard its constitutional obligation by the nulli-

fication of the law. Such is not my theory.

Nullification and secession, so often confounded,
are indeed, antagonistic principles."

The Civil War settled forever the question of

nullification and secession. Said the Supreme
Court in Texas v. White in 1868: *The Con-
stitution in all its provisions looks to an inde-

structible Union composed of indestructible

States. When, therefore, Texas became one of

the United States she entered into an indissoluble

relation. . . There was no place for recon-

sideration or revocation except through revolu-

tion or the consent of the States." The Civil

War, however, did not settle the question of
the true relations betw^een the States and the

Federal Government. At the conclusion of

the war the North was in an anomalous
position. It had denied the right of a State to

secede. It had denied the validity of acts of

secession. The South, being beaten, accepted

for its own purposes this reasoning, and de-

manded that the seceding States be given all the

rights of States, such as representation in Con-
gress and the right to exercise all the power
reserved to tlie States. This the North was un-
willing to do, but insisted rather that though
States they be denied the rights of States until

reconstructed. There were five theories ad-

vanced as to the status of the seceding States

after the war.
1. The Southern theory which claimed, as

stated above, that the seceding States were en-

titled to all the rights of States.

2. The Presidential theory which claimed that

the States were the same as always.
_
The only

oTense committed was by disloyal individuals

within the States. It was therefore a question

for the President to settle through the exercise

of his pardoning power.

3. Conquered Territory theory, which held
that the war had temporarily broken all the
bonds between the United States and the seced-

ing States and that they were as conquered for-

eign territory.

4. State Suicide theory, which was^ that the

States had by seceding committed suicide and
were again territories, under the plenary power
of Congress.

5. Congressional theory, which was that the
acts of secession were void and unavailing to

take the State or people out of the Union.
Nevertheless the States had by such act for-

feited their rights under the Constitution and
last their status as "States.* They remained,
according to this theory, in this condition until

Congress in its discretion, acting under its power
to guarantee to the States a repiTblican form of

government, should admit them again to the full

status of "States."
This was the theory under which Congress

acted in its Reconstruction policy. The con-
stitutionality of the Reconstruction Acts was

never directly passed upon by the .Supreme
Court. A case was before it once involving this

question, but before a decision was reached the
jurisdiction of tlic court in the case was taken

away. In Texas v. White and White v. Hart,
however, the court, though specifically refusing

to pass upon the constitutionality of the various
Reconstruction Acts, did practically declare

sound the Congressional theory, when it said:

"These new relations imposed new duties upon
the United Stales. The first was that of sup-
pressing the rebellion, the next was that of re-

establishing the broken relations of the State

with the Union. The authority for the per-

formance of the first had been found in the power
to suppress insurrection and carry on war; for

the performance of the second, authority was
derived from the obligation of the United States

to guarantee to every State in the Union a
republican form of government."

The nature of the government created by the
Constitution is then a settled question. The
Civil War not only destroyed the doctrine of

State sovereignty, but made unpopular any as-

sertion of the doctrine of State Rights. The
doctrine of implied powers, as laid down by
Hamilton, is now accepted without dispute.

The danger is that in this emphasis of the

powers of the General Government, the powers
of the States will be forgotten and overridden.
This is the great question of interpretation for

the future. See also Constitution of the
United States.

Alonzo Hubert Tuttle,
Professor of History, University of Ohio.

16. United States — The Alien and Sedition

Laws of the. Alien and Sedition Laws,
ill the political history of the United States,

were four laws passed by the Federalist party

in Congress, June and July 1798, during Presi-

dent Adams' administration. These laws gave
rise to the first nullification proceedings in the

South, namely, the Kentucky Resolutions (q.v),

passed in November 1798, _
and the Virginia

Resolutions (q.v.), passed in December 1798,
and resulted in the final defeat of the Federal-

ist party. The Federalists, who had controlled

the government from its very inception, resented

all hostile criticism of their conduct of national

affairs and spurned the charge made by the
Republicans that the Federalists were strongly
inclined toward England and were trying to em-
broil the American nation in a war with France.
Especially obnoxious to them were the embit-
tered exiles who had been flocking to the
shores of America from 1790. These exiles, who
were French sympathizers, and, therefore, affil-

iated with the Republican party, attempted to
create sentiment in favor of France, thus
blocking the way of the Federalists, who de-
sired to punish France for her outrageous at-

tacks on American commerce and for her hostile
attitude to the United States after the conclu-
sion of the Jay Treaty. Moreover, by obtaining
control of journals here and there throughout
the country, or by establishing sheets of their
own, they would publish scurrilous and offen-
sive attacks upon the ruling party of Federalists,
which the latter felt very keenly.

In 1797, the Federalists had a majority in
the Senate, but the House was Republican.
Therefore, the measures for defense against
French aggression, which the Federalists at-
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tempted to pass, were all defeated by the Re-
publican majority in the House. But the timely

publication of the "X. Y. Z.'> correspondence
(q.v.) showing the scandalous conduct of

Tallej-rand and the French directory produced
such an outburst of popular indignation against

France throughout the entire country that the

defenders of France were completely silenced,

and even the moderates, who had sided with
the Republicans, went immediately over to the

support of the Federalists. The popular de-

monstration appeared to furnish a complete vin-

dication of the course of the Federalists, who
gained control of both houses and now were
supreme. No sooner had they secured entire

control of the reins of government than they be-

gan to carry out their party programme of sup-

pressing all hostile criticism of the Federal ad-
ministration, even at the risk of stifling liberty

and freedom of speech.

Accordingly, in 1798, the Federalists enacted
three laws concerning aliens: (i) The new
naturalization act, passed 18 June; (2) the
alien acts, passed 25 June; (3) the sedition act,

passed 6 July. The new naturalization act pro-
longed the requisite term of residence before
naturalization from 5 to 14 years, and the term
after declaration of intentions from 3 to 5
years; denied alien enemies naturalization, and
required all white aliens to be registered on
arrival, under penalty, and such registry to be
the only proof admitted on application for natur-
alization. The alien act authorized the Presi-

dent, for the next two years, to order out of the
country any aliens whom he thought dangerous
or engaged in conspiracy. Any alien thus noti-

fied who should be found at large without the

President's license might be imprisoned for

three years, and could never thereafter be ad-

mitted to citizenship. The sedition act em-
powered the President to arrest or deport all

resident aliens when war was declared against
the United States. As finally approved by the
President, the first section of the sedition act

made it a high misdemeanor, punishable by a
fine of $5,000 and five years' imprisonment, for

persons unlawfully to combine and conspire to

oppose any measures of the government directed

by proper authority, or to interfere with the
operation of any law of the United States, or
to intimidate any person from accepting or
holding F'ederal office, or to commit, advise

or attempt any insurrection, riot, or unlawful as-

sembly. The second section prescribed that the

writing, printing, or publishing of any false,

scandalous and malicious writings against the
government of the United States, or either

house of Congress, or the President, with the
intent to defame or bring any of them into

contempt or disrepute, or to arouse against any
of them the hatred of the good people of the
United States, or to stir up sedition within the
United States, or to excite any unlawful com-
bination for opposing or resisting any law or
lawful executive act, should be punished, on
conviction before the United States court hav-
ing jurisdiction, by a fine not exceeding $2,000
.nnd imprisonment not exceeding two years.
The third section provided that the truth of
the matter contained in the publication might
he given in evidence as a good defense, the
law and fact under the court's direction to be
determined by the jury. A clause added by

Bayard of Delaware limited the term of opera-
tion to 4 March 1801, so that it should expire
with the Federalists if they should lose in the
succeeding presidential election and the Re-
publicans should not have the credit of repeal-
ing it.

These acts were denounced by the Repub-
licans as being in opposition to the Constitu-
tional rights of the States to permit such immi-
gration as they

_
chose up to the year 1808

(specifically applicable to slaves), as assuming
national powers over persons under the juris-
diction of their States and as violating the
general right of trial by jury. On these points
the laws were attacked by the Kentucky and
the Virginia resolutions, which Jefferson and
IMadison drew up, and which suggested nullifica-

tion as the proper remedy.
The alien and sedition laws were obnoxious

to the Republicans, not so much on the ground
that they were inimical to civil liberty, but
rather because they were regarded by that party
as an encroachment upon the principle of
States' right. It is this_ aspect of the laws that
gives them their chief interest and importance.
The alien law, it is to be observed, was not
enforced, nor would it have produced much dis-

turbance among the Republicans if it had been
strictly enforced. But the sedition act, which
cut very near the root of civil liberty and was
contrary to the underlying principle of Amer-
ican institutions, was enforced, since at least

six prosecutions took place under it and Judge
Chase invoked its authority for his scandalous
partisan decisions. Upon the accession of the
Republicans to power, these odious laws either
expired by limitation or were repealed.

Edwin W. Bowen,
Dcpartmriit oj Latin, RatiJoIph-Macon College.

17. United States — Judiciary of the. In
the colonies the courts consisted of judges ap-
pointed, save in Connecticut, by the crown or
by its representative, the governor of the colony.
In the beginning, in some of the colonies, appeal
lay from these courts to the General Assembly.
In many of the colonies the governor's council,
which_ was the upper legislative body, was also
the highest court, and in all of the colonies
appeal could be had to the King in Council.
Acts of the Colonial Legislature which were
repugnant to the laws of England or to the
charter were void. Winthrop v. Lechemere is

one of the very few cases where a colonial
statute was declared void by the Privy Council
as being contrary to the laws of England. Under
the Confederation there were three courts that
were, in a way. Federal, (i) Congress by an
*'especial process* was given power by the Arti-

cles to determine disputes between States as to
"boundary, jurisdiction, or any cause whatever.*
Congress was called upon to exercise this power
but three times,— the most important one being
the dispute between Connecticut and Pennsyl-
vania in regard to the *Wyoming" territory.

(2) Congress could appoint "courts for the trial

of piracies and felonies committed on the high
seas." State courts were used for this purpose.

(3) Courts of Appeals in Cases of Capture.

—

This was the only permanent Federal court and
is important, since it was the "predecessor" of

the Supreme Court. Some 118 cases were tried

before this court, among them being the famous
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Olmstead case. "It could hardly be* says Prof.

Jameson, "that so many cases should be brought

by appeal from State courts to a Federal tri-

bunal, without familiarizing the public mind
with the idea of a superior judicature in Federal
matters, exercised by Federal courts. The court
of appeals in cases of capture may therefore be
justly regarded not simply as a predecessor but
as one of the origins of the Supreme Court of
the United States.'* This statement is thought
by some to be too strong, especially in view of
the fact that not once was this court referred to
in the Federal convention.

The need of a Federal judiciary was recog-
nized as a paramount one by every member of
the Constitutional Convention. It was a part
of every plan introduced. On 14 June the

convention agreed ncin. con. to the first

clause of the ninth resolution of the Virginia
plan, which read "that a national judiciary be
estahlished.* In regard to the details there was
great difference of opinion as to three points,

(i) Should inferior courts be provided for. (2)
How should the judges be appointed. (3) What
should be the jurisdiction of courts created.

At first, the convention decided that the "Fed-
eral judiciary should consist of one supreme
tribunal and one or more inferior tribunals."

Almost immediately "one or more" was struck
out. Rutledge, among others, objected to the
creation of inferior courts, holding that the State
courts should be used instead. Madison and Wil-
son argued strongly for the necessity of inferior
Federal courts. A compromise was reached by
providing that

_
Congress might create them if

necessity occasioned. This clause was probably
the ground of the most bitter attack made on
the Constitution in the ratifying conventions
called by the States. Tliey saw in it the com-
plete destruction of the power of the State
judiciary.

In regard to the_ appointment of the judges
the greatest discussion took place. At first it

was decided that the national legislature should
appoint, then it was changed to the Senate, and
finally, at the very end of the convention, the
report of the "Committee on Unfinished Por-
tions." putting the appointment in the hands of
the President, by and with the advice and con-
sent of the Senate, was adopted.

The question of jurisdiction was one full of
difficulty and it is doubtful if, when they were
through, the convention fully realized the great
power they had given to the federal judiciary.
At one time it was decided that the jurisdiction
of the national judiciary should extend "to the
trial of impeachment of officers of the United
States," but this was later omitted. It was not
until late in the convention, 27 Aug., that on
motion of Dr. Johnson the jurisdiction was ex-
tended to cases arising under the constitution
and on motion of Rutledge to cases arising
under treaties.

As finally adopted the constitution provides
for two kinds of jurisdiction for tlie Supreme
Court: original and appellate. It has original
jurisdiction in all cases affecting "ambassadors,
other public ministers and consuls, and those in
which a State shall be a party." Its appellate
jurisdiction is within the control of Congress
and was largely fixed by the Judiciary Act of
1780.

In the beginning the Supreme Court was

weak and gave little promise of its present power.
When appointed a second time as chief justice.

Jay declined because he was "perfectly convinced
that ... it (the Supreme Court) would
not obtain the energy, weight and dignity which
was essential to its affording due support to the
National Government; nor acquire public confi-
dence and respect, which as the last resort of the
justice of the nation it should possess." To-day
the Supreme Court is w-ithout question the most
august tribunal in the world. Its great power
has come from the fact that it has maintained
the right to declare void as unconstitutional Fed-
eral and State statutes. The origin of this power
is a matter of controversy. It is claimed by
some to be expressly granted by the constitution,
and to have been so intended by the "Framers."
There is no doubt that some members of the con-
vention were of the opinion that the constitution
as adopted did confer this power. Gerry,
Gouverneur Morris, Sherman, Wilson, Mason
and Luther Martin expressed themselves in the
convention to this effect. It is doubtful, how-
ever, if very many members believed, or at least
realized, that such was the case. No one pro-
tested when I\Iercer and Dickinson declared that
no such power should belong to the courts.
Madison himself insisted that Congress be given
the power to negative acts of the State legisla-
ture, on the ground that otlierwise there would
be no check upon the power of the States to pass
laws contrary to the Federal constitution. An-
other view is that this great power, though not
expressly granted, is implied from the fact that
the constitution is the supreme law of tlie land
and the courts must apply the law. When there-
fore there are two laws like the constitution
and a Federal or State statute contradicting one
another, both applicable to a given set of facts,
the court cannot apply both, but must reject the
statute and apply the constitution, for this is the
supreme law. There are a number of cases
where the State courts asserted this right before
the adoption of the constitution. In 1780 the
court of New Jersey is said to have declared its
right to pronounce unconstitutional acts void.
In 1782 in Commonwealth v. Caton, Justice
Wythe of the Virginia court in strongest lan-
guage declared that "if the whole legislature
should attempt to overleap the bounds prescribed
to them by the people, I, in administering the
public justice of the country, will meet the united
powers at my seat in tliis tribunal, and pointing
to the constitution will say to them, here is the
limit of your authority and hither shall you go
but no further." In Bayard v. Singleton, de-
cided in North Carolina in 1787, an unconsti-
tutional act was declared void, and about this
time according to a letter written to Jefferson
by J. B. Cutting, the Massachusetts Supreme
Court pronounced void a statute in that
State. Rutgers v. Waddington decided in 1794
by the Mayor's Court in New York and Trevett
7'. Weeden, decided in 1786 by the Supreme
Court of Rhode Island, are often cited as in-
stances of tlie same kind, but upon examination
will be found to have involved different con-
siderations. The principle therefore was not en-
tirely new when the Federal Supreme Court be-
gan its work, but it was by no means a generally
accepted principle. In iSoo in Cooper v. Tel-
fair, the Supreme Court itself expressed its doubt
upon the matter. It was not until 1803 when
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Marshall read the opinion of the court in Mar-
bury V. Madison that the question was definitely

Settled. Congress had conferred upon the

Federal Supreme Court original jurisdiction in

regard to writs of mandamus. Acting under this

law, Marbury petitioned the court to grant a

writ commanding Madison, the Secretary of

State, to deliver to him his commission of office,

he being one of Adams' midnight appointees.

The court refused to issue the writ. It con-
ceded that Madison, though Secretary of State,

might be compelled to perform such a ministerial

duty, but it denied that it had any original juris-

diction in the matter. The constitution having de-

fined the original jurisdiction of the court, such
definition was exclusive and any act of Congress
adding thereto was contrary to the constitution

and therefore void. This decision became at once
the accepted rule and has been followed almost
without question ever since. The reasoning of

Marshall in this case is luminous and justly fa-

mous, but possibly it has been given greater praise

than is due. The dissenting opinion of Justice

Gibson of the Pennsylvania Supreme Court in

Eakin v. Raub (12 S. and R. 330) in which
opinion he denies tlie right of the State Su-
preme Court to declare void, as unconstitutional,

a State statute, is considered by Prof. Thayer to

be an abler argument on the subject than that of
Marshall.

The history of the Supreme Court naturally

falls into four periods: (i) Prior to John Mar-
shall's appointment. (2) Marshall as Chief Jus-
tice. (3) Taney as Chief Justice. (4) From
Taney to the present time. During the first

period which extends from 1789 to 1801 Jay and
Ellsworth served as Chief Justice. Rutledge and
Cushing were appointed during this time to this

position but the former failed of confirmation
and the latter refused to accept. Jay also refused
a second appointment. During this period six
constitutional cases were decided, the most im-
portant being the case of Chis'nolm v. Georgia,
wherein the court declared its right to entertain
a suit against a State. The States took great
offense at this decision and as a result the nth
amendment was adopted. Though the volume
of business done was small, this period was not
unimportant, for at this early day the court
gave to the constitution that nationalistic inter-

pretation which prepared the way for Marshall.
*The real importance," says Judge Cooley, of
the Supreme Court, "was never greater than at

first."

In the period of Marshall's chief justice-

ship the court was lifted to its present strong
position. Though not so learned in the law as

either Story or Taney he was superior to both in

his matchless power of analysis and logic. Dur-
ing his 34 years of service as Chief Justice 1,116

decisions were handed down. Of these Marshall
wrote 519, the remainder being divided among
the 15 associate justices who sat on the bench
during tliat time. Marshall was a strong Feder-
alist and, carrying his court with him, gave to

the constitution that broad national interpretation

that has made possible the later development of
the nation. During tbis period four great prin-

ciples were established, (i) The right of the
Federal Supreme Court to declare void a Fed-
eral statute. (2) The right of the same court
to hear cases on error from a State Supreme
Court. (3) The principle of the implied power

of Congress. (4) The right of the Federal Stl-
preme court to declare void a State statute. The
first principle was established in 1803 in Marbury
V. Madison. The second was established in 1816
in Martin i'. Hunter's Lessee and again in 1821
in Cohen v. Virginia. The doctrine that Congress
has not merely the powers expressly granted
and those implied by absolute necessity but as
well all other powers not forbidden by the spirit

or the letter of the constitution, which are ap-
propriate and plainly adapted to the carrying out
of the express powers, was laid down in 1819
in IMcCulloch v. Maryland and again in 1824
in Osborn et al v. the Bank of the United States.

The right of the Federal Courts to declare
void a State statute, as contravening the Federal
constitution was determined in 1810 in Fletcher
V. Peck, in 1819 in the Dartmouth College case,

in 1824 in Gibbons v. Odgen, in 1850 in Craig
V. Missouri, and in many other cases since.

The period of Taney is the period of reaction.
Five judges were appointed in the last ten
years of Marshall's term. Four of these had
little sympathy with the nationalistic theories of
Marshall. Toward the end, the court several
times refused to hand down a decision, without a
rehearing, owing to division among the judges.
In 1845-6 three new vacancies were filled by
Democratic appointees and by 1861 the court was
solidly Democratic. The tendency during this

time was toward a stricter construction of the
constitution and an extension of the powers of
the States. The change in the character of the
court was evidenced soon after Taney's appoint-
ment in the decision in Briscoe v. Bank of Ken-
tucky, handed down in 1837, wherein the court,
departing from the former decision of Marshall,
declared that bank notes issued by a State bank
of which the State was the sole stockholder were
not bills of credit within the meaning of the
Federal Constitution. The leading case during
this time is the Dred Scott case (q.v.), wherein
the court went outside the case to declare un-
constitutional the Missouri Compromise. The
reputation of Taney has suffered much from this

decision, and doubtless had he not been so old
and infirm he would never have been persuaded
into committing this error. Taney was, however,
honest in this opinion and as a Chief Justice in

ability and influence he ranks second only to
Marshall.

Since Taney's death there have been three
chief justices: Chase (1864), Waite (1874),
and Fuller (1888). Under Republican admin-
istrations the character of the court has
again been changed and has come again to the
position of Marshall. Immediately after the Civil
War Congress was afraid of the court and so
took away its appellate jurisdiction in certain
cases then pending before it, so as to prevent
its passing upon the constitutionality of the Re-
construction Acts. They had no reason for their

fear, however, for the court in Texas v. White
accepted in full the right of Congress to "recon-
struct." After the court in 1870 had declared in

Hepburn v. Griswold that the issue of legal

tender notes by Congress was unconstitutional,

the court was reorganized. One member re-

signed, the court was increased in size by one, so
two judjges, Bradley and Strong were appointed
by President Grant. It was charged and gener-
ally believed that the court was "packed" to

bring about a reversal of the Legal Tender de-
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cision, but much effort has been made by some,

notably Senator Hoar, whose brother was Attor-

ney General at the time, to prove that this was
not so. Many of the important decisions of the

court during this period have been concerning the

interpretation of the I4tli amendment. In in-

terpreting tlie clause wliich provides that "no
State shall make or enforce any law which shall

abridge tlie privileges or inimuniiies of citizens

of the United States," the court in the Civil

Rights cases put a salutary check upon the rapid-

ly increasing power of tlie Federal Government
by deciding that the General Government lias

no power to protect the individual in his civil

rights, this being still a function of the States.

Tlie clause which forbids a State to " deprive
any person of life, liberty or property williout

due process of law" has been most prolific of
litigation and will doubtless continue to be so for

a long time to come. The court as constituted
in 1904 consisted of the following judges: Ful-
ler, Chief Justice, (1S88) ; Harlan (1877);
Brewer (1880); Brown (1890); White (1894);
Peckham (1895); McKcnna (1898); Holmes
(1903) ; Day (1903). See Supreme Court.

Aloxzo Hubert Tuttle,
Professor of History, University of Ohio.

18. United States — Diplomacy of the. No
complete history of the diplomacy of this
country has ever been written. Much of its

diplomatic effort has been spent upon private
claims and national affairs of a commercial
rather than a political character. A history of
these would be dull reading indeed. Moreover
it must^ be confessed that, for long periods in
our national life, our country played but an in-
conspicuous part in the world's politics, and
upon such periods the historian must touch but
lightly. To sketch the diplomacy of a century
and a quarter, observing a proper sense of pro-
portion; to trace the growth of policies, which
have marched with the nation's growth ; to
characterize treaties which are the crystallized
results of diplomacy; yet withal to keep within
the narrow limits of a review such as this ; such
is the aim of this article. The treatment of the
subject chosen is partly by periods and partly by
topics, the latter where it is desirable to show
the continuous growth of a policy or the history
of a negotiation running over many years.

The French Alliance, 1778.—How to get mil-
itary supplies and aid; how to win a standing
among nations ; these were the problems which
the men of the Revolution had to face. The
dilTicultles were tremendous. No foreign state

was in political sympathy with the colonies.

Recognition of their independence meant war
with Great Britain. The only string to play
upon was hostility to Great Britain. The only
states likely to feel such hostility were Spain—
on account of Gibraltar— and France, driven
out of Canada by the English only 15 years
before. Secret aid had been sent by France in

1776 and 1777 to keep the struggle alive, but
open aid was dangerous, unless the colonics
showed ability to hold their own. Thus the
diplomatic situation waited upon the military
one. The success at Saratoga w-as the turning
point. Not in itself but in its consequences it

was one of the great battles of the world. For
after that the Comte de Vergennes threw off
the mnsk, made treaties of commerce and al-

liance, thus recognizing the infant state, sent

money and aid openly, and accepted the conse-
quence— war with England. In all this Frank-
lin was the influential factor. His fellow com-
missioners, Dcane and Lee, were inferior men.
Their instructions from Congress were impos-
sible, to seek recognition, commercial privileges

and aid, without reciprocal military engage-
ments. By departing from these, they secured
a liberal commercial treaty and a military al-

liance, binding until the independence of_ the

colonies was secured, peace to be made jointly

with the common enemy. These treaties did
very much to accomplish American independ-
ence. Spain, though in nominal alliance with
France, actually gave but trilling help.

Tlie Treaty of Peace, 1782.— There had been
overtures and negotiations looking toward peace
in 1778 and 1779, but not on the basis of a
prior recognition of American independence
which the colonies deemed essential. In 1781

various agents to foreign states were united as

commissioners, with full power to treat with
Great Britain. These were Franklin, Adams,
H. Laurens and Jay. Of these Franklin alone
had faith in the sincerity of the French govern-
ment. A change in the British ministry in the
spring of 1782, Lord North going out, made
negotiation easier. The chief points at issue

were: (i) the boundaries; (2) the northern
fisheries; (3) the confiscated estates of loyalists.

Spain intrigued with France against the Mis-
sissippi as our western boundary, desiring to

confine the new state to the region east of the
Alleghanies. But by the westward migration
into the Ohio which was already in motion,
this was made impossible. In the northeast the
Penobscot and Saint John rivers had been
urged as boundaries, and a compromise, the
Saint Croix, adopted. New England regarded
the enjoyment of the fisheries of the Gulf and
Banks as essential to her prosperity. Against
the covert opposition of France and the indif-

ference of the South, she stoutly held out for
large fishing liberties and got them. Full resto-

ration of confiscated estates by the new govern-
ment was a financial impossibility, was phys-
ically dilhcult, was negatived by the fortune of
war. The utmost that Great Britain could
wring from the Americans was a treaty provi-
sion that Congress should recommend to the
States restitution and compensation to the pur-
chaser for value. This was, and probably was
intended to be, a nullity. But it was coupled
with the welcome proviso that debts should be
collectible and further confiscations stopped.
This treaty was provisional, and made without
Vergennes' knowledge (which was a violation
of instructions), so great was the distrust of
France by Adams and Jay. It was put into de-
finitive shape the next year, 1783, with French
consent and in compliance with Article VIII of
the treaty alliance of 1778. This treaty of
peace was a diplomatic triumph for the United
States.

Attemfis to Secure Recognition From Other
Po-vers.—Although Spain was in alliance with
France, the ally of the colonies, she added little

weight to the coalition, was unfriendly and
tricky, feared the result of American inde-
pendence upon her own possessions, and made
no treaty with the United States until 1705.
Tuscany and Austria also refused a treaty

on the plan voted by Congress and accepted
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by France, as did Prussia, whose timid king,

without a na\% saw no chance of maintaining
mtercourse should it be established. Congress
was ready to accede to the principles of the

armed neutrality of 1780, but was not permitted

by Russia, its originator. The Netherlands
joined this neutral league in spite of British

threats. This, with the exposure of an incip-

ient negotiation with the colonies, led England
to declare war against her in 1780.

The Establishing of Commercial Relations.—
This was of the first importance to the new
state. Its foreign trade was then relatively

more important than now. The French treaty

was the only commercial treaty existing until

the very close of the Revolution. Decentraliza-

tion, under the Articles of Confederation, was
a serious handicap in negotiating, for it weak-
ened the trade privileges to be offered. After
sturdy persistence, John Adams had secured a

treaty in 1782, from The Netherlands, much on
the lines of the treaty with France. Both of
these treaties, in the freedom of neutral trade,

in the regulation of search, in the definition of
contraband and the opposition to privateering^

were liberal, and show the influence of Frank-
lin. He also shared in the negotiation of two
other treaties of amity and commerce, with
Sweden in 17S3 and Prussia in 1785, both con-
taining much the same features as the earlier

ones, and displaying the same enlightened char-
acteristics. Spain came into line in 1795, her
treaty restating our southern boundary also, and
in 1799 the expired treaty with Prussia was re-

vived with some changes, due to war time.

Jay's Treaty with Great Britain in 1794, was
very much more than a treaty of commerce.
How it dodged and how it settled many out-
standing difficulties will be seen presently. But
as a commercial agreement, its unlikeness to
the others enumerated must be recognized. For
in it, England, the foremost maritime state, did
not grant that free ships made free goods, did
not like Prussia allow pre-emption of all contra-
band articles except provisions, but permitted
trade without discrimination, admitted consuls,
and inserted the earliest of our extradition
agreements. Upon the basis of these commer-
cial treaties this country's foreign trade was
built up, and much of its prosperity was
founded. This is too apt to be overlooked.

Treaties IVith the Barbary Poxvers, 17S/-
iSos—This is a curious chapter in American
diplomacy, but must necessarily be brief. Like
every state trading along the Mediterranean,
our_ own country was forced to pay tribute, to
avoid the seizure of its ships and the enslave-
ment of its

_
citizens by the African corsairs.

The alternative was to convoy our vessels, to
put them under foreign protection, or to estab-
lish immunity by successful war. The treaties

with France 1778 (Art. VHI.), and with The
Netherlands 1782 (.'\rt. XXHI), promised us
the diplomatic aid of those countries against
the Barbary powers, while both Portugal and
Spain on occasion helped our crews. In 1784,
Congress authorized direct negotiation, the
commissioners being Adams, Franklin, and Jef-
ferson. Of these Jefferson preferred war, while
Adams thought tribute the less expensive way.
They tried to bring about concerted action with
Bther states but failed. Then through an agent
they dealt directly with Morocco in 1787. This

treaty regulated commerce, forbade enslavement
of prisoners, and allowed partial consular juris-
diction. It promised no tribute but seems to
have needed occasional liberal "presents" to be
operative. In the next decade treaties were
made with Algiers, 1795, carrying 12,000 sequins
annually ; Tripoli, 1796, with a lump sum of
tribute agreed to (Art. X.) ; Tunis, 1797,
$107,000; the three costing us for their execu-
tion some $2,000,000. They contained some cu-
rious and some very modern provisions, but
were alike in forbidding the enslavement of
Americans. There were disputes, armed clashes,
but nevertheless tribute, until Decatur wiped out
the system and the shame in 1815.

Neutrality and Its Difficulties, Ij<)2-j8l2.—
Except for the Civil War, this was perhaps the
most critical period in the history of the re-
public. Gratitude to France, the surviving bit-

terness toward England, many grievances left

by the war and still unsettled, all these inclined
the United States towards the French side in

the Wars of the Directory. Such aid upon the
sea might well be of vital importance. To
secure it Genet was sent by France as minister.
But he found Washington resolved upon neu-
trality as the only safe course. Maritime war
with England would have destroyed our com-
rnerce and thrown our affairs into fatal confu-
sion. Neutrality meant a breathing spell.

Angered by this. Genet tried to compromise
our performance of neutral duties in every way
until withdrawn at the close of 1793. (See In-
ternational Law.) Opposition to Washing-
ton's course, shared by Jefferson and his fol-

lowers, gradually built up political parties. Be-
sides old grievances against Great Britain, there
were newer ones, which the war with France
led to, impressment of seamen from our ships,

for instance (see Impressment), and the ruin
of our trade with the continent in breadstuffs,
by an order making them contraband. A com-
mercial treaty was also badly needed. In 1794,
John Jay made the treaty which settled all these
points, but only by leaving some of them out.

It contained our first extradition agreement.
It admitted us to the East and West Indian
trade under conditions. It framed a list of
contraband. But in it Great Britain did not
renounce impressment. Jay's treaty was ratified

in spite of a storm of abuse and opposition, and
helped American trade immensely in the years
to come. Our relations with England and
France were like buckets in a well. As friend-
ship with one grew, with the other it waned.
So now France began to seize vessels and prop-
erty, under any or no pretext. When Pinckney
went to Paris to remonstrate in 1796, he was
rebuffed. Humiliating negotiation went on
nevertheless, in 1797, three commissioners being
sent instead of one. A national loan and indi-

vidual bribes were demanded by Talleyrand as

a condition of negotiation. It was then that
the curious episode of the X. Y. Z. Correspond-
ence (q.v.) occurred. Thus this mission was
as fruitless as the other had been. Yet a third
one was sent, by Adams, to the dismay of the
Federalists, and was lucky enough to profit by
the revolution of 18 Brumaire 1799, which made
Napoleon first consul. For now France con-
templated a commercial league against England,
and was ready to negotiate. The treaty of 1800
was the result. This did not pay for French
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spoliations (that was arranged in 1803), but

relieved tlic United States of the various em-
barrassments of the 1778 treaties, while restat-

ing many of their provisions. This treaty was
another valuable step forward. But after au
interval of calm, impressment became again

active, and various outrages were committed by

British ships of war off our own coast. All

this was dwarfed, however, by the extensive

and illegal paper blockades (see Intern-wional
Law) with which the combatants fought to the

injury of the neutral. Our reply was an em-
bargo (see EMnARfio), and useless negotiations

with both couiUries. England's obstinacy and
Napoleon's duplicity, coupled with the ardor of

our own South, forced us into the ill-judged

War of 1812. In spite of all the hampering
restrictions of this period, our foreign trade in-

creased largely. Neutrality as established by
Washington meant national salvation.

Boundaries and Territorial Croisjth.—^The

diplomatic processes which have built up our
present limits, out of a country bounded west
by the Mississippi and void of Florida, are

lengthy and important. But the barest outline

can be given here. They consist of (i) bound-
ary adjustment; (2) territorial acquisition;

the two often mingled. The first stretch of
line, the Saint Croix River, was in dispute as

early as 17S3, but definitely identified in 1798.

The next piece was to run north to certain

"highlands," which we placed near the Saint

Lawrence, but Great Britain laid down across

th» heart of Maine. Much disturbance arose in

this vast wild region, the scene in 1839 of what
is known as the Aroostook War. In 1842 it

was divided by the Ashburton Compromise, on
the line of the Saint John River, the Saint Fran-
cis and a range of hills. From the source of
the Connecticut to the Lake of the Woods, the
differences have not been serious. West of the
Lake of the Woods, after the Louisiana Pur-
chase, the line ran along the 49°, but halted at

the Stony Mountains until 1846, when it was
carried forward to the Gulf of Georgia, studded
with islands. There are two ship channels
through this archipelago, one of which (the

Canal de Haro) after more long years of con-
troversy was designated as the treaty channel,
by the Emperor of Germany, arbitrator, in 1873.

Meanwhile Alaska had been purchased from
Russia in 1867, and here, too, were disputed
boundaries. The Canadians desired a harbor
on that coast, and Interpreted the treaty so as

to draw the line 10 leagues back from the coast,

crossing some fjords, not going around their

heads. But this was denied by the commission
which decided the boundary in 1903. (See
Alaskan Boundary Commission.) The Mex-
ican boundary is partly an artificial, partly a
riverine one. The Rio Grande is a shifting

stream and the Arizona boimdary marks have
a way of disappearing, so that to this day oc-
casional diplomatic adjustments of the line arc
necessary. The chief acquisitions of territory

prior to 1899, have been by the purchase of
Louisiana, 1803; of Florida, 1819; of Alaska,
1867, and by the annexation of that vast region
southwest of Louisiana which the Mexican War
brought. Each of these events should be stud-
ied under its own title. Of their diplomatic
aspects but the slightest review can be given
here. A long controversy with Spain over the

free navigation of the Mississippi to the Gulf,
with the right to transship, made it perfectly
clear that our West would insist upon these
privileges. French ownership of Louisiana,
1800, was far more dangerous than Spain's
could be. The sale of Louisiana, 1803, though
earnestly desired by the United States, was
effected by Napoleon's tiaval and financial weak-
ness and change of plans. (See Louisiana
Purchase.) Louisiana was a terribly ill-

defined region and naturally capable of being
stretched. In the far Northwest this process
was aided by Gray's discovery of the Columbia,
1793; Lewis and Clark's exploration in 1804-5;
Astor's trading-post at its mouth, 1810, and by
the Spanish cession of rights on the Pacific

(Art. III., Treaty of 1819). But the rights so
derived were vague at best; the title to the
Oregon country was left by treaty for many
years in abeyance, and that splendid region
finally won by the influ.x of settlers. Spain, in
Florida, for years kept the inevitable at bay
with the sole weapon of delay. Finally, in 1819,
upon the assumption of our citizens' claims
against Spain, up to $5,000,000, the cession of
Florida was agreed to. (See Florida.) The
territory gained by the Mexican War was
partly seized, partly paid for. That war was
necessitated by the annexation of Texas, to
which Mexico still laid claim and with which
she was still at war. (See Mexican War.)
The Gadsden Treaty of 1853, by purchase, en-
larged this territory.

The Monroe Doctrine and Its Development.
—This policy was based on the right of self-

defense. It has never given the United States
rights not otherwise existent. With much of
truth it has joined much of indefiniteness ; to
the genuine principle of self-defense it has
joined this paradox, that the stronger the
nation grew and the less it had to fear, so much
the broader grew the doctrine in its application.
Throughout the diplomacy of the past 80 years,
this doctrine runs like a thread. Towards Cuba
and Hawaii, as well as towards South and
Central America, it was the determining factor
in the national attitude. No native politician
can live without accepting it; our foreign neigh-
bors, at one time or another, have for the most
part grudgingly submitted to it. Originally it

announced three things : that no colonization on
this continent by a foreign power would be
suffered: that the United States would take no
part in European politics; that European inter-
vention, to control the forin of government of
an American state against its will, would not be
tolerated, because it was dangerous to our peace
and safety. The first principle was aimed at
Russia ; the last at the Holy Alliance. This
Monroe Doctrine was enforced on its original
lines as late as 1865, against French interven-
tion in Mexico. (See Mexico.) In and out
of Congress it was

_
deemed applicable in a

broader way, to limit French control of De
Lessep's Panama Canal, in the period subse-
quent to 1880. With a scope still further en-
larged, it was used by President Cleveland in
1895, to curb Great Britain in her boundary
dispute with 'Venezuela. And now it is within
botmds to say that the old policy tends to be-
come a new one. ^'America for Americans,"
the freedom of this continent from European
sovereignty and control. Sec Monroe Doctrine.
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Relations With Sfanish-American States.—
Our diplomacy in this direction has been con-

cerned mainly with such matters as (i) protec-

tion from foreign aggression, as of Venezuela
from her creditors, in 1903; (2) pressing pri-

vate claims ; (3) exercising an indefinite kind
of police power to keep order; (4) rarely try-

ing to bring about unity of feeling and action

in various directions, as in the two Pan-Amer-
ican and earlier congresses. The various fac-

tors which complicate the situation are : chronic

revolutions, lack of security to the persons and
property of foreigners resulting, defaulted na-

tional debts, redress claimed by other powers,

jealousy of the United States, lack of consider-

ation and of understanding on the part of the

United States, a theoretical but not very active

republican tie of sympathy. The natural desire

of foreign powers is to collect debts or secure

redress by force, and if this is prevented by the

United States, to make this country responsible.

Our problem is to exercise the control which
our position on the continent demands, with no
assumption of responsibility for the acts of our
neighbors. Somewhere between these positions

there must be a line drawn ; to find it requires a
nice diplomacy.

The Slave Trade and the Right of Search.—
For nearly 70 years the right of search was a

burning question with England in one form or

another. The key to the difficulty was the

painful recollection of British impressment
practice. That was an attempt to enforce a
municipal law on a foreign ship on the high
seas, that is, within another state's jurisdiction.

It was not formally surrendered ; it was disused.

Early in the 19th century began the anti-slave

trade agitation in England, perhaps a unique
example of national altruism. To be made ef-

fective, this movement needed a universal right

of search on suspicion of slave trading, to be
exercised by the war ships of one or more
states. By treaty with several powers, Great
Britain gained this right, but in the case of the

United States the memory of impressment made
this later e.xercise of search too unpalatable.

Hence, of course, slavers would try to screen
themselves by a false use of our flag. To meet
this Great Britain set up two new theories. One
was, 1810, that since American statutes forbade
our citizens to trade in slaves, English ships

and courts might enforce this prohibition— an
absurdity. The other, about 1840, claimed a
right of visit (of a foreign ship at sea in time
of peace) as distinct from a right of search,

which was denied by Mr. Webster and surren-

dered by Lord Aberdeen in 1859, after years of
exasperating cntroversy. (See International
Law.) In 1842, by treaty, the two powers
agreed to maintain separate squadrons for slave

trade prevention, acting in concert when fea-

sible; in 1862, the reciprocal right of search was
at last conceded to ships specially authorized.

To stamp out the slave trade on land and on
sea, as relates to Africa, many states, the
United States amongst them, united in the act

of 1892, but here too a reciprocal right of
search existed only when otherwise granted hy
treaty.

Fisheries and Sealing.— Here we touch the
question of a state's jurisdiction over the high
seas and its coast sea. The treatment of the

Northern fisheries was a problem in the peace

of 1783: it is a problem to-day. In 1783, the
high sea fishery was admitted to be open to the

new state, while an extensive grant of coast
fishing privileges off Newfoundland, Labrador,
Nova Scotia, and the Magdalen Islands, was
added. As a grant, this privilege was termi-

nated by the War of 1S12, according to British

contention. By consenting in 1818 to the re-

vival of but a portion of the coast fishery for-

merly enjoyed, the United States accepted this

theory. The grant of 1818 was in terms per-
petual. Between this treaty and the next, in

1854, much had happened in fishery matters to

disturb the peace of the two countries ; adverse
provincial legislation, the broadening of forbid-

den waters by the headland theory; exclusion
from the large bays under penalty of cap-

ture ; and on the other side, smuggling and ag-

gression by our own smacks. In 1854 came in

the principle of reciprocity, which really meant
free fishing to us, free entry of fish to the

Canadians, which they strongly desired. (See
Reciprocity.) In 1871, this reciprocity, which
had terminated, was revived for a term of years,

coupled with an arbitration plan for striking a
balance of values. Under this the Halifax
Commission, 1877, decided $5,500,000 to be due
Great Britain. Now we are back on the 1818

basis again, but we still need the Gulf fishing

and the Canadians need our market. But as

these are, the one of fluctuating the other of

great. and certain value, it seems false reciproc-

ity to try any longer to balance them. In the

Pribilof seal herd, acquired by the Alaska pur-
chase, the United States had a valuable asset.

These seals spend part of their year at sea, but
returning to their isles to breed are exposed to

pelagic attack. The United States has tried to

prevent this wasteful method of gathering skins

by claiming exclusive jurisdiction over the

Eastern Bering Sea, and by claiming ownership
in the seals while at sea. When these claims

were tested by arbitration at Paris in 1893, they

both broke down (see Bering Sea Contro-
versy), but it had been agreed whatever their

respective rights might prove to be, that sealing

regulations should be enforced by the two
powers for the preservation of the seal herd.

Such were framed, but have proven ineffective.

The best way of treating the question from the

first would have been by international union, to

include Russia and Japan. Mr. Bayard tried

this, but Canada's influence prevented, and later

Mr. Blaine tried the other, mistaken, tack. In

1897, our own country, Japan and Russia, agreed

to prohibit pelagic sealing, so long as experts

deemed essential.

As to Inicroccanic Canals.—The diplomacy
of the United States has been long and often

concerned with the attempt to secure a favor-

able canal concession across some portion of

Central America, and to define such canal's

status. It has been seriously handicapped, how-
ever, by two things: (i) In constant uncer-

tainty as to what route was physically best, it

has had to negotiate, so to speak, in the dark,

with several states, any one of which might be

the sovereign of the route decided upon. (2)

Our policy has alternated between the neutral-

ization of a canal by the commercial powers, as

in the case of Suez, 1888, and single-handed con-

trol and protection by the United States, the lat-

ter predominatmg. The victory of the latter
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policy was made clear by the tlcfeat of the first

Hay-Pauncelote treaty in the Senate. The con-

vincing argument for it was the desire for an
exchisive war right in the canal, for naval

mobilization. This was rendered possible by the

abrogation in 1901 of the Clayton-Bulwer treaty

(q.v.) of 1850 with Great Britain. The reyohi-

tion in Panama and its recognition as an inde-

pendent state in 1903, followed by a canal treaty

with the new state, by which the United States

guarantees Panama's continued independent ex-

istence, are the final steps in this long process

of negotiation and definition. See Panama
Canal.

The United States and the Declaration of
Paris.—Why has the United States, always
standing up for neutral rights, never joined in

the neutral bill of rights of 1856, called the

Declaration of Paris (.q.v.)? It was the aboli-

tion of privateering which was Mr. Marcy's
stumbling block in 1856, because he deemed the

retention of this right necessary to supplement
our small navy. But, he said, if yon will yield the

right to capture enemy's innocent private prop-
erty at sea as well, our accession will be gladly

made. Spain and Mexico likewise refused. Yet
when Spain and the United States were at war
in 1899, neither side employed privateers. It

can be show n that the other rules of the Declara-
tion are in the interest of the United States

and accepted by it ; also that privateering is not
of much practical value to-day, particularly to a

naval power. The conclusion should be drawn
that in this respect our diplomacy has been a

mistake, that we should gain much and lose lit-

tle by accepting the Declaration of Paris in its

entirety.

The Diplomacy of the Civil War.—This was
mainly concerned with three classes of ques-

tions: (1) those relating to the recognition of

Southern belligerency; (2) those relating to the

blockade; (3) those connected with the equip-

ment and reception of Confederate ships of war
in foreign, mostly British, waters. In the first

particular Mr. Seward pursued a wrong-headed
policy, claiming the rights of a belligerent to

blockade and search, for example, which im-
plied a legal war, but denying nevertheless the

existence of a war and of a body of neutral

powers. This mistake complicated much of the

early diplomacy of the war, and made the atti-

tude of the North most difficult. When states

find their relations closely affected by a civil

war, their commerce hampered by the rules of
blockade, contraband and search, a new flag

seeking entrance to their ports, a new govern-
ment de facto applying belligerent rights on the
sea, they are warranted by international law and
by their own commercial interests, in recogniz-

ing the new belligerent and declaring their own
neutrality. In our Civil War, Spain, The
Netherlands, Great Britain, and France did this,

and Mr. Seward complained of it. The block-
ade of southern ports was a gigantic task,

slowly made effective, with some irregularities,

but in the main conducted on legal lines. Great
Britain, the power whose trade was most af-

fected by it, respected it and was even consid-
erate in declining to press remonstrance in view
of lapses in the blockade of certain ports, and in

cases where the declaration of blockade for a

long period was not substantiated in fact. It

was in the partiality with which England's neu-

trality laws were administered at her colonial

ports, and particularly in the violation of those

laws in home waters, that she erred. Two Con-
federate cruisers were built, equipped, armed,
and in some degree manned by British agencies.

They helped to sweep Northern conunerce from
the seas. Mr. Adams and the watchful consuls

resident in England left no stone unturned to

stop them. Never was there a more difficult

position than that of C. F. Adams, nor one more
gallantly filled. Sympathy for the South per-

vaded the ruling class. The gradual change of

sentiment as the war progressed, the conscious-

ness of a dangerous precedent set, the diplomatic

pressure applied after the war by a reunited

United States, these led Great Britain on to the

settlement of the so-called Alabama claims at

Washington in 1871. This was a diplomatic

triumph, because it laid down a strict standard
of neutral behavior, by which England con-

sented that a court of arbitration should judge
her conduct, though denying that it had been
theretofore applicable. See Alabama Claims.

Naturalication Questions.—The allegiance of
individuals is transferred by emigration fol-

lowed by naturalization. But if the laws of two
countries prescribing the conditions of these
processes are not identical, since the new alle-

giance involves protection, upon the return of
the individual to his country of origin a legal

conflict as to his allegiance may occur. So, too,

if his emigration has been unpermitted, or has
evaded military service. Owing to the copious
immigration which has sought the United
States, our diplomacy has been largely con-
cerned with just such cases. Our diplomatic
remedy was to seek as a favor for the individ-

ual, relief from the obligation or service still

due which the naturalized German-.-^merican,
for instance, visiting his mother country, was
held liable for. Some such had served in the
Civil War, some had emigrated as mere boys.
The law was clear, for a state may lay down its

own conditions of emigration. Between 1865
and 1870 the situation became acute, and a rem-
edy was eagerly sought. Another class of diffi-

culties arose where our laws naturalized emi-
grants of states like England, which held the
allegiance of their subjects to be indelible. Here
both countries had claims to the service of the
same person. By the negotiation of treaties

with the North German Union, 1868 ; Belgium,
1868: Hesse, Bavaria, Baden and Wiirtemberg,
1868-9; Mexico, 1868; Sweden and Norway,
1869; Austria and Great Britain, 1870; Den-
mark, in 1872, these difficulties were cured. By
these treaties, the right of expatriation was al-

lowed, and our five years' residence requirement
was recognized. (See Naturaliz.ation.) The
provisions of these treaties were reciprocal.
Two withheld their privileges from youths who
ran away when actually drawn for military ser-
vice. The others made no such distinction.
The subsequent working of these treaties has
not been altogether without friction. It may be
noted that the modern tendency is towards a
uniform five years' residence rule for naturaliza-
tion, as under the new Cuban Constitution.
These naturalization treaties were a very consid-
erable diplomatic achievement, due largely to our
minister resident at Berlin, George Bancroft.

The Diplomacy of the United States in the
Orient.—Tliis has reflected commercial rather



UNITED STATES— DIPLOMACY

than political demands. Owing to the radical

differences in law, in usage, in racial feeling,

European intercourse with the East has in-

sisted for its protection upon a fixed treaty

tariff upon imports, and upon that exemption

from the local law and jurisdiction which we
call exterritoriality. This was a hmitation upon
the sovereignty of Oriental states. On the other

hand, only certain ports in China and Japan
were opened to foreign trade. These various

features appear in our treaties with China, 1844,

1858, and with Japan, 1854, 1857, 1858. Be-

tween i860 and 1880 both countries began to

absorb the new civilization, Japan eagerly and
China, vaster and not so centralized, without

enthusiasm. Here was the parting of the ways.

China thereafter allowed religious freedom,

submitted to our drastic immigration restric-

tions, 1880 and 1894, but otherwise dealt with

the United States on the old conservative basis.

Japan meanwhile abolished feudalism in 1871

;

set up a representative parliament, 1881, 1890;

adopted a code of law framed on an European
model, and made rapid progress in the new ways.

Her victory over China in 189S gave her a posi-

tion which compelled the powers to surrender

their special privileges. In this our own coun-

try had prior to the war taken the initiative.

And in China we have played no sinister part,

though open to criticism for allowing our anti-

Chinese legislation to anticipate for a time

treaty provisions. A considerable influx of

Chinese work people, intense local prejudice

against them in the West, some deadly riots in

which they have suffered, and on the other hand
outrages to missionaries and the Boxer attack

on the legations in Pekin have proved some
mutual ill-will, while in the main the respective

governments have been on friendly terms. With
Japan as a power of the first rank, and with

China soon to be opened to freer trade, our
future relations are likely to be closer and more
important. See Japan; China; Siam.

Cuba and the Spanish War.—The relations

of the United States with Cuba have been im-
pressed with a sense of the latter's geographical

importance, jealousy of its control by any other

state than Spain, and a desire for undisturbed
trade and settled government. To Cuba, Mon-
roe's declaration of policy has applied with pecu-

liar force. The slave interest before i860, at

one time dreaded a free Cuba, at another de-

sired its annexation. Purchase was several

times offered, as in 1847, and in 1854 under the

foolish threat of the Ostend manifesto (see

OsTEND Manifesto), but Spain declined. Dur-
ing the Civil War, Spain showed some sym-
pathy for the South, although it was Southern
influence that had coveted the island. The lib-

eral revolution of 1868 in Spain was reflected

in Cuba, but there cruelly put down. There en-

sued a disturbed decade when our neutrality

was enforced in spite of aroused sympathy,
some filibusterings, and an offer of mediation,

1869. Cuban belligerency was not recognized,

though Grant came within an ace of such action.

In 1878 the rebellion collapsed, in 1894 't broke
out again. In the interval had come illusory re-

forms, better trade under reciprocity with the

United States, and steady misgovernment. We
were nearly affected by the new insurrection, in

damage to trade and the burden of preventing
filibustering. Yet what remedy was there? Rec-

ognition of Cuban independence was out of the

question, since independence as a fact did not
exist. Recognition of Cuban belligerency was
inconsistent with our usage and would have
hurt our trade still more, while releasing Spain
from all further responsibility for losses in

Cuba. There remained inaction or intervention.

The hand of the administration was forced

early in i8g8 by the destruction of the war ship

Maine in Havana harbor, attributed by many to

Spanish agencies, though a court of inquiry

fixed no responsibility. War resulted. The
chief points at issue before the peace commis-
sioners at Paris were, the assumption of the

Cuban debt by Spain, and the disposition of the

Philippines. After a struggle and the payment
of a solatium, Cuba was set free without being

saddled with the costs of her ravaging, and the

Philippines were ceded to the United States.

So strong was the opposition to this last, as an
act of domestic policy, that the Senate barely

ratified the treaty.

Modern Diplomacy and General Character-

istics.—Other topics with which our diplomacy

has had to do might be detailed. Extradition,

copyrights and trademarks, free navigation of

rivers, Samoan affairs, tariff by treaty, and so

on ; but these are more conveniently discussed

elsewhere. American diplomacy to-day still

shrinks from an active part in European politics.

This was explicitly stated to the Hague Confer-

ence in 1899. With this in mind it is a ques-

tion if the United States can properly be called

a world power. But in point of fact, our inter-

ests and our diplomacy have been more im-

pressed by those of Europe than we may think.

Our share in international legislation relating to

the care of the wounded, industrial property,

the slave trade, submarine cables, exchange of

official documents, are examples, and particular-

ly since the Spanish War has this been true.

One detects in our recent diplomacy a more
confident tone, a readier initiative, even the air

of leadership, coupled with ingenuity of re-

source and that simplicity and directness of aim

which have long been its characteristics. But

yet its defects and handicaps must not be lost

sight of,— lack of continuity from frequent

change in administration and in party, lack of

certainty because of the Senate's control of

treaties made by the Executive, lack of a trained

diplomatic service. In reviewing the diplomacy

of the United States as a whole, one is im-

pressed by its blunt straightforwardness (some-

times amounting to crudity or ill manners), by

its usual freedom from intrigue, lastly by its

rather surprising successes, owing surely to the

soundness of its aims. "Observe good faith and

justice toward all nations," wrote Washington
in his farewell address, "cultivate peace and

harmony with all." Could any diplomacy have

had a nobler rule laid down for it? See also

Diplomacy; International Law: Treaties.

Consult: Hart, 'Foundations of American
Foreign Policy' (1901): Wilson, 'History of

United States' (1904) ; Foster, <A Century of

American Diplomacy.' (1900), and 'American
Diplomacy in the Orient' (1903) : 'Treaties and

Conventions of the United States' (1889);

Richardson, 'Messages and Papers of the Pres-

idents' (1896). Theodore S. Woolsey,
Professor of International Law, Yale University.
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19. United States — The War With France.

Tlie mubuak of war in i^y.^ between Great
Britain and the French Republic placed the

United Stales in a most embarrassing position.

President Washington determined to adopt a
policy of neutrality, but for two reasons he
found it very difficult to do so. In the first

place were the treaties concluded with France
in 1778. The treaty of alliance guaranteed for-

ever the integrity of the French possessions in

America, and the treaty of commerce provided
that F'rench privateers and their prizes should
have shelter in United States ports, a favor

which was denied to the enemies of I'rance. The
question of the privateers gave most trouble.

If the United States had adhered strictly to the
obligations of the treaty they could not have
preserved neutrality. Fortunately, at a critical

time, the President's position was strengthened
by the intemperate conduct of the French min-
ister, Citizen Genet (q.v.). The encroachments
of the belligerents upon our trade rights con-
stituted a second obstacle to the maintenance
of a neutral policy. The Britisli and French
appeared to vie with each other in their zeal for

seizing and confiscating American merchantmen
and their cargoes. Many of these outrages could

not be justified even under their own extrava-

gant interpretation of the principles of interna-

tional law. The partial compromise of the
troubles with Great Britain in 1794 served to

increase the hostility of France.
In March 1797, just after the inauguration

of President Adams, news was received that

the French Directory had refused to accept
Charles Cotesworth Pinckney, who had been
sent to supersede Monroe as minister. Desiring
to bring about a peaceful settlement if possible,

Adams sent Elbridge Gerry and John Marshall
to join Pinckney in a special mission. Shortly
after their arrival in Paris they were approached
by some agents of Talleyrand, who informed
them that the Directors were much annoyed at

certain remarks made by President Adams in a

recent speech, but that a douceur of 1,200,000

livres would probably mollify their wrath. Ne-
gotiations went on for several weeks, but as

the commissioners refused to submit to black-

mail, nothing was accomplished. On 5 March
1798 the President informed Congress that cer-

tain dispatches had been received from France,

which he would lay before them as soon as

they could be deciphered and translated. A sec-

ond message dated a fortnight later stated that

the peace mission had been a failure and urged
Congress to prepare for war. The Federalists

were jubilant and the Republicans very much
disconcerted. The publication of the dispatches,

however, aroused such strong popular feeling

against France that the moderate Republicans
gave up their opposition. These documents be-

came known as the X. Y. Z. Correspondence
(q.v.), because the government used those letters

in referring to Talleyrand's re])resentatives.

Both houses of Congress agreed by large major-
ities to support the President's policy. An act
was passed establishing the navy department, and
Benjamin Stoddert of Maryland was appointed
as the first secretary. Previous to this time
naval affairs had been in charge of the war
department. Money was appropriated to equip
the navy, to strengthen the coast defenses, and
to buy arms and ammunition. An act of 14 July
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1798 levied a tax on houses, land, and slaves,

the first national direct tax ever imposed in the
United States. Of more doubtful wisdom were
the Naturalization, Alien, and Sedition acts,

which were directed against French sympathiz-
ers.

The President's course was approved with
as much enthusiasm by the public as it was
by Congress. *i\Iillions for defense, but not one
cent for tribute," became the popular cry. Scores

of patriotic war songs were written, among them
being "Adams and Liberty" and "ITail, Colum-
bia." Monster mass meetings were held through-
out the country, militia companies were organ-
ized, and liberal contributions were made for

the support of the infant navy. The President

continued his preparations for war, then, with

every assurance that the nation would support

him. Washington was called from retirement

to assume the duties of lieutenant-general and
commander-in-chief of the army. Naturally

much was left to his discretion in the choice of

subordinates. Hamilton, Knox, and Charles

Cotesworth Pinckney were, at his suggestion,

commissioned as major-generals. An unfortu-

nate controversy at once arose in regard to the

question of seniority. Adams favored Knox,
and gave an order that his commission should

be made out before the other two. This plan

was so strongly disapproved by Washington that

the President finally yielded, and Hamilton was
made second in command. F"our brigadiers were
appointed, and steps were taken to increase the

army to a war footing. These elaborate prep-

arations for the strengthening of the land forces

seem somewhat premature. It was not at all

likely that France would attempt an invasion,

and. unless Spain should be drawn into the

conflict, there was no territory in America which
we could attack. As a matter of fact, hostilities

were confined to a few minor naval engagements.
Early in July 1798 Stephen Decatur, the elder,

in command of the sloop of war Delaware seized

a French privateer mounting 20 guns. The prize

was refitted, named the Retaliation, and placed

under the command of Captain Bainbridge. The
most serious battle of the war was fought otJ

the island of Saint Kitts in February 1799. Af-
ter a chase of three hours and a fight of an
hour and a quarter. Commodore Truxtun's flag-

ship, the Constellation, forced the French frigate

L'Insurgente to lower its colors. La Ven-
geance, another French frigate, attacked by
Truxtun in February 1800, escaped only as the
result of an accident. Just as the victory was
almost won tlie foremast of the Constellation
fell over the side, drowning a young midship-
man and several of the crew, and making it

impossible to continue the pursuit of the enemy.
In spite of these successes the President man-

ifested very little zeal for the prosecution of
the war. This was doubtless due in part to
jealousy of Hamilton, but it was mainly the
result of his intense conservatism. John .-Xdams
was not tlie man to sympathize with the hair-
brained schemes of Hamilton for the conquest of
the Floridas, and he was certainly not the man
to continue a war when there was no longer
good cause for it, merely because public opinion
seemed to favor it. Hearing that the French
government would receive a minister from the
United States and would treat him with courtesy
and respect, he nominated William Vans Murray
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to that position. The members of his own party

were taken completely by surprise, and the

leaders of the war faction made an attempt to

defeat Murray's confirmation in the Senate.

Adams checkmated their plans by withdrawing
Murray's name and substituting three commis-
sioners, Murray, Chief Justice Ellsworth, and
Patrick Henry {25 Feb. 1799). Henry refused

to accept, and William Davie of North Carolina

was selected in his stead. Much to the chagrin

of Hamilton, the Senate confirmed the nomina-
tions. The Hamilton partisans in the Cabinet

now made a final attempt to delay the departure

of the commissioners, but their success was of

short duration. The President asserted_ his au-

thority, and the commissioners set sail in Octo-

ber 1799. The Federalists throughout the coun-

try were at first surprised, not to say disgusted,

at the peace policy of the chief executive. Ham-
ilton's intrig-ues to checkmate his plans, more-
over, resulted in a revulsion of feeling, and it

may safely be said that the commissioners sailed

with he approval of the vast majority of the

American people.

The mission was successful. A treaty of

peace was concluded with the First Consul, 30
Sept. 1800. Provision was made for the resto-

ration of captured ships and goods which had
not yet been condemned. For protection in the

future the rule was adopted that "free ships

make free goods," except in the case of contra-

band of war. The terms blockade and contra-

band were defined, and certain regulations were
made in regard to prizes and privateers.

_
The

most serious problem arose from the desire of

the United States to be released from the obli-

gations of the treaties of 1778 andthe desire of

France to avoid paying indemnities for the

American vessels and cargoes which had been
confiscated. Article two of the new convention

provided for the postponement of both questions

until a future settlement, with the understanding

that in the meantime the treaties of 1778 should

not be in force. Strong opposition was made
in the Senate to this article on the ground that

it sacrificed the claims of American merchants.

It was finally struck out and a clause was
inserted limiting the convention to eight years.

In this amended form the treaty was returned

to France. Napoleon ratified it with the proviso

that each country made the concession which

the other demanded. The Senate passed the

final vote of ratification with this understanding.

It was this bargain which gave rise to some
of the French spoliation claims. The obligations

of France were, of course, not to the United

States government, but to American citizens who
Were engaged in foreign trade. Consequently

when our government released France from
those obligations, it tacitly assumed them itself.

This treaty of 1800, like the Jay Treaty with

England, was really only a temporary settlement.

The troubles with both countries continued until

the close of the great European conflict on the

battlefield of Waterloo. See Treaties; United
St.vtes— Diplomacy of the.

Consult: Schouler, 'History of the United
States'; MacMaster, 'History of the United
States'; Morse. 'Life of John Adams'; Lodge,
'Life of Hamilton'; Adams, 'Works'; Annals
of Congress, VH.-X. ; American State Papers,

Foreign Relations ; Treaties and Conventions

of the United States (1776-18S7) ; Richardson,

'Messages and Papers of the Presidents.'

W. Roy Smith,
Associate in History, Bryn Mawr College.

20. United States— The Louisiana Purchase.

The vast province of Louisiana was
ceded by France to the United States 30 April,

1803, the purchase price being $15,000,000. Orig-

inally belonging to France, Louisiana was ceded

to Spain by the treaty of Paris in 1763, and
was retro-ceded to France for the purpose of

colonization I Oct., 1800, with the understanding

that if it was ever again ceded away, it should

revert to Spain. It was shortly after President

Jefferson's installation that information con-

cerning the retrocession of Louisiana to France
reached America. Though the act was believed

to be hostile to the interests of the United

States, yet Jefferson hoped to maintain the

friendly relations with the French government
so recently restored by the so-called treaty of

Morfontaine. But when the Spanish intendant,

Don Juan Ventura Morales, closed the port of
;

New Orleans to American trade, Jefferson be-

gan to see the purpose of the first Consul in

securing the retrocession of Louisiana and to

experience a foretaste of Bonaparte's aggressive
,

policy. Morales' act in closing the right of

entrepot at New Orleans, as the right of deposit

was called, was regarded throughout the United
States with feelings of strong disapproval. Ex-
citement ran high, especially in Tennessee and
in Kentucky, in which states the people were
eager for war. The Western settlers looked
upon the summary closing of the port as the

initial step in Bonaparte's aggressive policy,

which contemplated not only the arrest of

American trade development, but also of any
farther expansion toward the Mississippi. The
Western traders had chafed greatly under Span-
ish authority along the banks of the Mississippi.

Spain blocked the way to farther expansion on
the west and held control of all the waterways
leading to the Gulf of Mexico, since the entire

seaboard along that gulf was under Spanish do-
minion. Moreover, the whole valley of the Ohio
as far as Pittsburg was dependent upon the per-
mission of the_ king of Spain for an outlet to

the Gulf for its rapidly increasing trade with
the outside world. Ibis permission the king
granted, and by the treaty of 1795, which Godoy
executed by way of offsetting Jay's treaty, Spain
gave the United States special privileges along
the Mississippi, as the right of deposit at New
Orleans with only a nominal charge. Still the

Western traders were subjected to much an-

noyance under Spanish rule, and a growing de-

sire manifested itself to expel Spain from that

region and to annex her rich territory to the

United States.

After Charles IV. ceded Louisiana to France
and Spain retired from the Mississippi, condi-

tions were not improved, but rather aggravated,

since the Western States feared Napoleon's
grasping ambition quite as much as they had
despised King Charles' authority. When, there-

fore, the port of New Orleans was summarily
closed, preparatory to tlie transfer of that

region to France, there was such an outburst of

popular feeling throughout the United States

that President Jefferson was constrained, despite

his strong desire for peace, to open negotiations
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immediately for the purclmse of West Florida

and New Orleans, as affording an outlet to the

sea. Accordingly, he instructed his ambassadors

at Madrid and Paris, if possible, to ob-

tain from their respective governments the ces-

sion of West Florida and New Orleans. Con-
gress was fully alive to the demands of the

people, and on 12 Jan. 1803 appropriated

$2,000,000 with a view to purchasing tlie de-

sired territory. Jefferson appointed James Mon-
roe as minister extraordinary to France to aid

Chancellor Livingston, United States ambas-
sador at Paris, to effect the purchase of New
Orleans and West Florida. When Monroe set

sail for France, on 8 March, 1803, Jefferson

was not at all confident that Monroe's mission
would be successful. He admitted that he sent

him largely to conciliate the people and to re-

store political quiet throughout the country, then
much worked up over the situation.

In treating for the purchase of West Florida

and New Orleans Monroe's instructions included
three contingencies : Monroe and Livingston were
to buy the desired territory if it could be
bought for any sum not e-xceeding $10,000,000.

They were to offer, besides the purchase price,

commercial privileges for 10 years in the ceded
ports, the incorporation of the inhabitants on
an equal footing with the citizens of the United
States, and, if demanded, even a guaranty of

the wes', bank of the Mississippi. As a second
contingency, in case France refused to sell the
territory in question, the ambassadors were in-

structed to sue for the right of deposit, together
with such privileges as France would grant. In
the event France acceded to neither of these
propositions, then the ambassadors were to be
given special instructions by Congress adapted
to the case. This last contingency might mean
war, or it might mean further procrastination.

In a communication to the first Consul, delivered
through Pichon, Jefferson had already hinted
at a probable alliance with England in case
France declined to accept any terms whatsoever
and positively refused relief to the United
States from the severe conditions of trade along
the Mississippi. When Livingston and Monroe
first opened negotiations through Talleyrand for
the purchase of New Orleans and West Florida,
the French minister of foreign affairs held out
but little hope. The American ambassadors
used every argument, but to no purpose, ap-
parently. However, the aspect of affairs soon
changed. The first Consul was growing weary
of the drain on his resources which Santo
Domingo entailed. He reflected, too, that he
would soon need all the men and money he
could command for the execution of his plans
in Europe. When, therefore, he received intel-

ligence of the death of Leclerc in Santo Do-
mingo and the annihilation of his army and the
general uprising of the negroes of that province,
he realized that the ofTer of the United States
furnished him a suitable occasion for abandon-
ing his costly schemes of French colonization
in America, under cover of a new enterprise,
and he gladly closed with the American am-
bassadors to cede to the United States the whole
of Louisiana for the largest sum he could ob-
tain. He needed money to replenish his ex-
chequer for his contemplated war with England
and Germany, and he did not hesitate to break
his wgrd with Spain in ceding away Louisiana,

which act, perhaps, he intended as a punish-

ment for Spain for Godoy's treaty with the

United States. The American ambassadors, as-

tonished at the offer to sell the whole or no
part of Louisiana, though not authorized to

purchase the entire province, wisely closed with
Talleyrand and Marbois and agreed to buy the

whole of Louisiana. After some haggling over
the price, Livingston and Monroe agreed to pay
France $16,000,000. The documents were signed

early in May and antedated to 30 April 1803,

and thus the United States, beyond the expec-

tation of all, acquired possession of the vast

province of Louisiana.

The treaty for the cession of Louisiana is

rotable in that it contains no definition of the

Isoundaries of the property transferred. When
the American commissioners insisted that the

boundaries of Louisiana be defined, they were
merely informed that the boundaries were the

same as they were in the hands of France, accord-

ing to Berthier's original treaty of retrocession.

However, it was definitely understood on both

sides that the Floridas were not included in

the transfer, since that territory did not belong

to France. Article HI. of the treaty provided

that "the inhabitants of the ceded territory shall be

incorporated in the Union of the United States,

and admitted as soon as possible, according to

the principles of the Federal Constitution, to

the enjoyment of all the rights, advantages and
immunities of citizens of the United States."

In addition to the sum of $11,250,000, which the

United States promised to pay France, the

United States agreed to assume the spoliation

claims of American citizens against the French
government, amounting to $3,750,000, thus mak-
ing the price in all $15,000,000. The ratifica-

tion of the treaty by the Senate of the United
States gave rise to a perplexing constitutional

question as to the right of Louisiana to be ad-

mitted into the Union and the process to be

adopted. President Jefferson recommended,
since there was no authority in the Constitution

to buy foreign territory, that a constitutional

amendment be adopted as the most convenient

solution of the problem. However, the treaty

was at length ratified without recourse to a

constitutional amendment, and the President

acquiesced even at the risk of making blaiik

paper by construction of the Constitution. Spain
protested vigorously against the cession of

Louisiana to the United States, alleging that

the first Consul had violated the treaty of retro-

cession and claiming that the province could be
ceded to herself only. But when the Spanish
government realized that both the United States

and France were resolved to make good the

transfer, even by a resort to arms, if need be,

Charles IV. yielded and accepted the cession as

inevitable. Thus, for $15,000,000, the United
States added to her territory a vast region ex-

tending from the Mississippi to the Rocky
Mountains, and from Mexico to the Lake of
the Woods. The annexation of Louisiana not
only increased the territory of the United
States by an immense area, but it also put a new
complexion npon the politics of the nation and
marked a new epoch in the national life.

In loot the total population of the 14 States
and territories occupying the area originally in

the Louisiana Purchase was 14.706,563. Their
industries are shown in the following tables;
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VALUE OF FARM PROrERTY.

Arkansas $181,416,001
Colorado 161,045,101

Indian Territory 9::,i8i,6i5

Iowa 1,834.345.540

Kansas 864,100,286
Louisiana 198,536.906

Minnesota 788,684,642
Missouri 1,033,121,897

Montana 117,859,823

Nebraska 747,9So.o57

North Dakota 255,266,751
Oklahoma 185,343,818
South Dakota 297,525,302
Wyoming 67,477,407

Total $6,724,855,132

or a permanent value in farm property alone

of over 448 times what we paid for the entire

property.
MANUFACTURES.

Capitalization

Arkansas $35,960,640
Colorado 62,825,472
Indian Territory 2,624,265
Iowa :02,733,io3

Kansas 66,827,362
Louisiana 113,084,294
Minnesota 165,832,246

Missouri 249,888,581
Montana 40,945,846
Nebraska 71,982,127
North Dakota 5,396,490
Oklahoma 3,352.064
South Dakota 7,578,895
Wyoming 2,411,435

Total $931,442,820

or a permanent value in manufactures alone of

over 62 times what we paid for the entire prop-

erty.

YEARLY PRODUCTS.

Agriculture Manufactures
Arkansas $79,649,490 $45,i97,73i

Colorado 33.048.576 102,830,137
Indian Territory 27,672,062 3,892,181
Iowa 365,411,528 164,617.877
Kansas 209,895,542 172,129,398
Louisiana 72,667,302 121,181,683
Minnesota 161,217,304 262,665,881
Missouri 219,296,970 385,492,784
Montana 28,616,957 57,075,824
Nebraska 162,696,386 143,990,102
North Dakota 64,252,494 9,183,114
Oklahoma 45,447,744 7.083.938
South Dakota 66,082,419 12,231,239
Wyoming 11,907,415 4,301,240

Totals $1,555,862,189 $1,491,873,329
1,491,873,329

Grand total $3.047,735.518

or a revenue each year of 203 times what the

United States paid for the entire property. See
also Louisiana Purchase.

Edwin W. Bowen,
Department oj Latin, RanJolpli-Macon College.

21. United States — Causes of the War of

1812. The latter years of the l8th and the
earlier years of the igth centuries witnessed a
phenomenal growth of American commerce due
to incessant wars in Europe. Naturalization
was easy in the United States and the wages
of seamen were high. Great numbers of Eng-
lish sailors availed themselves of these advan-
tages. England became jealous of American
trade. She had never granted to her subjects

the right of expatriation, though she gladly re-

cruited seamen wherever they could be found.

In 1793 the right of searching neutral, especially

American, vessels was claimed and put into

practice. This so-called right meant that wher-
ever an English warship met American mer-

chantmen or war vessels they were required to

stop, order their men on deck and permit as

many sailors to be seized and forced into the

English service as were unable to prove their

nationality. It was maintained that only de-

serters from the English navy were wanted ; but

in the period of 1796 to 1802, 1,042 American
seamen were pressed into the English naval

service on the plea that they were deserters.

When the war between Great Britain and
Napoleon broke out afresh in 1803, American
trade received another impetus. French, Span-
ish, and even English traders raised the Ameri-
can flag in order to get the advantages of

neutrals. An arrangement between England and
the United States permitted American vessels

to take in cargoes in her colonies provided these

commodities were consigned to United States

ports. The cargoes were afterward reshipped

to Europe. This arrangement gave rise to great

abuse. Ship-owners learned to touch at Ameri-
can ports, unload their cargoes, pay the required

tax in the form of a bond, reload and, at the

same time receiving their bonds back again, set

sail for foreign markets. Thus it appeared that

England's commerce would fall into the hands
of her rivals. To break up this almost illicit

trade and at the same time to bring the impress-

ment policy more strictly to bear upon the Ameri-
cans, British war vessels were stationed just

outside the more important ports of the United
States. In the rigor of this surveillance Ameri-
can citizens were seized and American vessels

confiscated in larger numbers than ever before.

English cruisers virtually blockaded the Atlantic

coast from Maine to Georgia. On 27 June the

British war vessel, Leopard, under orders from
the British admiral at Halifax, signaled the

Chesapeake to stop as she was leaving Norfolk
harbor. An officer was sent aboard the Chesa-
peake to search for deserters. Commodore Bar-

ron of the Chesapeake refused to muster his

men. Thereupon the Leopard opened fire and,

taking the Chesapeake by surprise, speedily dis-

abled her; three men were killed and eighteen

wounded. When the search was completed only

one Englishman was found. Nevertheless three

American sailors were taken away, one being a

negro. The "Chesapeake affair" excited the peo-

ple of the United States almost beyond precedent.

Indignation meetings were held in most of the

towns. Prominent men presided over these gath-

erings : thousands of petitions calling loudly for

reparation were sent to the President. War
soon became the cry. President Jefferson did

not believe in war, Jaut he felt keenly the force

of the insult and, after forbidding American
harbors to English war vessels, he sent an agent

to England to demand disavowal of and repara-

tion for the attack on the Chesapeake. England

paid no attention to the President's representa-

tions.

While English-American relations were thus

assuming a threatening attitude neutral trade

was suffering still further restrictions in Europe.

In May 1806, provoked by Napoleon's closing

the ports of Hamburg and Bremen, England

declared, through her Orders in Council, the

coasts of Belgium, Holland and Germany to the

mouth of the Elbe in a state of blockade. On
21 Nov. 1806 the French emperor replied by the

Berlin decree which declared a similar blockade

of all the ports of England. Neither the orders
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nor the decrees could be enforced, but they

made trade with England, France, and Germany
iinlawful. Yet during tlie year 1807 still other

Orders in Council were issued. These closed

to neutral commerce all the ports of Eu-
ropean states friendly to France, and author-

ized the seizure of any neutral vessel en route

to any closed port unless its captain first entered

an English harbor, subjected its cargo to taxa-

tion and obtained a license to trade. Napoleon's
reply was the Milan decree, which ordered the
confiscation of every neutral vessel that permit-

ted itself to be searched or in any wise recog-
nized the British Orders in Council.

The British orders and the French decrees,

the so-called right of search and finally the

actual attacking of American war vessels seemed
to leave the United States government no peace-

ful way out of her situation. President Jeffer-

son, however, suggested in 1807 that an embargo
be laid on all American shipping. Congress
had already prepared the way for such a policy

at its previous session in the non-importation
law which had not been put into force until a
few weeks before. Congress assembled in

November 1807, and immediately fell in with
the President's idea of starving Europe into a
recognition of the rights of neutral trade. The
embargo went into effect in December 1807, and
remained in force until 4 March 1809. This law
solved none of the difficulties it was intended
to solve. Opposition to the measure became so
great that an Enforcement Act was passed. This
gave the President despotic powers ; yet the com-
mercial sections of the country resisted the law
and smuggling became so general in New Eng-
land that local officers of the United States

declined to make any effort to stop it. The
South suffered much hardship, too : tobacco and
wheat, the principal commodities of export,
shrank to one half their former value. The
Union itself seemed about to go to pieces just

before the close of Jefferson's administration.

In place of the embargo a second Non-inter-
course Act was substituted, which, though it

practically prohibited trade with the great war-
ring powers of Europe, gave some promise of
improving the condition of commerce. With
this change of policy Madison became President,

4 March 1809. England now sent a new min-
ister, David Erskine, who speedily negotiated
a treaty wliich promised the withdrawal of the
Orders in Council. Madison suspended the Non-
intercourse against Great Britain on 10 June
1809 by proclamation. The merchants and ship
owners who had respected the Non-importation
hastened their goods and ships to sea. On 10
June 600 vessels sailed from American ports to
take chances with their enemies in Europe. In
July the news that Erskine's treaty had been
disavowed by the London cabinet and that
Erskine himself had been recalled came as a
painful surprise to tlie American people. Madi-
son issued at once a second proclamation which
recalled the first and replaced the former re-

strictions on English trade. The British cabinet
now sent F. J. Jackson as minister to the United
States. Jackson completed the alienation of
the American government. He insulted the
President and ruined his own cause by insisting
that Madison had duped Erskine into signing
tlie recent treaty. The new minister was sum-
marily dismissed. Rose, another British repre-

sentative, appeared next year in Washington,
but his efforts availed nothing so long as his

government forbade him to yield the great point
in question— the repeal of the Orders in

Council.

The year 1809 proved the Non-intercourse in-

effective, more injurious to Americans than to
England and France, for now both powers had a
chance to enrich themselves by enforcing the
laws of the United States against her own com-
merce. Napoleon proposed in his Rambouillet
decree (March 1810; to sieze every vessel within
his reach, that is, in the French harbors, on
the ground that such vessels had, perhaps, recog-
nized England's Orders in Council and were
thus subject to his Milan decree; or if not, then
they had violated the laws of their own country
in offering to trade at all with either France or
England. In a few months $10,000,000 worth
of property was thus seized and finally con-
fiscated. Before Napoleon issued his Rambouil-
let decree the American Congress had resolved

to repeal the Non-importation Act In place of

it a new law was passed which held out a sort

of bribe to England and France: in case either

nation should cease to violate the commerce of
the United States then non-importation_ should
be revived against the other and maintained
until neutral trade ceased to be violated. Na-
poleon again turned an American law to his

own advantage : he announced that his decrees
would be suspended as against the United States

after i Nov. 1810, if by that time England
had suspended her orders or if the United
States "caused her flag to be respected." How-
ever, he continued to sequester American car-

goes. President Madison considered this a suffi-

cient concession. He gave England warning
that non-intercourse would be enforced against
her if the Orders were not rescinded by 2 Feb.
1811. When the time expired, no action having
been taken by England, Congress renewed the
former law and prohibited all importation of
English goods. This caused some alarm in Eng-
land, but there was no abatement of impress-
ments. A new minister was sent to Washington.
His instructions, however, still permitted no
promises of any change in British policy.

While the ire of America was constantly ris-

ing there came the news in May 1811, only three
months before most of the congressional elec-

tions were to take place, that the United States
frigate. President, had encountered the British
sloop. Little Belt, after a hot chase of several
hours, and practically annihilated her. Never
was news more welcome to American ears. The
"Chesapeake affair* had been avenged. Min-
ister Foster wrote his government that the
Americans no longer pressed for reparation on
that score. Public meetings were again held
and the newspapers, especially in the South,
were filled with exaggerated accounts of what
had happened. Other events occurred during
the summer and autumn of 181 1 which tended
to hasten the breach with England. The Indians
on the western frontier from Fort Dearborn to
northern Georgia formed a confederation against
the United States. Tecumseh, the famous Shaw-
nee chief, was the soul of the movement. It

came to a battle at Tippecanoe, in western In-
diana, on 7 Nov. 181 1. The Americans, under
General William Henry Harrison, gained a com-
plete victory. Teciunsch joined the English soon
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after and the general belief that England insti-

gated the Indian attacks was confirmed. Harri-

son's victory was the second good omen of the

year.

Notwithstanding all these causes for war it

is quite probable that the government would not

have declared hostilities the next year but for

the revolution which took place in the Republican

party— the controlling party since 1801. This
party had come into power as an uncompromis-
ing opponent of English influence in the country.

It had, however, for its leader and founder a
man who opposed war from principle— Jeffer-

son. The old Republicans, co-workers with Jef-

ferson, had become so opposed to war that they

permitted themselves to be isolated. The events

of 181 1 taught the people a bolder policy. The
antipathy for England which pervaded the ranks

of the party had outgrown peaceful embargoes
and non-importation laws; men thought again

of the Revolution. They elected new representa-

tives to Congress. The new Congress had_ a
membership of one hundred and forty ; on its

assembling more than seventy were found_ to

be young and untried politicians. The most im-
portant of these new men were Henry Clay of
Kentucky and John C. Calhoun of South Caro-

lina. When Congress met the younger element

evinced a war-like feeling quite unusual in that

body. Clay was at once elected speaker of the

House, and with the aid of his friends he organ-

ized that branch of the legislature for the pur-

pose of war. These young leaders were vigorous
nationalists; they thought of the Union as a
great state ; they looked to the future and had
confidence in the Republic ; they were imperial-

ists who not only hoped to compel Europe to

respect their flag but who aimed to conquer and
annex Canada. They counted on using their

strength to the utmost advantage against Eng-
land because of the impending struggle^ with
Napoleon. In this President Madison joined
them. From November 181 1 to the end of the

session the new party exercised all its ability

and ingenuity in persuading Congress and the
country to prepare for hostilities. After long
and weary debates and after many a compromise
on army and naval matters, war was at last

declared 18 June. The invasion of Canada had
already begun. See Treaties; International
Law ; United States— Diplomacy of the.

Consult: Adams, 'History of the Administra-
tions of Jefferson and Madison* ; Schouler,
MacMaster, 'History of the United States';

Hunt, "Life of James Madison.'
William E. Dodd,

Professor of History, Randolph-Macon College.

22. United States — The War of 1812. The
War of 1812 began officially on 18 June. The
army of the United States numbered at that

time 6,744 regulars. It was poorly equipped,

poorly drilled and its morale was extremely

low. But Congress had authorized its increase

to 25,000 and provided, at least by law, for a

second volunteer army of 50,000 men ; besides,

the militia of the several States was called on to

co-operate with the regulars and the volunteers.

The result of these acts was very unsatisfactory.

The regular army never during the war_ reached

10,000, the volunteers appeared only in small

numbers and the militia offered to serve only

for short terms and then preferably in their

own States. The governments of the New Eng-

land States prohibited their militia from going

beyond their State boundaries and various ob-

stacles were put in the way of enlisting. The
South was too remote from the theatre of action

to feel the need of sending the militia to the

front. Tennessee, Kentucky and the old North-

west furnished the main body of soldiers, regular

and irregular, who fought in this war. The
American navy apparently promised still less at

the beginning of the conflict. It consisted of seven
frigates and nine smaller craft. And as to the

sinews of war, the treasury was in a precarious

condition as a result of the numerous trade

regulation acts of Jefferson's and Madison's ad-

ministrations. Congress was inveterately op-

posed to laying new taxes in any form. Loans
had to be resorted to at the beginning. But the

bulk of the capital in the country was in New
England and New England was bitterly opposed
to the war. Hardly half the money asked for

was subscribed. On the other hand, England
was contending in Europe with her great enemy.
Napoleon. The British troops in Canada num-
bered barely 7,000; their line of defense was
1,000 miles long. The English navy was, how-
ever, the undisputed mistress of all the seas

;

the North Atlantic squadron counted three bat-

tle ships, 20 cruisers and 50 smaller ships.

The conquest of Canada was made the first

object of attainment. An army of 1,850 men,
under command of General William Hull,

crossed the Detroit River in the latter part of

July 1812. Hull threatened the British strong-

hold, Maiden, for a few days ; but hearing that

the English and their Indian allies had seized

Mackinaw, a fort at the head of Lake Huron,
he retreated across the American border to

Detroit. From this point Hull hastened off two
regiments to oppose the advance of the enemy
from the west At this juncture the British

Major-General Brock crossed the river and de-

manded the surrender of the_ Americans. Hull's

supplies were already becoming scarce, his basis

of operations was 200 miles south, and his com-
munications were most difficult to maintain. He
surrendered the fort and all the troops under

his command, without a fight, on 14 Aug. 1812.

Some 2,500 men, 33 guns and the whole of Mich-

igan were thus lost at the beginning of the

contest. The principal cause of thiswas the

failure of General Dearborn to march into Can-

ada from the eastern end of Lake Erie, according

to the plan of the campaign, and thus cut off

all supplies from Brock and finally force him
to surrender. But while Hull made his way
through dense forests to Detroit, Dearborn was

in Boston attending to the political side of the

war. Not until October, nearly two months after

the disaster at Detroit, did Dearborn cross the

Niagara; and then it was with only a small

part of his army under the command of Van
Renssellaer, a New York militia commander.
Van Rensselaer attacked Queenstown (13 Oct.

1812), and was repulsed by General Brock, who
had hastened from the scenes of his recent

triumph to check this second movcrnent. He
was successful, though he was killed in the en-

gagement. The campaign closed with the enemy
in possession of the western forts and the terri-

tory of Michigan to the Maumee River. In the

east the border remained the same.

But while things had thus gone ill on land,

the navy had in a measure restored American
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confidence. The frigate Constitution, Captain

Isaac Hull in charge, met the British Guerriere

about 800 miles northeast of Boston on 19 Aug.
1812 and captured her after a fight of 30 min-
utes. Hull reduced his enemy's ship to a com-
plete wreck, killed or wounded one third of

their crew and received the remainder as pris-

oners of war. On 18 October, the American
sloop, Wasp, met the British sloop, Frolic, and
completely demolished her and on the 25th the

United States, a frigate of 44 guns, fought the

British frigate, Macedonia, 38 guns, and gained

as signal a victory as that of Hull over the Guer-
riere. This telling work of the navy took the

world by surprise. England forbade her sea-

captains to fight American ships of superior ton-

nage. American privateers swarmed the At-
lantic. They did effective work. It became
dangerous for an English merchantman to cross

the English channel. They captured 500 vessels

during the fall and winter of 1812-13. Marine
insurance for the Irish Sea rose to 13 per cent.

The campaign of 1813 centred about Lake
Erie. General William Henry Harrison had led

an army of militia, volunteers and regulars from
Kentucky during the preceding summer with
the object of reconquering Detroit. The winter
and spring of 1812-13 were practically wasted;
but news reached him, while still in upper
Ohio, 12 Sept. 1813, that Commodore Perry
had annihilated the enemy's ships on Lake
Erie, and he began to move forward more
rapidly. Perry had devoted the spring and
summer to the construction of a fleet which he
thought would break the power of the British

on the lake. On 10 September, Perry came up
with tlie enemy's vessels under command of
Captain Barclay. After a serious mishap to his

flagship Perry took command of the Niagara,
came within close range and after two and a half

hours of heroic fighting, completely defeated
him. Thenceforth the lake remained in Ameri-
can hands. Harrison was now on the ofi'ensive.

With the aid of R. M. Johnson's regiment of
cavalry he forced Proctor, the English com-
mander, across the Detroit. Proctor remained
a few days at Maiden, but, very much to the
chagrin of Iiis Indian allies, he continued his

retreat northward. On 5 October, on the north
side of the river Thames, he gave battle to his

pursuers. Proctor lost his entire army; the
Americans lost 15 killed and 30 wounded. Upper
Canada fell into American control. At the east-

ern end of the lake and looking to the gaining of
Lake Huron, General Dearborn made several
half-hearted moves. On 27 April 1813, the town
of York (now Toronto) was attacked. A sharp
battle ensued. The Americans were successful
and in the disorder which followed the victory
the government house was burned. A month
later Commodore Chauncey compelled the Eng-
lish to evacuate Fort George on the Niagara,
while the English made an unsuccessful attempt
on Sackett's Harbor. An expedition to Montreal
under the command of General Wilkinson proved
a signal failure. The year closed with Lake
Ontario still in English hands. .'\t sea the
Americans were unable to hold their own. On
t June the frigate Chesapeake, commanded by
Captain Lawrence was defeated and destroyed
by the British frigate. Shannon. The enemy
now blockaded the whole .'\tlantic seaboard.

The year 1814 brought Napoleon's overthrow

and consequently peace in Europe. Veteran
troops were sent to Canada and to the South.
But the Americans were becoming inured to
war; there was a more general support of the
administration. After some feeble movements
in the spring a third invasion of Canada was
begun. The Americans numbered 4.700; the
enemy was equally strong. At Chippewa an
attempt was made to check the invasion but
without success. On 25 July Lundy's Lane, the
bloodiest battle of the war, was waged. The
British were 3,000 strong; the Americans, 2.600.

The greatest valor was manifested on both sides

;

the losses amounted to about one third of the

forces engaged. Both sides claimed the victory;

but the invaders held their ground until autumn
when they withdrew to the Niagara. In Sep-
tember an invasion of New York was attempted
from the Canadian side. The line of Lake
Champlain and the Hudson River was selected;

but Commodore McDonough foiled the plan in

the famous battle of Plattsburg on Lake Cham-
plain on II Sept. 1814. The campaign closed

with no serious advantage gained on either side.

To divert attention from Canada the British

cabinet had sent an army of 3.500 men under
General Ross to threaten Washington. Finding
the capital so poorly defended, Ross landed his

force, marched directly on the city, and. though
meeting with some feeble resistance at Bladens-

burg, drove the government into the woods and
set fire to the public buildings—^ in retaliation

for the destruction of the public building at

York a year before. Ross now turned his at-

tention to the city of Baltimore. Here he met
with some resistance, the general himself being
killed in the attack.

New Orleans was the next object. There
was chance here of Indian support from north-

western Georgia. An army of 6,000 British reg-

ulars sailed for the Mississippi under command
of General Packenham. It appeared a few miles
southwest of New Orleans (q.v.) on 23 Dec.
1814. The Americans were commanded by Gen-
eral Andrew Jackson. Before the decisive en-

gagement occurred both armies had been aug-
mented to about 8,000 men each. Jackson fortified

himself a few miles below the city and awaited
the approach of Packenham ; on 8 January at

early dawn the battle began. Seeing his men
waver, Packenham undertook to rally them. He
was instantly killed; repeated efforts were made
to carry the American works, but without avail.

The English withdrew, having lost 2,036 men
killed or wounded. Jackson's loss was 71.

On 24 Dec. 1814 the treaty of peace had been
signed in Ghent. No mention was made in the
treaty of impressment of sailors, of the right

of search, or of the status of neutral trade.

The fall of Napoleon had made these questions
obsolete. As to boundaries neither party gained
anything. The cost of the war had been
$100,000,000, 1,400 ships of all kinds, 21,000
sailors, and about 30,000 soldiers killed or in-

jured. Its benefits were tlic rise of a truly na-
tional spirit, the weakening of the Stale
supremacy of former days and the consequent
overthrow of the half-treasonable opposition of
New England. Consult: Adams, 'History of
the Administrations of Jefi'erson and Madison' ;

Schonler; McMastcr; Hunt, 'Life of Madison.'
Wll.I,I.\M E. DODD,

Professor of History, Randolph-Macon College,
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23. United States — Finances of the (1789-

1816). The finances of the government of the

United States in 1789 were in a most unfavorable

condition. Not only had the Revolutionary War
left a legacy of national indebtedness, amounting
in 1784 to $39,000,000 exclusive of the continental

bills of credit, but owing to the defective revenue
system prescribed by the Articles of Confedera-
tion, no adequate provision could be made either

to pay the principal or to meet the annual in-

terest charges. When the new Federal govern-
ment under the Constitution was established, the

debt had swelled to $54,000,000; of this

$11,700,000 was owed abroad. In addition to

the above obligations, there was an unknown
amount of State indebtedness, approximating
$20,000,000. The total debt was a heavy burden
for a population of less than 4,000,000, and for a
country as yet undeveloped in its material re-

sources.

In 1790 Congress enacted an elaborate fund-
ing scheme providing for three loans. The first

of $12,000,000 to take up the foreign indebted-

ness ; a second, to the full amount of the domes-
tic debt, accepting at face value all obligations

previously authorized, excepting bills of credit

which were rated at 100 to i ; and a third of

$21,500,000, to cover such State indebtedness

as had been incurred for war purposes. The
act was a complicated measure with ingenious
contrivances, not only to make the loans accept-

able to holders of old obligations, but also, by
varying rates of interest and deferred interest

on a portion of the debt, to afford the new gov-
ernment time to recover from its financial mis-
fortunes. On two points there was bitter op-

position to the passage of the act: (i) from
those who objected to the acceptance of old
certificates of indebtedness at their face value,

inasmuch as these had passed current at depre-

ciated value, and had fallen into the hands of
speculators; (2) from the Southern States

which had paid off a larger share of their

indebtedness, and consequently were unwilling
to be burdened with the debts of States which
had been less self-sacrificing. The first objec-
tion was met by the firm contention that national

credit could not tolerate discrimination ; the

second was removed by a shrewd bargain which
established the new capital in southern terri-

tory on the boundaries of Maryland and Vir-
ginia. In 1795 after the funding operations

were over, the total debt amounted to $80,700,000,

bearing an annual interest charge of about
$3,000,000.

The revenue system established in 1789 was
of simple character. A tariff act with low rates

was passed ; specific duties were placed on about
30 articles ; ad valorem rates of from 7^-2 to 15
per cent on a few specified commodities, and a

5 per cent ad valorem rate on unenumerated
articles. Tonnage duties were included, and
the principle of discrimination against goods
imported in foreign vessels and foreign shipping
was adopted. Although the rates imposed in

this tariff were low, the debate on the measure,
as well as the preamble of the act, shows that

the principle of protection of home industry was
recognized.

In the law establishing a treasury department,
provision was made for a secretary of the treas-
ury, a cabinet position ; for a comptroller to
pass on the legality of bills presented against
the government; for an auditor responsible for

the accuracy of the accounts; for a register to

preserve the accounts ; and for a treasurer to re-

ceive and pay out money on presentation of

proper warrants. The framework of this sys-

tem has continued until the present time and
has proved highly effective in safeguarding the

government against illegal expenditures. Alex-
ander Hamilton (q.v.) was chosen secretary of
the treasury, and by his constructive genius,

exhibited in a remarkable series of reports on
public credit, a mint, national bank, and manu-
factures, encouraged Congress to establish its

credit on a broad and generous basis. Through
his influence the Bank of the United States was
established which granted temporary loans to

the government, furnished a sound note circu-

lation, and took care of the government funds.

In 1791 it was found that additional revenue was
needed, and under the advice of Hamilton in-

ternal revenue duties were imposed upon the

distillation of spirits. Tliis provoked opposi-

tion, especially in the agricultural section of

the Middle and Southern States. Here it was
claimed that the interior was sacrificed to the

commercial interests of the Northern seaboard.

In 1794 there was open defiance in Pennsylvania,

and the federal troops were called out to put
down the so-called Whiskey Insurrection (q.v.).

It was contended that the collection of the taxes

was inconsistent with the principle of individual '

liberty, that it injured morals by inducing false

swearing, was burdensome, and interfered un-

duly with the business of distilling. Although
the opposition failed in its efforts, the tax was
not fruitful, amounting in 1793 to only $422,000

from which about one quarter was deducted for

cost of collection and returns for drawbacks.
In 1794 excise duties were extended to carriages,

sales of liquors, manufacture of snuff, refining

of sugar and auction sales. The constitution-

ality of the carriage tax was assailed on the

ground that it was a direct ta.x and should be

levied by apportionment according to popula-

tion. The Supreme Court, however, in the case

of U. S. V. Hylton (1796) decided that under the

Constitution there were practically but two
direct taxes, the poll ta.x and the tax on land,

that the carriage tax was an indirect tax and
consequently constitutional. Expenditures con-

tinued to exceed the earlier estimates; the In-

dian war of 1790 was followed by the Whiskey
Insurrection, and in 1797 new military and naval

expenditures were demanded on account of the

strained relations with France. In 1798 a di-

rect tax of $2,000,000 was laid upon dwelling

houses, lands and slaves. In iSoo the total re-

ceipts from all sources was about $10,848,000,

of which $9,081,000 was derived from customs
and $1,543,000 from internal revenue and the

direct tax.

Hamilton resigned from office in 1794 and
was succeeded by Oliver Wolcott who main-
tained the Federalist policy of his predecessor.

The administration of each was subjected to

severe and bitter criticism by the Republican

party under the leadership of Albert Gallatin.

Charges were made that the accounts were jug-

gled, that adequate information of the condition

of the treasury was not given to Congress, and
that appropriations were not made for specific

objects but in lump sums, giving undue and
arbitrary power to the treasury department. In

1801 the Republicans came into power with

Albert Gallatin as secretary of the treasury.
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Economy and abolition of vvliat were regarded

as inquisitorial taxes were immediately entered

upon. Appropriations for the army, navy and
diplomatic service were reduced and the excise

duties were repealed. The latter step, however,
was taken contrary to the opinion of Gallatin, who
wished to husband the resources of the treasury

in order to pay off the national debt as rapidly

as possible. The commercial prosperity of the

country at this period was at a high level ; our
neutral commerce took advantage of the Euro-
pean wars ; exports and imports were large, and
customs revenues for several years continued

to increase by more than $1,000,000 annually.

Notwithstanding the loss of the internal revenue
duties and the issue of a new loan of $11,250,000
required by the purchase of Louisiana, the posi-

tion of the treasury steadily improved, so that

the debt was reduced from $86,000,000 in 1804 to

$4S,ooo,oco in 1812. The success of this opera-

tion was largely due to Gallatin's insistence that

$8,000,000 should be annually appropriated to the
extinction of the debt regardless of all other de-
mands. Gallatin also introduced the practice of
rendering annually to Congress a statement of the

finances, and during his administration the policy

of making appropriations specific was established.

In order to meet the expenditures of the war
with Tripoli a special revenue was created in

1804 by the imposition of additional duties of 2Y2
per cent on all imported articles paying ad
valorem duties ; this was known as the ^lediter-

ranean Fund. In 1806 the import duty on salt

was removed. In 1809 there was a temporary
check to the good fortune of the treasury owing
to the Embargo Act, but upon its repeal there

was prompt recovery. Irritation between Eng-
land and the United States was deep-seated, and
in 1S12 the treasury faced a situation for which
it was ill prepared. War with England made
a heavy loss in customs revenue, for a large

part of the commerce of the United States was
with that country ; there was no internal revenue
system to fall back upon ; and the estrangement
of the wealthy merchants of New England who
opposed the war, made it difficult to borrow
money in that section. The failure to renew
the charter of the United States Bank in 181

1

also deprived the government of a substantial

agency either for making temporary loans or
selling securities. Moreover, there were in-

trigues in the Republican party directed against
Gallatin ; his influence was so far weakened that
in May 1813, be retired from the treasury.

The extraordinary demands occasioned by
war were at first met by loans in which short
time treasury notes played an important part.

Between 1812 and 1S16, $84,400,000 of govern-
ment stock was sold, of which $17,700,000 was
redeemed during the period, making a net in-

crease of $66,700,000: $36,600,000 treasury notes
were issued of which about, one half were re-
deemed, leaving $18,400,000 'outstanding at the
close of the war. Funds were borrowed under
disadvantageous terms, a large part of the stock
being sold at a discount; of $41,000,000 bor-
rowed up to the end of 1812, New England con-
tributed less than $3,000,000. The financial
distress was also aggravated in 1814 by the sus-
pension of specie payments by local banks in
all sections of the country except New England

;

thus the receipts of the government, both for
taxes and loans, were in depreciated currency.
It is estimated that for loans of over $80,000,000

the treasury received but $34,000,000, as mea-
sured in specie. Treasury notes were issued
under five dilTerent acts; the earlier ones were
in denominations of less than $100 and were not
designed for circulation ; before the close of the
war, however, provision was made for the issue
of notes as low as $3.00. Witli the exception of
the last issue all notes were redeemable in one
year; and again with the exception of the small
notes, all bore interest ; none of the notes was
legal tender.

Congress too tardily endeavored to enlarge
the sources of fiscal supply by increased taxes.
The customs duties were doubled at the outset,

but this gave little strength, since commerce was
almost at a standstill. In 1813 a direct tax of
$3,000,000 was levied and internal revenue
duties were revived. It takes time, however,
to establish the machinery of a new tax system,
and no receipts from either of the above sources
appear on the books of the treasury accounts
until 1814. As a consequence of this feeble

financiering, deficit followed deficit, amounting
in the years 1812-15 to $68,600,000. Gallatin was
succeeded in the treasury by William Jones and
George W. Campbell, neither of whom was
able to cope with the situation, and in October
1814, Alexander J. Dallas, a conservative Re-
publican and friend of Gallatin, was made secre-

tary. The mischief, however, had already been
accomplished, and Dallas was unable while the
war lasted to extricate the treasury from the
embarrassments occasioned by inadequate taxes
and depreciated currency. See United States— Finances of the (18 16-61}.

Davis Rich Dewev,
Massachusetts Institute of Technology.

24. United States — Westward Movement.
The curtain which veiled far Cathay and the
mystic East was raised during the Crusades,
but the trade of Europe was blocked by the in-

trusion of the Ottoman Turks. Adventurous
captains, barred by the scimeter in the East, by
the cold of the North and the heat of the South,
sailed boldly into the West, and consequently
brought civilization to the Americas on the east-

ern rather than the western coast. The Ameri-
can people took up the extension of this trium-
phal course, and, following the same direction,

carried civilization directly across the continent
of North America from the Atlantic to the
Pacific. In less than three centuries, they
traversed the 3,000 miles of continental interior,

conquered nature, dispossessed the savages,
evicted European rivals, and set up a high form
of civilization and government, where formerly
were only wilderness and barbarians. This
achievement is commonly known as "the west-
ward movement."

Speculation is exhausted in conjecturing the
probal)le result had civilization been cast on the
Pacific instead of the Atlantic coast, and been
compelled to make its way a-TOss the continent
from west to east. Recalling, the many chance
discoveries along the Atlantit: because captains
mistook indentations, one may imagine the nu-
merous accidents which must hive resulted along
the almost solid Pacific coast, and the hindrance
to the spread of the people because all must
come through a few ports. The narrow Pacific
coast plain cannot be compared in size with the
great Atlantic plain as a place for recruiting
strength before commencing the overland jour-
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ney. Passing eastward, the inhospitable desert be-

tween the Sierra Nevada and Rocky Mountains
would have met the emigrants instead of the fer-

tile lands of Tennessee, Kentucky, and Ohio.
An eastern movement must have been delayed
for generations by the impenetrable Rockies and
tJie arid region at their base, just as the western
movement stands to-day blocked while develop-
ing a national irrigation scheme. If there be a
national destiny shaping our end, it was surely

in evidence when directing Columbus to the east-

ern instead of the western coast.

In 1619, the first successful attempt at col-

onization within the confines of the British

dominions of North America was made at

Jamestown, Va. In 1/75, the first representa-

tive body of men gathered at Boonesborougli
from four incipient settlements in the present

State of Kentucky. It had taken 165 years for

the English speech to cover the Atlantic plain,

cross the Alleghany JNIountains, and set up free

government within the Mississippi basin. In

1820, Missouri was admitted, the first State be-

yond the Mississippi River. Louisiana is not
considered because her population was suffi-

ciently complete for admission when she was
purchased. It had thus required only 45 years
to go from the AUeghanics to the trans-Missis-

sippi region. In 1850, California, the first Pacific

State, was admitted. Thirty years only had been
required for the people to traverse the remaining
half of the continent. The rapid increase in the
rate of speed may be attributed to the growth
of the protective efficiency of the central gov-
ernment, to the increasing number of people,

and especially to improved means of transporta-

tion.

The Atlantic Coast Plain, upon which the

present United States was born, is a long, nar-
row strip of comparatively level land, trending
from northeast to soutliwest, and lying, generally
speaking, between the Appalachian mountain
system and the Atlantic Ocean. Its width varies
from 50 to 200 miles, depending on the approach
of the various flexions of the coast to the moun-
tains. Within this long stretch, the battles of
the Revolution were fought with a few small ex-
ceptions. It was essentially a coast war, the
troops being frequently conveyed by transports
from one point to another, and a French fleet

co-operating with the army during the last gen-
eral campaign. During the war, the Con-
tinental Congress sat at Philadelphia, Baltimore,
York, Princeton, Annapolis, Trenton, and New
York, never morethan 150 miles from the coast.

It is said that during one of the many dark hours
of the contest, Washington expressed his de-
termination, in case of ultimate defeat, to retire

with his remaining comrades to the fastnesses
beyond the Alleghanies and there continue the
unequal contest. Evidence is not wanting to
show that many of Washington's fellow officers

and comrades contemplated future residences in
the "back lands," as the region beyond the
mountains was called. They were *back" lands
in the sense that they did not drain through the
Atlantic or "front'* way. Although claimed by'
the king ex officio, as "crown lands," these
lands as far west as Britain ruled were de-
manded by some of the colonies because their
charters covered them. Others thought that the
Indians owned the lands beyond the mountains,
and endeavored to purchase them from the

aborigines. The king still insisted that the limits

of the 13 colonies terminated on the watershed
of the mountains. He did not except even
Pennsylvania from this rule in his proclamation
of 1763. But the political rebellion arose so
soon that the proclamation was virtually null

and void, if the Americans should succeed in

securing Independence.
Several attempts to penetrate the western

country were made about the time of the out-

break of hostilities between the colonies and
those in authority. The country-dwellers in the
uplands of Virginia and North Carolina were
restless, fearless and self-reliant. They needed
only a rifle, powder and ball for equipment. In
this and similar respects, they were the antipodes
of their urban-dwelling brethren of the north
Atlantic plain. A glance at a map will show
that in western North Carolina, the watershed
has leaped over to the most easterly of the

mountain ridges, leaving a large space of the
"back lands* within the limits of this State and
Virginia. The Yadkin approaches the water
shed upon the eastern side very closely, while
the western slope is drained by the Watauga,
the French Broad and other headwaters of the

noble Tennessee River. Here was probably the

earliest carrying place of any magnitude be-

tween the Atlantic plain and the Mississippi

basin. Over it passed Daniel Boone, Robertson,
and other adventurous spirits to form the
Watauga Association in the back country in 1772.

The map will also show that other streams
tributary to the head of the Tennessee take
their rise in long parallel valleys in southwest-
ern Virginia. Among them are the Clinch, the

French Broad, and the Holston. They are
almost touched by the headwaters of the James
and the south branch of the Potomac. Over
the many short portages between the two sys-

tems came such hardy men as John Sevier and
Richard Henderson to meet the North Carolin-
ians in northeastern Tennessee.

These scattered Watauga settlements, largely

in what is now Carter County, Tenn., not only
set up the rudiments of government, but also

furnished a supply for two great streams of
emigrants to the West. One branch passed
directly down the Tennessee River, founded
Knoxville, and planted innumerable villages

and homes throughout eastern Tennessee. John
Sevier attempted to collect them into his state

of "Frankland" or "Franklin," as it was later

called. The other branch of people turned di-

rectly west across the Clinch and Powell
Mountain, passed through the Cumberland Gap,
and found its way into the limestone valley of
the Elkhorn, the "blue grass" region of Ken-
tucky. Watauga hunters encamped there heard
the news of 19 April 1775, and named their

camp "Lexington," a name the city bears at

this time. When independence was announced,
there were several thousand people maintain-
ing their stand against the hostile savages and
the British in the present States of Tennessee
and Kentucky. Lhicertainty of ownership left

them almost entirely unprotected. As a de-

fensive measure, George Rogers Clark headed a

number of them, together with some Virginia

recruits, and marched to destroy Kaskaskia
and other former French posts now held by the

British. Virginia in this way dnubly confirmed

her claim to the land north of the Ohio. It is
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worthy of note that it was a Virginia-Kentucky
enterprise, and formed no part of the claims put

forward in the treaty of peace for American
ownership of the "back lands."

The Watauga route, although the first to be
used in popular migration, was outranked in

age by the Potomac-Monongahela portage path.

It was the one which young Washington chose

across the mountains when warning the French
from the "back lands" ; along it Braddock led

his ill-fated expedition ; and over it Washington
brought back the survivors of that disastrous

e-xcursion into the Western country. It required

the shortest carrying over the Allegheny water-

shed and evidently awaited only the pacification

of the Indians north of the Ohio to become the

great thoroughfare to the West. The conduct
of the Revolutionary War had made the Lake
Champlain route to Canada familiar. At
Albany, the Mohawk invited travelers to the

west to follow its charming valley to Lake
Oneida, and thence by the Oswego River to

Lake Ontario. Washington, Lafayette, Madi-
son, and Hamilton made short trips in this

direction after the war. But it was a long and
perilous way to the Western lands, involving
passing through the undependable Iroquois, a
canoe trip on two great lakes, and a long port-

age about Niagara Falls. This route, destined

to become eventually the most popular, was very
tardily developed. A fourth route would be
opened in time about the southern end of the
mountains, but not until the Creeks and the
Cherokees could be removed from the way or
pacified.

These were the four great ways from the

Atlantic to the interior. Pioneers on foot and
in "dug-outs" pushed their way across prairie,

through forests, and along the streams. The
northern portage is now used by the New York
Central and West Shore railways and by the
Erie Canal ; the Pittsburg route by the Penn-
sylvania and Baltimore and Ohio railways;
the "Wilderness Route" by the Chesapeake and
Ohio, the Norfolk and Western and the South-
ern railway lines ; and the extreme southern
route by the many east and west systems cen-
tring in Birmingham, Ala. In the many
changes from "dug-out" to palace car, the peo-
ple have never abandoned the line of least re-

sistance for travel.

Among the many inducements held out in

recruiting for the Revolutionary service was the
promise of "a good farm." Led by visions of
this bounty land, officers and men, at the close
of the war, banded themselves together for the
purpose of migrating to the "back lands," which
had been won by their valor. This they would
do not only for bettering their condition, but
also for protecting the frontier against the In-
dians, the Spanish in the Floridas, and the
British in Canada. Efforts to satisfy these am-
bitions brought about the cession of the west-
ern lands by the States to the national govern-
ment, the creation of the Northwest Territory
(q.v.), the sale of 1,000,000 acres to the Ohio
Land Associators, and the first settlement north
of the Ohio made at Marietta, 1788. However,
occupation of the land north of the river pro-
gressed but slowly until the victory of Wayne
over the Indians and the resulting treaty of
Greenville in 1795.

The year 1790 marked an important stage in

the history of the westward movement. The
Constitutional government under President

Washington had been established the year be-

fore. One of its duties was to make a number-
ing of the people so that an equal representation

in Congress might be had. The first census

taken in 1790, enabled us to know the number
of people in each county and town and hence
the distribution of population. It showed that

little "islands" of people had run far ahead of

the main body and established themselves, as

already described, in Tennessee, Kentucky and
Ohio. Not more than 5 per cent of the 3,929,214

total population lived west of the Allegheny
watershed. The front wave of people extended
almost uniformly along the eastern slope of the

mountains, throwing out long arms along the

four routes to the West. The average distance

of the people from the ocean was not more than

250 miles. The Americans were still coast

dwellers. The West was as yet unknown. Tlie

most thickly settled portions lay in an irregu-

lar line from Portsmouth, N. H., to Baltimore,

Md. Here dwelt more than 60 people to the

square mile.

The westward advance, as suggested hereto-

fore, was hindered constantly by the hostility

of the savages. Perforce the national govern-
ment was gradually given control of them by
the States. It recognized them as foreigners so

far as making treaties with them for the pos-

session of their land was concerned. Scores of

these treaties were made, establishing lines be-

yond which the whites solemnly promised not

to migrate and east of which the Indian agreed
not to molest the white. But it was impossible

for the government to restrain the land-hunger
of the citizen when confronted by a savage. On
the frontier, treaties were secondary to force.

These broken and obsolete Indian treaty lines,

from which the savages were driven back, bear
a striking resemblance to the positions occupied
at different decades by the foremost line of the
pioneers. In order to provide for the unstay-
able advance of population, increased constantly
in numbers by immigration from Europe, the
national government was convinced that some-
thing like a general policy of treating with the
Indians must be formulated. The whites some-
times surrounded the Indian lands, threatening
to annihilate the savages, if they did not move
on. Thus in 1820, the advance line of pioneers
extended from Kentucky in a strong belt down
through Tennessee and western Alabama to

Louisiana ; but between these people and their
brethren in South Carolina and Georgia lay
hundreds of miles occupied only by the savage
Creeks and Cherokees. Toward the north, civ-

ilization had spread up from the Ohio River
about to the latitude of Vincennes and Saint
Louis, but further advance was barred by the
Pottawatomies. With difficulty the whites were
kept from annihilating whole tribes. Peace
and preservation for the Indian as well as for
the white could be secured only by keeping the
former well in advance of civilization, assign-
ing them to some remote portion of the country
which they could hold en bloc. Here they could
dwell perpetually. See Treaties, Indian.

Many presidential messages, beginning with
those of Jefferson, advocated such a disposition
of the Indian. In 1839. a revision of the laws
regulating trade with the Indians was made.
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One provision set aside all the land lying to the

west of the Mississippi River except the States

of Louisiana and Missouri and the Territory of

Arkansas to be an "Indian country." Within a
few years it received the Creeks, the Seminoles,

the Cherokees, Chickasaws, Choctaws and other

warlike tribes from east of the Mississippi.

Some came willingly, others by compulsion.

Incidental to their removal occurred the Semi-
nole War and the Supreme Court case of Wor-
cester V. Georgia. Gradually the "Indian coun-
try" has been scaled down to the present Indian

Territory. Released from the barrier of sav-

ages, population moved forward more evenly

and brought portion after portion of the new
lands to statehood. The admission of new States

to the Union was made possible by the western
movement. So early as Revolutionary days,

the number of people pouring across the moun-
tains showed that some provision must be made
for governing the land beyond the undisputed
limits of the 13 States. It might be held as a
tributary province, it might be left to protect

itself, or it might be nourished by the parent
until it reached a stated point and then be ad-
mitted to equal rights in free government. In
17S0, Congress, wishing to persuade the States

having claims on the "back lands" to yield them,
promised that it would not hold land entrusted
to it as subject territory, but would erect it into

states of moderate size as rapidly as population
should warrant. This promise had the desired
effect and has been redeemed 32 times by the
national government. With the exception of
Maine, created from a Massachusetts Bay prov-
ince; Vermont, claimed by several adjacent
States, and Florida, purchased from Spain, the
new States have been created uniformly on the
western side of the old 13 and have been due
entirely to the western migration across the
continent. New accessions of territory brought
land for these new States. The additions of
Louisiana, the Floridas, Texas, California, and
Oregon have come from the movement and de-
mand of the people. The invariable condition
of these acquisitions has been that trade allures

the American into a neighboring foreign pos-
session. He becomes involved with the author-
ities, or friction ensues in some other way, and
he then demands that his flag shall follow
and protect him. Trade never follows the flag,

but trade demands that the flag shall follow and
protect it. By means of these additions the
people have spread over a territory ten times
that of the original 13 States.

It is evident that the front line of people will

always be at right angles to the direction of
movement, representing, as it does, the fore-
most wave of advance. This is the "frontier.*
Technically it is the long, narrow advanced
strip which contains more than two people and
less than six people to the square mile. The
latest aspect of the frontier is associated with
the Great Plains and cowboys ; but the frontier
in past times has occupied successive positions
from the Alleghanies westward at each suc-
ceeding census. Its various positions remind
one of the old sea beaches on a geological map.
When young Andrew Jackson migrated to
Tennessee and lodged in the "lean-to" of Mrs.
Donelson, built against her log cabin, he was
on the frontier of that day. When .'\braham
Lin-i-'ln's mother died 18 miles from a physician

in a southern Indiana cabin, it marked the
hardships of the frontier. When "border ruf-

fians" contested with "Thayerites" for the pos-
session of eastern Kansas, the frontier had
reached that point.

Manifestly, if the start had been equal all

along the line and the rate of progress equal,

the frontier line would have been almost a
straight line. But the topography of the land

and the hostility of the Indians prevented such
a regular advance. Long arms of people ran

up the streams, islands of people were formed
far in advance, and deep indentations frequently

resulted from some hindrance. The frontier of

1830, for example, extended in a great convex
westwardly curve from Detroit, Mich., to New
Orleans. It threw out so many projections

along the Wabash, the Illinois, the Mississippi,

the Missouri, Arkansas and Red rivers that it

was 5,300 miles long. Ten years later it had
filled out these inequalities so much that al-

though it extended from Green Bay, Wis., to

Corpus Christi, Tex., it was only 3,300 miles in

length.

No prediction could be safely made as to

direction or rate of motion. A rush or "boom"
would make a fully populated region out of

what was yesterday an untenanted wilderness.

The census of 1830 showed a barren sweep
about the head of Lake Michigan with less than
two white men to the square mile except in

the lead mines in northern Illinois and a group
about Kalamazoo, in southern Michigan. Ten
years later the lake was skirted from north of

Milwaukee far down into Indiana by from 6 to

18 people to the square mile. Within the

decade, it had leaped through the intermediary
stage of the frontier. In 1830, Mississippi was
settled only in a narrow strip across the south-
ern part. Ten years later the entire state,

except a spot near the Gulf, was covered with a
population in many places of 20 people to the

square mile.

The frontier in i860 lay almost due north
and south just west of Iowa and Missouri. It

was the line-up for the final dash across the

Great Plains, the best known and most pictur-

esque of all the positions of the frontier. In
i8go, it had assumed its highest achievement
and was in its proudest position. Beginning at

the Canadian border near longitude 100° it

came down through the Dakotas and suddenly
turned westwardly, encompassing the larger

part of Colorado, and rounding down into

Texas on the south. But ten years later, popu-
lation had so shrunken in the "dry farming"
districts of Nebraska, Kansas, and Colorado,
that the line had fallen back, almost coincident
with the meridian of 101° north latitude from
the Canadian boundary to the Rio Grande.
For the first time in its history, the American
frontier had retreated. Nature, driven back
step by step through the conquering will and
forces of man, seemed to have taken her stand in

the arid regions and to defy further encroach-
ments upon her realm. National irrigation

under the form of internal improvement may
be the weapon with which she will again be
defeated.

The movement of population, which con-

quered the continent and unified the American
people, was not only a westward movement but

a due west movement. Men follow parallels of



UNITED STATES— THE WESTWARD MOVEMENT

latitude because of similarity of climate, occu-

pation, products, foods, and dress. The con-

stant tendency to migrate due west is shown in

a study of Americans living in one state who
were born in another. New York, to illustrate,

has contributed more citizens to New Jersey

than to any other State ; then to Michigan,
Penn.sylvania, and Illinois in decreasing order,

but all to the westward. Georgia has sent more
of her citizens to Alabama than to any other

State; then to Texas, Florida, Tennessee,
Arkansas, and Mississippi, in decreasing ratio.

Arkansas and Iowa are about equally distant

from the .Atlantic, the place of setting out. But
in the onward march, 26 New Yorkers found
their way to Iowa for every one to Arkansas.
On the other hand 57 South Carolinians have
chosen to live in Arkansas for every one who
chose to remove to Iowa. The State of Wash-
ington has drawn most largely upon Illinois

and Texas most heavily upon Tennessee. All
this had a most important bearing on northern
and southern sectionalism.

The due west movement has been accompa-
nied thus far by a very slight return movement,
except beyond the Rocky Mountains, where the
entire migration is the reverse of that to the
east of the continental divide. Thus Virginia
has given to Missouri 35 citizens for one re-

ceived in return. But with the exhaustion of
the western public lands, the growth of cities,

and increased means of communication, the
westward movement will gradually wane. As
evidence of this, it may be noted than in 1880,

Illinois had given to Iowa six persons for one
received, but in 1900 the ratio had fallen to
three to one. During the same period, the
ratio of exchange between New York and Colo-
rado had fallen from 75 to i to 22 to I.

This return movement will be increased by
the improved methods of applying steam and
electricity to means of transportation. Mention
has been made of the increased rate of motion
owing to these and similar improvements. The
waterways were the ready-made highways for

the pioneers. Supplemented by carrying or
portage paths from stream to stream or across
watersheds, they formed a network of routes
ot travel, not only in a drainage basin, but from
basin to basin. No small amount of the pro-
verbial American "initiative," the capacity for
doing things, must be attributed to the manner
in which obstacles were overcome in this prim-
itive travel and transportation.

The American frontier has passed forever.
Fully equipped civilization stands at the edge
of the arid region. It is met in the mining
cities of the Rockies. The American pioneer
lives only in the gratitude of the people. The
influence which the frontier and frontiersman
have wrought on American life have been sug-
Rcsted frequently in preceding pages of this
article. A supplemental summary finds that the
frontier has produced (i) a constant renascence
of the principles of free government upon
which the republic was founded. Western State
constitutions have been notedly more liberal
than those of the Eastern States. Eastern
statesmen have been rejuvenated by contact
with the crude sons of the West. A jealousy
of their republican institutions, amounting al-
most to a madness, permeates the western peo-
ple, sometimes making them liable to harbor

political and economic vagaries. (2) The fron-

tier has helped keep alive the principles ol
democracy in America, notwithstanding the
enormous accumulations of riches which tend
naturally toward begetting social distinctions.

Among the frontiersmen personal strength and
personal merit outweigh descent and social rank.

(3) The needs of the people in the remote re-

gions, met by Congress under the general name
of "public improvements," have tended con-
stantly to widen the scope of the national gov-
ernment. The scruples of "strict construction*
must give way before the clamor of the people,
as Clay easily demonstrated. (4) The public
domain, by the easy arrangement of purchase,
has furnished farms and homes for millions of
immigrants, who would otherwise have crowded
into the cities to become consumers of food,
but who, as agriculturalists, have become pro-
ducers of food. (5) The missionary spirit has
been kept alive by the needs of both savage and
civilized man along the border. Frequently
colonies were transplanted to the wilds, carry-
ing churches, schools, and even colleges with
them. Galesburg, 111., and Granville, Ohio, are
examples. (6) The vacant land in the West
has offered an asylum for theorists and philan-
thropists. The Mormons, the Icarians, the
Harmonists and the community at Greeley, Col.,
are instances of this kind. (7) Guarding the
frontier has furnished a raison d' ctre for main-
taining a small force of national troops until
such time as the growth of cities furnishes a
new task. Tlie deeds of daring performed by
both rangers and regulars along the border will

be handed down among American traditions.

(8) Free education has been fostered through
the provision for granting a certain portion of
the public lands for public schools and for col-
leges. (9) The tillable land of the West has
made us independent of other nations and has
largely turned their dependence for food supply
on America. In a similar manner, the western
mountains have furnished a mineral supply for
the manufacturing demands of the older por-
tion. Cities and villages have cut down mate-
rially the food-producing area in the older
States, but the VVest is still unhampered. Ex-
cluding Alaska and the other outlying posses-
sions, the centre of area of the United States is

in northern Kansas, but the centre of popula-
tion is in central Indiana, more than 700 miles
behind.

_
"The West" has always been a purely rel-

ative term and so remains. To the New Eng-
ender, it means New York or Ohio. To the
people of those States it means the trans-Mis-
sissippi region. In Utah, it means California.
In 1832, Chicago was in the far West. .About
that date, a man conceived the idea of killing
hogs, packing them in barrels with salt, and
shipping tlie pork by lake to Detroit and Buf-
falo, instead of driving the animals on foot or
shipping them by boat, as was the practice. By
the end of the century. Chicago was "packing"
2.000.000 cattle annually and 7,000,000 hogs,
sending the meat in refrigerator cars to supply
the hungry Eastern States and Europe. As
early as 1830, a long, thin projection of people
ran up the Missouri River to the mouth of the
Kansas, following the route of Lewis and Clark
a few years before. It was prophetic of the
future collecting and distributing point of Kan-
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sas City, 1,500 miles from the starting points

along the Atlantic.

So long as wagon trains toiled over prairie

trails, or pony expresses handled light pack-

ages and the mails, or the overland coach car-

ried a limited number of travelers, the resources

and capacities of the great West remained un-

tried. But, in 1862, two companies accepted

the offer made by the national government of

land and loans to construct a continuous rail-

way from the Missouri to the Pacific. Prece-

dent for this assistance of the government was
found in the custom of granting certain portions

of the domain for constructing means of access,

thereby rendering the remaining land more val-

uable. In 1869 the line was opened and it

sounded the death knell of an isolated West.
When the road was begun, there were only

14,916 miles of railway beyond the Mississippi.

When it was completed, there were 22,863 miles

in operation in that remote region.

The Great American Desert, as our fathers

mistakenly called the Great Plains, is now
fretted over with railway lines. In its midst

lies Kansas, Nebraska, and the Dakotas, among
the largest corn and wheat producing States.

West of the Mississippi lie Texas, Montana,
Oregon, and New Mexico, containing more
sheep than the remaining States combined.
West of the Mississippi lie California, Idaho,

and Colorado, producing more precious metals

than all the remaining States. Seven-ninths of

the manufacturing is still carried on east of

the Mississippi. Nearly three-fourths of the

people dwell on the eastern side. But the river,

running north and south, is no longer a menace
to the perpetuation of the republic as it once
was. Migration and trade run east and west,

and the great Father of Waters is spanned by
more than a score of railway bridges, linking

the people together along modern lines of trans-

portation. These trunk lines bind together the

East and the West, the old and the new, sire

and sons, manufactures and raw products, store-

houses and grain fields. Home tics are no
longer sundered by migration; sectionalism is

no longer begotten of distance ; but the people

move freely to and fro over soil which their

forebears wrested from nature in order that the
experiment of a confederated republic might be
tried on the largest scale yet attempted.

Edwin Eri.e Sparks,

Professor of History, University of Chicago.

25. United States — Monroe Doctrine. The
Monroe Doctrine is so called because it was first

officially announced by President James Monroe,

in a message to Congress 2 Dec. 1823. The
immediate cause of the declaration of this doc-

trine was a double danger to America from the

aggressions of European nations. Russia, it was
feared, was likely to extend her colonies south-

ward from Alaska until California would be in

danger, while Spain, it was expected, would make
a great effort to recover her revolted American
colonics, which had thrown off her authority and

had established governments of their own. Af-

ter consulting with his friends, and powerfully

urged by his secretary of state. John Quincy
Adams, President Monroe sent his famous mes-

sage to Congress in which he declared J'that

the American continents by the free and inde-

pendent condition which they nave assumed and

maintained are henceforth not to be considered

as subjects for future colonization by any
European powers." He further declared that

"with the governments who have declared their

independence and have maintained it and whose
independence we have . . . acknowledged, we
could not view any interposition for the purpose
of oppressing them, or controlling in any man-
ner their destiny, by any European power in any
light than as a manifestation of an unfriendly
disposition toward the United States." This
position in regard to the relation between Euro-
pean nations and the nations of America the
United States has consistently maintained from
the days of Monroe to our own time. See
Monroe Doctkine. W. H. M.\ce,

Professor of History, Syraeuse University.

26. United States — The New Democracy
and the Spoils System. Up to 1828, the
spoils system was unknown in national politics.

Jefferson had in 1801-1803 removed many oppo-
nents, but he had not made political service an
important qualification for office. From that

time until 1828, all Presidents were of one
political party, there were few removals, and 1

the management of the civil service was con-

servative, honest, and fairly efficient. Very dif-

ferent was the condition in many of the States.
'

In Pennsj'Ivania in 1799, in New York in 1801, '

Republican victories had been followed by the I

wholesale removal of Federalists. The swiftly

succeeding party changes brought retaliation, and
both parties were soon committed to the practice.

Popular approbation confirmed it, and popular
apathy allowed appointments fo be made more
and more exclusively for political reasons

;

changes were so numerous that merit could not
be investigated. The New York constitution of

1820 embodied an attempt at reform. It abolished
the Council of Appointment, which consisted of

four senators annually elected by the House of
Representatives, and which had entirely con-

trolled appomtments since 1801, and concentrated
the power and responsibility in the hands of the

Governor and Senate. The number of appoint-

ive ofiices was greatly decreased by giving to

the people the election of militia officers and
justices of the peace. The spoils system was,

however, too firmly mtrenched to yield, and the

Albany Regency, a combination of politicians

skilful in making use of appointive offices for

political purposes, and m controlling the minor
elective offices by means of caucuses, became
the dominant power in the State. The advan-
tages of the spoils system ni building up and
holding together a political organization did not

escape the attention of politicians of other States.

Proscriptions were carried out in Rhode Island

in 1810, in Massachusetts in 1813, and, while

they were unpopular and did not lead to a per-

manent introduction of the spoils system there,

they indicate that in these States, and probably

in others, there existed a class anxious to see

the public offices turned over to the politicians.

Debarred from using the State service for their

purposes, such men naturally looked to the na-

tional salaries; nor in this were they alone.

The more fortunate politicians of New York

and Pennsylvania had already a little tinged

with politics the national service in their States,

but they would not rest satisfied until they could

elect to the Presidency a man who approved

their principles and would make the spoils sys-

tem national. The existing state of affairs was
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displeasing not to the politicians only, but to the

people, particularly those of the frontier States.

The wholesome distrust of life-tenure in execu-

tive and legislative office, which had been so

keen during tlie Revolutionary period, had ex-

tended to administrative office ; the reasons for

regulation had been forgotten and limitation

had come to be considered as an end in itself.

State constitutions and laws began to substitute

a fixed term for tenure during "pleasure" or
"good behavior," and in 1820 Congress limited

to four years the tenure of the majority of

United States officials. Such legislative action

did not immediately lead, and was not intended

to lead to, actual change ; it was to give the

people the power to make such change, if neces-

sary. In 1828 there was a popular feeling that

the time had come. The long tenure, and in

some cases too eminent respectability, the book
learning, of the existing servants of the people,

had made them for some time feared and dis-

trusted. In this situation, the charge of "bargain

and corruption" against Adams and Clay seemed
proof positive : the case against the civil service

was complete. Joined to this distrust of those

in authority, was a superb confidence in the

honesty and capacity of the people. Jackson
said in his first amuial message: "The duties

of all public offices are, or at least admit of

being made, so plain and simple that men of
intelligence may readily qualify themselves for

their performance ; and I can not but believe

that more is lost by the long continuance of

men in office than is generally to be gained by
their experience."

Jackson Introduces the Spoils System.—The
election of Jackson was brouglit about by the

combination of these two elements. Van Buren
had brought the support of the organized Dem-
ocracy of the North and East, of the politicians

and the people that they represented. Jackson
himself stood for the frontier democracy, with
its confidence in itself and distrust of those it

did not understand. The enormous crowd of
office-seekers at Washington on 4 March 1829
left no doubt as to what course the government
was expected to pursue. It is useless to discuss

the personal responsibility of Jackson and Van
Buren for the subsequent course of the adminis-
tration. They were but carrying out a policy

in which they believed and which the people
had elected them to put into effect.

Of 610 officers of the presidential class, that
is. those appointed by the President with the
advice and consent of the Senate, 252 were re-

moved during Jackson's administration. This
number is not large, -but there are facts which
make this proscription the most noteworthy in

our history. The majority of the removals were
made in the spring and summer of 1829, and
so attracted more attention than those of Jeffer-
son, which were scattered through several years.

Among those changed, moreover, were included
nearly all the important officers, many of whom
controlled large numbers of subordinates and
carried on proscriptions of their own. In addi-
tion, the removals were to some extent localized,

for few were made in the old South. In the
North and West, then, by far the greater pro-
portion of the salaries and influence of the
national service changed hands. The specially
distinguishing feature of this proscription, how-
ever, was the nature of the qualifications for

office demanded. Up to this time, ability to

perform the duties of the office, geographical
fitness, good local standing, and political opinions
in sympathy with the appointing power, had
been required with varying emphasis. Service
to the party was sometimes rewarded, but inci-

dentally, at no time being actually essential.

Under Jackson, ability became incidental, and
party service the main requirement, not only
past service but future usefulness as well.
Newspapers were then not generally self-sup-
porting and many editors received offices to
enable them to pay their debts and improve their
papers. Nor was loyalty to party alone sufficient.

Unless one were a friend of Jackson or could
obtain his ear, it was decidedly advantageous
to belong to the Calhoun faction, and have his

friend, General Duff Green, editor of the 'United
States Telegraph,* press one's suit; or to advo-
cate the succession of Van Buren and receive
the aid of the powerful interests he represented.
By 1831, the salaries of office-holders were occa-
sionally assessed for party purposes, and, by the
close of the administration, this practice was
well recognized. The spoils system had been
introduced into the national service : the question
of its continuance remained.

The Whigs Establish the Spoils System.—
The opponents of Jackson seized upon his ad-
ministration of the civil service with avidity.

They could not conceive that the people would
indorse a practice that appeared so impolitic
and wasteful. The Senate did not reject many
of his nominations, but in 1831 several resolu-
tions were introduced to show its disapproval
and in 1835 an elaborate plan to regulate the
control of the patronage was formulated. Web-
ster, Clay, White, and Calhoun delivered able
speeches filled with high ideals of public service.

When examined, however, the plan proposed is

found to be purely an attempt to limit the power
of the executive. The President was to present
to the Senate the reasons for removals. Jack-
son refused to yield. His friends defeated
the Senate's proposal, those whose nominations
were rejected received compensation in other
ways, and on 10 Feb. 1835 he peremptorily re-

fused to send the Senate any information con-
cerning the removal of Gideon Fitz, asserting
that that body had no right whatsoever to in-

vestigate removals. While no tangible results

were obtained by this senatorial opposition, the

patronage was to play a prominent part in the
campaign of 1840. The crisis of 1837 struck a
staggering blow at the civil service. Public
servants who had speculated with government
funds were caught without property to pay their

loans : of 67 land officers, 64 were said to have
been at one time in default. This condition was
partly due to downright dishonesty, as in the
case of a Samuel Swartwort, collector at New
York; more, and especially in the West, to

lack of business education. A treasury agent
wrote of "a certain looseness in the code of mor-
ality, which here does not move in so limited
a circle as it docs with us at home." Some such
experience was inevitable in so great a crisis.

Its extent was due to the carelessness with which
appointments had been made, and the Van Buren
administration suffered as if alone responsible
for the spoils system and the breakdown in the
civil service. Reform became one of the most

'

popular issues of the campaign, and the method
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of dealing with the situation proposed by the

Whigs, the limiting of the power of the execu-
tive, was one that appealed strongly to their

Southern States rights supporters. To nothing
did the election of Harrison so strongly commit
his party as to the abolition of the spoils system.
Having come into power, they failed to enact
their legislation planned in 1835, although in

full control of Congress, and although the sub-
ject was brought up. To remove many of the

incumbent officers was necessary to their reform,
but in filling the vacancies thus created they
were pledged to return to the pre-Jacksonian
qualifications for office. Instead, while insisting

upon ability somewhat more than Jackson had
done, they continued to make party service the

chief essential. The man appointed collector

at New York was described to Peter B. Porter
by Thurlow Weed as follows : "Although not
personally popular, [he] is represented as pos-
sessing an extraordinary share of tact or strat-

agem, and as being able, by his skill in planning
and combining, and his untiring industry in

executing, to produce the most astonishing polit-

ical results. That, with the office of collector

[which Weed considered as second only in im-
portance to that of Postmaster General] he
could on all important occasions, command the
vote of the City of New York, and, per conse-
quence, of the State.* In 1841, then, the spoils

system had been recognized by both parties and
might be considered established.

The Significance of the S/'oits System.—The
continuous progress of the spoils system from
a few States to the nation, from the nation
into other States, from one party to the other,

until it became a thoroughly national institution,

indicates that it possessed some principle of
vitality. The reasons thus far offered are in-

sufficient to explain its growth. No practice

could become so firmly fixed unless it served
some fundamental lasting use. The spoils sys-

tem was in fact a concomitant and probably
a necessary one. of the democratic revolution
which made Jackson President in 1829 and es-

tablished the rule of the people in the United
States. The people cannot govern unless organ-
ized. They may overthrow old leaders in a
revolution, they may elect new leaders by a
plebiscite, they may even determine the policy

of the government in moments of great national
enthusiasm, but they cannot exert a steady con-
trol of the details of administration unless their

lagging interest is kept up and their views given
a means of expression by organization. Organ-
ization, however, requires leaders, not only lead-

ers of ten thousands who receive a reward of
glory, but humble leaders of tens, ward-heelers,
who enjoy little honor. Public interest attracts

some to perform this function, but a sensitive

democracy requires that these men shall be of
the "people," not men of wealth ; it would not
have politics a business of class, as it largely is

in England. Now, however public-spirited a

poor man is, he has to earn a living. Such
motives, moreover, would not attract a sufficient

number. Material inducements are necessary,

and some substantial means of supporting party
organization must be found. To supply this

is the function of the spoils system. The civil

list becomes the pay roll of the party, and the
recipients of public salaries are expected to

serve the nation in the double capacity of work-

ing officials and party organizers. The rise o
the spoils system was, then, inextricably joined

with the rise of party organization and of demo-
cratic government, and this connection has con-

tinued to the present day (1904). That such
connection is permanently necessary does not
follow, but, if it is to be done away with, a

substitute must be provided, for it fulfills a

necessary and useful function. Politics may
become a recognized profession with legitimate
rewards, the people may become less suspicious

of men of wealth, party organization may be
simplified and fewer workers required — in some
way the cause must be removed; direct attack
can never succeed.

The Struggle for the Patronage.— It follows
from this inter-relation of the spoils system and
party organization that the control of the pat-

ronage would often mean control of the party.

Hence the struggle to secure this control became
very bitter, and raged not merely between the

two parties but also between the different

branches of the government. The Constitution
gives the House of Representatives no share
whatsoever in the appointing power. In 1826.

however, it was proposed that the delegations

select the newspapers to be given the printing

of the laws. In 1862 each member was allowed

the appointment of two cadets at Annapolis, and
in 1899 General Grosvenor proposed that all

government offices be divided equally among
the congressional districts and that the recom-
mendations of the congressmen be requisite for

appointment. The Senate, on the other hand,

possesses rights under the Constitution and has

always fought to have them respected. In 1789

Congress decided that the Senate had no power
over removals. This interpretation was con-

tinually attacked, but for a long time unsuccess-

fully. The House of Representatives did not

sympathize and a two thirds majority would be

necessary to override the almost inevitable veto

of the President. Under Johnson, however,
circumstances were favorable. The executive

power had grown abnormal during the war ; the

patronage had become so extensive that it was
feared even before the death of Lincoln ; the

actual President was hated, and his opponents

had a two thirds majority. In 1867. the Tenure
of Office Act was passed, providing that Presi-

dential officers could be removed only with the

advice and consent of the Senate. The friends

of President Grant procured the modification

of this act in 1869, but, in spite of protests and
with little to say in its defense, the Senate main-

tained the law until 1887. when finally it was
repealed and the interpretation of 1789 restored.

The Machinery of the Spoils System.—While
legally the President has maintained his po\yer

except for this short period, in actual practice

he has long been greatly restricted. It is of

course impossible for him to be personally cog-

nizant of the conditions and the qualifications of

candidates for all the positions scattered over

the country. Assistance has always been neces-

sary and it has been natural to consult the mem-
bers of Congress best acquainted with the local-

ity. This was done from the foundation of the

government, Ijut, with the development of the

spoils system, the requests for advice became

more a matter of routine and the obligation to

accept it became more binding; the discretion

of the central government became a smaller
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factor. All representatives in sympathy with
the party in power began to expect as a matter
of course to control the appointment of minor
officers, as rural postmasters, witliin their dis-

tricts. Lincoln's correspondence shows that in

1849 he considered this a well-established rule,

and as President he abided by it. Often courtesy
extends this privilege to congressmen of an
opposing party, notably to those from the South,
and in cases where a fixed number of new offices

is created for every congressional district, as

in the census appointments for 1900. With re-

pird to all local offices of the Presidential class,

the Senators from the State in question expect

to be consulted. In the early history of the
spoils system, the delegations composed of all

members of Congress from the Several States

settled such questions ; under Pierce, they dic-

tated nearly all important appointments. Lin-

coln wrote that the two Rhode Island Senators,

the two old representatives, and one of the new
ones, combined in favor of one candidate, and
added : "While under peculiar circumstances a
single member or two may be overruled, I

believe as strong a conil)ination as the present

never has been." After the passage of the
Tenure of Office Act, the Senators waxed in

power at the expense of the Representatives,
their assumption reaching its height when Conk-
ling and Piatt in 1881 retired from the Senate
because they were not allowed to control the
New York appointments. The repeal of this

law, however, has not restored the delegation to

its former position. General and foreign ap-
pointments are oftentimes divided pro rata

among the States and assigned in the same way
as the local offices. This was understood in

1849, was a fixed rule under Pierce, and has
been the general practice ever since. The exten-
sion of the influence of members of Congress
curtailed that of the secretaries of departments,
and the limits of their respective powers have
always been a .source of difficulty. Under Pierce,
it seems to have been the practice to allow the
secretary at least a nominal veto on all nomina-
tions to offices within his department. Lincoln
was inclined at first to overlook tliis, and had
much difficulty with Secretary Chase in regard
to it. The personality of the secretary has much
to do with his influence, but few of them exert
very much at present, except as advisers of the
President. The latter dispenses comparatively
little patronage directly, but as the final arbiter
in disputes between Senators and Representa-
tives, holding in his hands the whole situation

and adjusting the various interests, he has a
power winch makes even a weak man powerful
and a strong man, party dictator. The boss
exerts his influence through some of these agen-
cies : as the friend of the President, as a mem-
ber of Congress, or as the political mentor of
Congressmen. The whole is now highly system-
atized

; the Treasury Department can tell in a
moment by its card catalogue how many men
every Congressman has recommended, how many
have been appointed, and what Congressman
recommended every appointive officer.

The Sfoils System ami Administration.—The
spoils system does not necessarily mean bad ad-
ministration. Its uncertainties deter men of
conservative tendencies from entering govern-
ment employ; but the opportunities of sudden
and distinguished advancement attract men of
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adventurous character, and undoubtedly so far
in our history this latter class has contained the
greater part of the ability of the nation. It is

not to be supposed, moreover, that the whole
service has ever been changed at any single
proscription. William Hunter entered the State
Department in 1829 and served until 1886, pre-
serving the continuity of tradition and becoming
a power in the State by reason of his experience.
He is a type of a large class of permanent offi-

cials, who have on their shoulders tlie weight
of routine business. Often it is easy to dis-
tinguish between two distinct classes of officers,

the one working at government duties and the
other attending to politics. Of course this

double system is expensive, because of the un-
necessary number employed and the fact that
the class of men attracted while able are not
always honest ; but it need not be inefficient.

Rotation in Office.— While the rise of the
spoils system is so closely connected with the
rise of the new democracy, and its organization
was soon completed, there are several significant

episodes in its later history. The system had
been justified before the public largely by the
democratical phrase "rotation in office." For
a long time, however, actual rotation w-as prac-
tised only when the incoming President belonged
to a different party from his predecessor. Bu-
chanan was the first President to expel men
of his own party. It was then held that the
public offices were prizes, and that democracy
demanded that they be shared round as often as
possible, that no one should hold longer than
four years. Consistency required that a Presi-
dent who was re-elected, decapitate his own ap-
pointees, and this policy was urged on Lincoln
in 1865. He firmly set his face against the sug-
gestion, and it has never been carried out. Bu-
chanan's example, however, has been followed
with the single exception of when Roosevelt
succeeded McKinley.

The Spoils System and the South.—The sea-
board South was for a long time comparatively
free from the spoils system. Jefferson stated,
not quite truly, that he had no requests for
removals from that region. The dislike for the
New York machine did much to promote the
formation of the Whig party there, and Calhoun
was not more emphatic in his support of slavery
than in his demand for reform in politics. This
immunity was largely due to the political condi-
tions, the fact that politics was the business of
the wealthy, and that the public offices were not
needed to support party organization. The Civil
War and Reconstruction brought a total change.
The attenipt to build up a stable Republican
organization composed of moneyless negroes and
money-seeking white men from the North, in-

volved necessarily the use of public offices, both
State and national, as spoils. After the over-
throw of the negro domination, this organization
was still maintained by the use of the national
spoils, because of the votes it could cast in na-
tional nominating conventions. In the Demo-
cratic parly, the wealthier class gradually lost
its control, and the rise of a real democracy has
been again marked by the adoption of the spoils
system, which may be said now to embrace the
whole country.

The Spoils System and Civil Service Reform.—At the very time that the spoils system was
being extended into the South, it received a
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vigorous attack in the development of civil

service reform. It was natural that such a move-
ment should come when the Civil War had so

greatly distended the civil service. The method
of reform proposed was the substitution of a
mechanical for a personal method of appoint-

ment. It was claimed by the supporters of the

sltitiis quo that no mechanical system could

be devised which could properly take into ac-

count a man's ability to perform the functions

of his office. The reformers claimed that such

a system was possible, that offices must be with-

drawn from politics, and that this could be done
only by eliminating the personal element. In

1883, after an earnest crusade. Congress voted

that the experiment should be made. It has

received the support of every President since

that time, and has been extended until about

half the offices in the national civil service have

been withdrawn from politics, while many States

and cities have followed the example of the

national government. But the end of the spoils

system is not yet. It has been seen that party

organization has never demanded all the offices;

and one half being taken away, it lives now on
the other half. With the extension of protection

to department after department, the pressure on

those remaining has become greater. Partly as

a result of competition and partly because of

the improved tone of business in the country at

large, ability and honesty have been more de-

manded them formerly in the open departments

and their administration much improved. With
this improvement the efforts of the reformers

have slackened. Party organizers, on the other

hand, have rallied to save what is left to them,

and much further progress for the examination

system seems improbable unless some substitute

can be found for the offices as the payroll of

party organization. Finally, it should be noted

that the reform system rests very greatly on

the President, and that, should he become hostile,

it might be so thoroughly emasculated as to

open everything to the spoilsman.

C.^RL Russell Fish,

Professor of History, University of JVisconsin.

27. United States— Annexation of Texas

to the. The Louisiana Purchase in 1803

gave the United States a shadowy claim to

Texas. This claim was maintained and strength-

ened by each succeeding administration uiitil

1819, when all rights beyond the river Sabine

were given up as a consideration to Spain for

the cession of the Floridas. Between 1820 and
1830 great numbers of Americans settled in cen-

tral Texas ; most of these were from the South-

ern States, and they had carried their slaves

with them. An arbitrary union in 1824 of this

semi-Anglo-Saxon region to the Spariish state

of Coahuila gave rise to much dissatisfaction

;

the abolition of slavery throughout the newly
established Mexican republic in 1829 increased

the discontent of the thrifty Texan slave-hold-

ers ; but when, in 1830. the Mexican govern-
ment forbade citizens of the United States to
settle within the discontented region and
placed the country under military control, the
Texans demanded (1833) complete separation
from Coahuila and an independent existence in

the Mexican confederation. This was refused
and a still closer surveillance was established

by Santa Anna in 1834. Two years later the
Texans issued their declaration of independence

and set up a government of their own. The
fact that only two of the leaders of this move-
ment were not American settlers is proof
enough as to one cause of the conflict. Santa
Anna attempted to put down the revolt ; he
failed disastrously. At San Jacinto, in north-
eastern Texas, April 1S36, the insurgents de-
feated the Mexicans and either killed or cap-
tured their entire army. A constitution was
now agreed upon and the republic of Texas
firmly established. It is significant that the con-
stitution provided expressly for the re-establish-

ment of slavery, which had been maintained
contrary to law since 1829. The boundaries of
the new state were declared to be the Rio
Grande on the southwest and the Sabine, Red
and Arkansas rivers— the line of 1819— on the
north and northeast. These boundaries gave
Texas a total area of 270,000 square miles—
a territory equivalent to five of the larger States
of the American Union. Gen. Sam Houston,
the hero of San Jacinto, became the first Presi-
dent of the Texan republic. The government
thus founded was in its essential features a copy
of that of the United States. Texas was recog-
nized at once by the United States as an inde-
pendent nation, and the powers of Europe fol-

lowed suit in a few years.

Texas made application for admission into '

the American Union in August 1837. President
Van Buren opposed the proposition and eight
States made formal protest against annexa-
tion. But as early as May 1836, one month
after the battle of San Jacinto, John C. Calhoun
had declared from his seat in the Senate that

an independent power between the United States
and Mexico was inadmissible; he favored im-
mediate annexation, and, as he openly declared,
on the ground of the extension of slavery. Cal-
houn represented the South, and the South since

1830 had become more firmly anchored in slav-
ery than ever. The States of Virginia, Mary-
land and the Carolinas exported not less than
50,000 slaves a year to the Far South and
Southwest. An active propaganda favoring an-
nexation immediately began ; legislatures of

most of the slave-holding States passed resolu-

tions calling for annexation. Even the great

influence of ex-President Jackson was given to

the cause. But the Whig party won the elec-

tion of 1840, and the Whigs, more a Northern
than a Southern party, opposed annexation. In

order to "carry" the important State of Vir-
ginia, which was already States-rights and pro-

annexation in political complexion, John Tyler

had been placed on the ticket with Harrison.

Tyler, a Whig because of Jackson's high-handed
methods rather than from principle, was a States-

rights devotee, a slave-holder and a determined
annexationist ; he became President on the de-

cease of Harrison in April 1841. In 1842 the

Texans again knocked at the door of the Union.

It would have been opened to them but for the

opposition of Webster, the secretary of state.

Next year Webster resigned and Abel P. Up-
shur of Virginia was appointed to fill the

vacancy. The new secretary belonged to the

extreme States-rights school of politicans. The
cabinet, which had been re-formed in 1842, vyas

now in accord with the executive. Annexation
became at once the main business of the admin-
istration. In October 1843 Upshur informed tl"^

Texan representative in Washington that a re-
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newal of overtures for annexatior would be wel-

come. Van Zandt asked for the requisite powers,

but meanwhile the influence of the abolition-

ists had reached Texas and a sharp contest

was waging there about the question of slavery.

The pro-slavery party, both in Texas and the

United States, suspected English intrigue. A
speech of Lord Aberdeen's in Parliament gave
some color to this suspicion. The administra-

tion inquired of the English cabinet the cause
of the rumors circulating in Texas and the

South and received a complete disavowal of any
aim or intention on the part of the English
government to interfere in any way with the
affairs of the new republic. Still other influ-

ences had come into play : Te.xas had learned

to stand alone; an armistice had been arranged
with Mexico ; a definite peace seemed more
than probable. Houston and the other leaders

of Texas had lost their former enthusiasm for
annexation. The wooing was now to come
from the other side. The slave States of the
United States became uneasy ; the vast and fer-

tile area of Texas seemed about to be lost to
their cause; failure to act promptly had been the
fatal cause, and now fear of war with Mexico
gave the final motive to Texas for remaining
out of the Union. The outlook was not quite

so dismal as it seemed ; the Texans inquired of
Upshur, in January 1844, whether the United
States would protect them against Mexico while
the proposed negotiations were pending, for it

was known to all that much difficulty and delay
would be put in the way of anne.xation by the
Whig party in the United States Senate. The
secretary of state did not answer this question,
but his agents in Texas let it be known that
protection would be guaranteed. The way was
again open and negotiations now began in earn-
est. Upshur was killed, on 28 Feb. 1844, by the
explosion of a gun on board the warship Prince-
ton. Tyler called John C. Calhoun, the first

great mover of the annexation scheme, to the
office thus made vacant. Calhoun accepted the
State portfolio with the single purpose of fin-

ishing the work he had begun eight years be-
fore. Tlie treaty was speedily concluded and
ratified by the representatives of both countries.
On 22 April 1844 it was sent to the Senate.
The issue was now clearly drawn and the coun-
try immediately divided : .Calhoiui, sustained by
the unanimous voice of the Southern States,
asked for immediate annexation ; the Whigs,
except its Southern wing, followed by the great
majority of the North, denied the request.

Meanwhile, another issue had been prepar-
ing. For many years the vast Oregon region
had been held jointly by Great Britain and the
United States. This territory extended from
northern Texas to the 54th parallel of north
latitude. Both England and the United States
had claims on Oregon, and these claims had
been mutually recognized, but the people of the
West, always ready for growth and expansion
and not given to quibbling over constitutional
limitations, were rapidly coming to demand the
whole of Oregon. Calhoun saw the importance
of the Oregon question ; he recommended that
the Democratic party couple it with the Texas
question, though he did not favor the extreme
demands of the Westerners. The Southern
Democrats seized the opportunity, and co-operat-
ing with the expansionists of the West, they

began a campaign for the control of the Demo-
cratic national convention, which was to meet
in Baltimore. The editor of the Richmond
Enquirer was a typical leader of this movement.
A letter of ex-President Jackson, written a
year before, was now published in the Enquirer,
bearing date of 1844. The Nestor of the party
urged annexation. When the convention met it

set aside at once Jackson's favorite, and the
ablest Northern candidate, Van Buren, and
nominated James K. Polk, an avowed "Texas
man." The platform demanded the immediate
*re-annexation of Texas and the re-occupation
of Oregon." "Fifty-four or fight" became the
party cry of the West, while the leaders of
the South boldly threatened secession in case
Texas was not annexed. Meanwhile, the Sen-
ate rejected the Texas treaty by a majority of
35 to l5, and the leaders of the Whig party,
aided by the dissatisfied followers of Van Buren,
e.xerted their influence to the utmost to get the
country to sustain the Senate majority. They
failed by a narrow margin and Polk became the
next President. Tyler and Calhoun, falling back
on a popular Democratic doctrine, considered
themselves and Congress "instructed" by the
country to proceed with their work. Since the
Senate held out stubbornly against them thej'

resorted to the plan of accepting Texas by joint
resolution, a method hardly justified by the Con-
stitution. This required a majority only of
both Houses, while the passage of a treaty in

regular form required two-thirds. The joint
resolution passed, and on 3 March 1845 an-
nexation was complete, so far as the United
States was concerned. Texas approved the
treaty without questioning its legality in June
1845, and in July of the same year the people
of the Lone Star State, in convention assembled,
ratified the work of their representatives by an
almost unanimous consent.

Texas came into the Union with a quarrel
on its hands ; Both the Mexican and Texas gov-
ernments claimed the country lying between the
Nueces and the Rio Grande. This and all other
subjects of dispute between these governments
seemed about to be amicably arranged in the
early months of 1845, on condition, however, that
Texas should not permit annexation to the
United States. Mexico had repeatedly declared
that annexation would be regarded as a decla-
ration of war. When the joint resolution passed
Congress the Mexican minister in Washington
asked for his passports and the American rep-
resentative in Mexico was unceremoniously dis-
missed.

_
The United States had already sent

troops into the disputed country ; a year later
they advanced under General Taylor to the Rio
Grande and trained their guns on the Mexican
town of Matamoras. War followed. Texas had
been obtained at the behest of a Southern party
and for the purpose of a make-weight against
the expansion of the free States toward the
Northwest. The leaders of Texas had come into
the Union to safeguard slavery against the free
labor and abolitionist sentiment of the great
outside world. This had not been done without
the^ promise of the "re-occupation" of Oregon,
which gained the votes of the West and North.
But the able, aggressive and uncompromising
policy of Calhoun and his section had aroused
the North; the abolitionists became politically
important, and the issue which followed ter-
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minated in civil war. Consult MacMaster's and
Sclioiiler's Histories; also Von Hoist, 'Life of

Calhoun,' and McLaughlin, 'Life of Cass.'

See also Texas; Mexican W.^r.

William E. Dodd,

Professor of History, Rcuidolph-Macon College.

28. United States — The AboUtion and Free

Soil Movements in the. The first important
and concerted movement in America for giving

freedom to the slave began with the Quakers
(q.v.). Their persistent opposition to human
slavery arose from the nature of their doctrines.

Even before the American Revolution, individual

Quakers like John Woolman of Philadelphia,

raised their voices in favor of emancipation. The
emphasis placed upon the rights of man, in

the Revolutionary struggle, also strengthened

the sentiment in favor of emancipation in all the

colonies. As this period drew to a close, no
stronger condemnation of slavery was uttered

than by Thomas Jefferson, himself a slaveholder,

in his famous book called 'Notes on Virginia.'

A similar arraignment of the institution was
made by George Mason of Virginia, in the Con-
stitutional Convention of 1787. About this time
the Northern States were taking steps which
ultimately freed them from slavery. New Eng-
land and Pennsylvania led the way in this move-
ment. The first anti-slavery society in America
was formed in Philadelphia in 1780. Benjamin
Franklin became one of its members. But this

form of opposition was not confined to the

Northern States, for both Maryland and Virginia
organized anti-slavery societies. The movement
in the South, however, did not reach the point

of emancipation by State action. The institu-

tion of slavery had become firmly riveted on
the South, because of climatic and industrial

conditions, and the problem of emancipation,
therefore, was vastly more difficult than at the

North.
In Washington's administration a new and

powerful factor was introduced into the problem
by the invention of the cotton gin (q.v.). This
machine so cheapened the preparation of cotton

for the market that the raising of cotton became
the dominant industry of the lower South. The
North profited from this new era of cotton de-
velopment by building cotton factories and in

competing with England for the raw cotton of
the slaveholding States. Both an American and
European demand were placed upon the South
for the extension of cotton production. The
price of slaves also rose, and the domestic slave

trade so increased that the supply seemed to
be abundant, although, when the African slave

trade was abolished in 1808, many persons had
hoped that the result would be the gradual decay
of slavery. But they were mistaken. The new
industrial and commercial foothold obtained by
the institution gave it more favor than before
in the eyes of both the North and South. Only
the Quakers kept up any serious attack upon
it during the first 25 years under the Constitu-

tion.

Opposition to slavery had been based, thus
far, on all sorts of grounds, and had been car-

ried on in a very moderate and decorous fashion.

The Quakers, although attacking the system on
moral grounds, did so in a manner comporting
with their reputation for moderation. The pro-
longed and exciting struggle over the admission

of M.isspUJ-i (1819-21), however, turned atten-

tion upon the slavery question in a more intense

way than ever before. Benjamin Lundy, a

Quaker, who had already been working to en-

courage slaveholders to emancipate their slaves,

now founded the first important anti-slavery

paper, the 'Genius of Universal Emancipation'
(1821). He published editions of his paper in

Ohio, Tennessee, and Maryland. In 1829 Lundy
called to his aid young William Lloyd Garrison
who became the most fiery and radical of all

the early abolitionists. His hard-hitting blows
fell upon a New England slave dealer for carry-
ing a cargo of slaves from Baltimore to New
Orleans. Garrison was soon in jail, from which
he was released by a stranger paying his fine.

He now returned to New England and founded
in Boston (1831) the most famous of all aboli-

tion papers, 'The Liberator.' With the aid of

a few friends he founded the New England .\nti-

slavery Society in 1832 with the avowed object

of endeavoring "by all means sanctioned by law,

humanity, and religion to effect the abolition of

slavery in the L^nited States." Similar organiza-

tions sprang up in other northern States, and
another anti-slavery paper, the 'Emancipator,'
was launched in New York city, under the pat-

ronage of Arthur Tappan, a philanthropist.

These were small beginnings. Only a few men (

in any community were courageous enough to

stem the tide of public disapproval. In 1833 a
little group of men and women gathered from
ten States, met in Philadelphia to establish the

American Anti-slavery Society. Among them
were Garrison, Samuel J. May, John G. Whit-
tier, William Goodell, Lewis Tappan, and Lu-
cretia Mott. In that city not a man was found
willing to serve as chairman. For safety they
met behind locked and guarded doors and labored
at their task throughout the day without ventur-
ing to hold an evening session or to be seen on
the streets in search of a mid-day lunch. A
declaration of principles was issued which
showed the unalterable determination of the

abolitionists to carry on the agitation against

slavery until every slave in America was lib-

erated. Public sentiment was to be aroused by
public speakers traveling about the country, by
sermons from the pulpit, by appeals from the
press wherever possible, and by a wider circula-

tion of antislavery tracts and periodicals. Head-
quarters of the new seciety were set up in New
York with Arthur Tappan as president, and
with the 'Emancipator,' Goodell editor, as their

organ. Immediate emancipation was their cry
and uncompromising hostilities to slavery their

creed. In a few years hundreds of anti-slavery
societies had sprung up and more than 500,000
anti-slavery documents been distributed.

The rapid growth of the abolitionists intro-

duced discord and faction. In a short time
leaders arose who demanded that abolitionists

participate in politics, as a means of forwarding
the cause. Some of the old leaders, of whom
Garrison was chief, strongly opposed political

action, but declared in favor of woman's partici-

pation in the work of the anti-slavery societies.

The differences between the two parties were
auginented by the strong opposition of some
northern clergymen to women taking part in

public discussion. The dissensions grew till

State and national organizations were disrupted,
resulting in two sets of anti-slavery societies and
two sets of anti-slavery publications. In 1840



UNITED STATES— ABOLITION AND FREE SOIL MOVEMENTS

a number of abolition leaders who believed the

time for political action had come, met at Albany

and formed the Liberty party (q.v.). Among
the founders of this national party were Myron
Hollcy, Gerrit Smith, and James G. Birney.

The latter was nominated for the presidency, and
renominated in 1844. In the famous campaign

of 1840, he polled about 7,000 votes and in 1844,

62,000. Neither of these votes represented tbe

total strength of the abolitionists and certainly

not the strength of the anti-slavery sentiment of

the country. The rapid rise of the anti-slavery

societies which followed the formation of a

national organization, greatly accelerated the

work, begun by Garrison and the 'Liberator,' of

sending abolition documents into the South.

The result was a storm of indignant protests

from the slaveholders who resented what they

termed an interference with their own domestic

institutions. They declared that the abolition

literature sent among tliem was incendiary and

intended to excite servile insurrection, the most
dreaded, because the most horrible, of events.

Nat Turner's rebellion (q.v.) in Virginia (1831)

was then still fresh in mind. In their excite-

ment the slaveholders made certain demands
upon the people of the North. They called for

the suppression of the abolitionists and their

work by public opinion and by State action.

Rewards were even offered for the arrest and
transportation to the South of Garrison and

Arthur Tappan.
Public feeling in the North was already so

bitter against the abolitionists that it hardly

needed the added impulse of the South's de-

mands. On 4 July 1S34, the anti-slavery celebra-

tion in New York city was broken up and the

leaders compelled to escape for their lives. For
nearly a week the excitement continued. All

the important daily papers, except one, en-

couraged the populace to suppress the abolition-

ists. Their business places and even their houses

were attacked by the infuriated mob, and the

quarters occupied by the negroes were invaded

and property destroyed. In nearly every North-

ern State the work of putting down the aboli-

tionists went on. The rougher element \yas en-

couraged by resolutions passed by meetings of

the respectable portion of the community. Fif-

teen hundred intkiential names signed a call for

an anti-abolition meeting in Faneuil Hall. The
great orators of Boston addressed an excited

multitude. In a few days gallows were found

standing in front of Garrison's home. A few
weeks later at a woman's anti-slavery meeting a

mob filled the streets, broke into the house to

which Garrison had fled and dragged him out

with a rope. He was rescued with great diffi-

culty and was compelled to leave the city for

safety. Danger threatened abolitionists in

Brooklyn. Lydia Maria Child (q.v.) wrote: *I

have not ventured into the city, nor does one of
us dare to go to church to-day, so great is the

excitement. Mr. Wright was yesterday barri-

cading his doors and windows with strong bars

and planks an inch thick." A mob led by re-

spectable citizens of Cincinnati destroyed the
printing press of 'The Philanthropist,' and at-

tacked the bouses occupied by negroes. In 1837
an Alton, 111., mob shot down the Rev. Elijah P.
Lovejoy (q.v.), the editor of an abolition paper,
while he was endeavoring to protect his press.

This event, and other extreme measures against

the abolitionists, overshot the mark, and public

opinion became more sympathetic toward the

hated and hunted disciples of the abolition creed.

The great majority of them— women as well as

men— showed the true martyr spirit, in the era

of their persecution. But the rush of events was
already drawing public attention away from the

abolitionists, and turning it toward other phases

of the anti-slavery conflict.

The Quakers had begun in Washington's
administration to petition Congress against the

slave-trade. Later their petition struck at slav-

ery in the District of Columbia. The abolition-

ists joined in the work of petitioning against

slavery in the District. As early as 1831 John
Quincy Adams, then a congressman, presented

IS such petitions, but declared that he did not

approve of their object. From year to year these

petitions had been received and referred to the

committee on the District of Columbia, and
nothing more came of them. But in 1835 Harn-
mond of South Carolina moved that an anti-

slavery petition be not received. To some, this

motion seemed necessary to check the rising tide

of abolition petitions, but to others, the remedy
seemed worse than the disease, for it attacked the

ancient right of petition. An exciting debate

arose running throughout an entire day. Ad.nms
now came forward as the champion of the right

of the petition and Slade of Vermont made a
fiery speech declaring war upon the institution

of slavery. This speech greatly angered the

slaveholders and their supporters. In 1836, tbe

debate over abolition petitions was renewed and
continued for four months during which many
thousands of persons put their names to peti-

tions. The result was a resolution of the House
to lay all papers relating to slavery on the table

and to take no further action on them. This was
the germ of the famous "gag* rule. But this ac-

tion only stirred anti-slavery people and by 1838

petitions to Congress against slavery had in-

creased tenfold. Early in 1840 the House made
answer to these by establishing the following

standing rule: "That no petition . . . or other
paper, praying the abolition of slavery in the Dis-
trict of Columbia, or any State or Territory, or
the slave-trade between the States or Territories

of the United States in which it now exists, shall

be received by this House or entertained in any
way whatever." Similar, though more temper-
ate debates were going on in the Senate and
similar results followed.

The attempts to suppress the abolitionists'

agitation both in and out of Congress by attack-

ing ancient popular rights very naturally pro-
duced a reaction in their favor and against the

cause of slavery. The battle for the right of
petition was waged, therefore, with imtiring

energy by John Quincy Adams, Joshua R. Gid-
dings and others. The threats made to expel
them from Congress and the denunciation heaped
upon them only aided them in the end by bring-
ing to their aid an increasing number of con-
gressmen, and in 1844 victory crowned their

efforts ; the gag rule was repealed.

Additional meaning was given to the ques-
tions of freedom of the press and the right of pe-

tition by the demands of the slaveholders that

all anti-slavery documents be excluded from the
United States mails. Some of the inhabitants

of Charleston, S. C, broke into the post-oflficc

(1835) seized a quantity of abolition literature

and burned it in the presence of spectators. The
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postmaster-general gave it as his opinion that

although such documents could not lawfully be
excluded from the mails, the postmasters owed a
higher duty to their communities than to the
laws. President Jackson, in a message to Con-
gress, severely criticised the work of the aboli-

tionists and recommended that Congress prohibit
under severe penalties, the circulation of such
documents through the mails. Congress not only
did not accept the President's recommendation,
but instead passed a law providing for fining and
imprisoning postmasters for withholding mail
from the persons to whom it was addressed. On
none of the points of contention had the oppo-
nents of the abolitionists been able to score a
permanent victory. On the contrary the perma-
nent results were against slavery. Among them
may be enumerated the rapid increase of anti-

slavery, if not abolition, sentiment, and the for-

mation of a political party. Another result was
the feeling of many northern men, who had little

or no sympathy with the agitators that the
friends of slavery were demanding too great a
sacrifice of cherished principles for its protection.

One of the most deplorable results of lo years of
bitter agitation was the ill will engendered be-
tween the radical elements of the two sections.

Neither could do right in the eyes of the other.

The danger lay in the fact that other events
might cause the spread of this sentiment to the
steady minded classes of the two sections. Such
events were already on the horizon.

The South came to feel that safety to slavery,

and to the social and industrial fabric based upon
it, lay in preserving the equilibrium between the
sections in the Senate. That equilibrium had
been hopelessly lost in the House of Representa-
tives, and to preserve it in the Senate required
the addition of new territory to the United
States. To accomplish this end, the annexation
of Texas quickly followed the Texan revolution,

and the cession of California and New Mexico
came as a consequence of war with Mexico. But
it was far more difficult to determine slavery's

relation to the new territory than it had been
to win the territory by war. The South gave
an indication of its coming attitude by defeating
Van Buren for renominatior, in 1844, because
he had opposed the immediate annexation of
Texas. Northern anti-slavery men followed by
defeating Henry Clay in New York by voting for

a. candidate of their own, because Clay, after

opposing immediate annexation, had written a
letter trying to explain the matter to the satis-

faction of Southern Whigs. In 1846, President
Polk asked Congress to vote a sum of money to

assist him in making peace with Mexico.
David Wilmot, a Pennsylvania Democrat, off^ered

an amendment to the appropriation bill, provid-
ing that in any territory obtained from Mexico,
slavery should never exist. This amendment is

the famous Wilmot Proviso (q.v.). Twice it

passed the House, but each time failed to get

through the Senate. Southern leaders were
stirred to combat more vigorously the idea that

Congress could exclude slavery from the Terri-
tories. Northern men affirmed more vehemently
the right of Congress in this matter, because,
to admit the South's contention would invalidate

the anti-slavery features of the Ordinance of 1787
and the Compromise of 1820. The debates in

Congress and the discussions by pulpit and press
began to shake men's allegiance to the old

parties. Therefore, the Whig party, the majcrity
of whose votes was generally in the North, nom-
inated for President (1848) General Zachary
Taylor, a Louisiana slaveholder, but refused to
commit itself on the slavery question. The
Democratic party, whose main strength lay in
the South, nominated Lewis Cass of Michigan,
and likewise uttered no decisive word on the
vital question. This noncommittal attitude of
the leaders of the old parties angered anti-
slavery men of all parties who promptly coal-
esced and launched the Free Soil party at Buf-
falo, N. Y. (1848). The platform contained 19
resolutions mainly relating to slavery, and de-
claring in favor of "Free Soil, Free Speech, Free
Labor, and Free Men." It also declared that
Congress had, and ought to exercise, the power
to exclude slavery from the Territories, but
that it possessed no authority to interfere v/ith
slavery in the States where it already existed.
Although this platform did not satisfy the ex-
treme abolitionists, it offered a line of defense,
on constitutional grounds, which appealed to
moderate reformers who could not sympathize
with the Anti-Union sentiment of Garrison and
his radical followers. The slaveholders were
right in believing that the underlying cause and
the logical consequences of the Free Soilers and
the abolitionists were not greatly dififerent. The
Free Soilers nominated Martin Van Buren for
President and Charles Francis Adams for vice-
president. The Van Buren Democrats in New
York, nicknamed the "Barnburners," supported
the new party. The result was a nominal Free
Soil vote of over 290,000, the loss of New York
by Cass, and the triumph of General Taylor.
The Van Buren supporters were avenged by the
defeat of Cass, and most of them returned to
this allegiance.

During the next four years the Free Soil

idea gained at the North, but the party made but
little progress. The Compromise of 1850, and
the consequent effort to discourage all agitation

as dangerous to the perpetuity of the Union, dis-

couraged any great gain by the party. Both
the old parties in their nominating conventions

(1854) pledged themselves to stand by the Com-
promise, and Hale, the Free Soil candidate only
polled 156,000. The passage of the Kansas-Ne-
braska Bill (q.v.) (1854), suddenly precipitated

the anti-slavery conflict in a more virulent form
than ever before. The result was the break-up
of the Whig party. Thousands of its Southern
supporters joined the Democratic party (q.v.),

while the majority of its Northern voters co-

operated with other anti-slavery elements in

forming a new party, the Republican. Although
the organization of the Free Soil party was thus
disbanded, its principle became the rallying cry

of the Republican party (q.v.). See also

Slavery. W. H. M,\ce,

Professor of History, Syracuse University.

29. United States — Mexican War. Ow-
ing to its close association with the slavery con-

troversy the Mexican war has been the subject

of almost endless dispute. Many people believed

at the time, and many others still believe, that it

was forced on by a Democratic administration in

order to secure more territory in the southwest
for the extension of slavery. It would be difficult

either to prove or to disprove this view conclu-

sively. The immediate cause of the war was the
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annexation of Texas. The Democratic platform

of 1844 favored annexation, but at llie same time

it was equally explicit in asserting the American
claim to Oregon, a territory which could not by

any possibility be opened to slavery. To the

party leaders this connection of the two ques-

tions may have been only a shrewd bit of poli-

tics, but President Polk's determination to fight

for 54° 40' showed that it meant much more
than that to him. The success of the ticket also

indicated that it meant more to the American
people. The constant cry of a slaveholders' con-
spiracy would not blind them to the advantages
of acquiring so much valuable territory. At the

time of the annexation, Texas (q.v.) had been an
independent republic for nine years, recognized

as such by the leading nations of the world. Al-
though the Mexican government had made no
serious attempt during that interval to reassert

its rights, it now notified the United States

that anexation would be regarded as a casus
belli. The passage of the joint resolution of
I March 1845, was, in consequence, followed
by the recall of the Mexican minister at Wash-
ington, and the formal suspension of diplomatic
relations.

In addition to the Texan question there was
a long-standing controversy in regard to the
ciaims of American citizens against the Mexican
government. During the numerous revolutions
which had occurred since Mexico gained her
independence Americans had often suffered im-
prisonment and loss of property. A claims con-
vention of 1839 provided for a board of commis-
sioners to pass upon these cases. There was
some delay, however, in making the payments,
and a second convention was concluded in 1843,
in which Mexico agreed to pay all claims within
five years in quarterly installments. A few
payments were made, but in 1845 they had again
fallen very much in arrears.

In October 1845, President Polk informed the
Mexican secretary of state that he wished to

settle the questions in dispute amicably, and
that he was ready to send an envoy with full

power to act. The secretary made an evasive
reply in regard to the subjects to be discussed,
but expressed a willingness to receive our repre-
sentative. The president at once commissioned
John Slidell, of Louisiana, as envoy, and he set

out for his new post in November. The war
fever was so strong in Mexico when Slidell ar-
rived that President Herrera was forced to
refuse him an audience. A revolution, which
occurred a few days later, resulted in bringing
General Paredes, the head of the war party,
into power. Being again refused recognition,
Slidell returned to the United States in March,
1846.

If annexation and the spoliation claims had
been the only questions involved, the war might
still have been averted. But a controversy arose
in regard to the western boundary of Texas.
The congress of Texas in 1836 asserted that the
boundaries of the republic extended to the Rio
Grande. Historically the claim to the territory
between the Nueces and the Rio Grande was of
doubtful legality, but owing to internal difficul-

ties the Mexican government had taken no steps
to assert their authority. Texas was admitted
into the union with "the territory properly in-

cluded within and rightfully belonging" to it,

but subject to the adjustment by the United

States government of all questions of boundarj'
that might arise with other governments. If

the Mexican authorities had received Slidell this

question might properly have come up for dis-

cussion. Their refusal left but one course open
to the president, namely to treat the Nucces-Rio
Grande tract as American territory. The rev-

enue laws were extended to it, and Corpus
Christi, a town west of the Nueces, was made
a port of entry. The Mexican authorities re-

sented this intrusion, and a large force of men
under General Ampudia were stationed on the

south bank of the Rio Grande, preparatory to
an invasion of the disputed territor}-. To op-
pose him, General Zacharary Taylor with about
2,000 men was ordered to advance to the north
bank of the river, opposite Matamoros. On
12 April, Ampudia warned Taylor to withdraw
beyond the Nueces within twenty-four hours or
take the consequences. The warning being dis-

regarded. General Arista, Ampudia's successor,

sent notice on the 24th that hostilities were
commenced. On the same day a considerable
force of Mexicans crossed the river a few miles
above Matamoros and defeated a detachment
of United States dragoons.

The news of this engagement reached Wash-
ington early in May, and on the nth President
Polk sent a special war message to congress.
After speaking of the failure of the Slidell mis-
sion and e.xplaining the movements of General
Taylor, he went on to say that war already ex-
isted, that it existed by the act of Mexico it-

self, and, consequently that it was the duty of
the American people to vindicate the honor, the
rights, and the interests of their country (see
Mexic.vn W.\r). The whole question "hinged
upon the ownership of the Nueces-Rio Grande
strip. According to the president this district

belonged to the United States, and the war
was tlierefore defensive in its origin. On the
other hand, if the Mexican claims to the strip

were valid, Polk exceeded his constitutional
powers in beginning an offensive war without
the consent of congress. Plowever, the presi-
dent's position was safe enough because con-
gress had already recognized the country
beyond the Nueces as American territory, liy in-

cluding it within the revenue system, and the
senate had ratified the appointment of a revenue
officer. Two days after the message was re-
ceived an act was passed providing for the vig-
orous prosecution of the war.

_
Whether or not the war was defensive in

origin, it was certainly not long conducted on
that basis. After his successes at Palo .Alto,

8 May, and at Resaca de la Palma, 9 May,
Taylor crossed the Rio Grande and captured
Matamoros on the i8th, before he could pos-
sibly have heard of the congressional act of the
13th. The president's military orders showed
clearly his intention to seize i\Iexican territory.

General Kearney was authorized to occupy New
Mexico, Commodore Sloat to take possession of
Upper California, and Taylor to prosecute the
war in Mexico. These orders were faithfully

executed. Kearney captured Santa Fe and
brought all of New Mexico under subjection.
Fremont and Commodore Stockton, who had
succeeded Sloat, were equally successful in Cal-
ifornia. Taylor made his way slowly into the
interior. In September, after defeating an army
under Ampudia, he captured Monterey.
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The anti-slavery Whigs in congress pointed

to these facts as evidence that the war was not

being waged to protect the honor of the United

States, but purely in order to seize the territory

of a weaker power. Among the discontented

was Abraham Lincoln, who was elected to con-

gress in 1846. Jefferson Davis approved of the

war and resigned his seat in congress to lead

a Mississippi regiment. In general the con-

flict was popular in the South and unpopular

in the North, the strongest opposition being in

New England. Lowell's keen satires in the

'Biglow Papers' represent w-ell the sentiment

of that section of the country. See Lowell,

J.^MEs Russell.
In spite of adverse criticisms, President Polk

never once swerved from his original line of

action. Early in 1847 a second army was sent

out under General Winfield Scott to land at

Vera Cruz, and to attack the capital from the

east. The series of Mexican disasters at the

beginning of the war had resulted in another
revolution which restored Santa Anna to povver.

His plan was to meet Taylor first, defeat him,

and then return to the city of Mexico in time to

defend it against Scott. The battle of Buena
Vista was fought 23 February 1847. Taylor's

force of 5,000 men won a victory over an army
four times as large. Immediately after the bat-

tle Santa Anna hurried south to meet General
Scott. The two armies first came into conflict

at the mountain pass of Cerro Gordo, and the

Americans were again successful. This was fol-

lowed by the victories of Contreras, San An-
tonio, and Cherubusco. The way was now open
to the City of Me.xico, but the arrival of a
peace commissioner from the United States led

to the conclusion of an armistice. See Mex-
ican War.

The scene now shifts to Washington. Presi-

dent Polk had been confident of success from
the very beginning of the war. As early as 8
August 1846 he asked Congress for $2,000,000 to

be used in negotiating a peace. This was far

more than enough to meet the ordinary ex-
penses of peace commissioners. The object of

the President, however, was perfectly clear; in

fact, he made no attempt to conceal it. Mexico
was to be called upon to cede New Mexico and
California. A bill was introduced into the

House of Representatives to appropriate the
amount required. David Wilmot, a Pennsyl-
vania Democrat, moved the insertion of a
proviso to the effect that neither slavery nor in-

voluntary servitude should exist in any terri-

tory to be acquired by the war. (See Wilmot
Proviso.) It was passed by the House in 1846
and again in 1847, but was defeated by the Sen-
ate on both occasions. The House finally

yielded, and the appropriation, increased to

$3,000,000, was made witliout the proviso.

Nicholas P. Trist, of Virginia, was at once
sent to Me.xico as a peace commissioner. He
was authorized to demand the cession of New
Mexico and Upper California and the recog-
nition of the Rio Grande boundary. This was
the minimtmi to be accepted. In order to obtain
these terms, he was to begin with an additional

demand for Lower California and for the right

of way across the Isthmus of Tehuantepec. At
the proper moment he might surrender these

points and also offer a money consideration.

Tte Mexican authorities refused the terms.

negotiations were broken off, and General Scott
renewed his campaign. On 13 September he
stormed the heights of Chapultepec, and on the

following day entered the City of Mexico. The
enemy were now compelled to accept whatever
terms were offered to them. Negotiations were
reopened with Trist, and the treaty of Guada-
lupe Hidalgo was signed 2 Feb. 1848. It was
sent to the Senate 23 February, ratified by them
with amendments 10 March, and the final ratifi-

cations were exchanged 30 Jrfay. In return for

$15,000,000 and the assumption by the United
States of the spoliation claims of their citizens,

estimated at $3,250,000 more, Mexico ceded
California and New Mexico, and recognized
the Rio Grande frontier. Mexicans living in the

ceded territory were to be free to continue to

reside there or to remove to Mexico, without
any prejudice to their property. Those who re-

mained could either retain the title and rights

of Mexican citizens or become citizens of the
United States.

The immediate result of the war, then, was
the acquisition of the vast territory comprising
the present States and Territories of California,

Nevada, Utah, Arizona north of the Gila, and
parts of Wyoming, Colorado, and New Mexico.
More than half a million square miles of valu-
able land were transferred from a non-progres-
sive nation to a nation that was able to develop
its

_
resources. The enormous mineral de-

posits of that region were just beginning to be
developed. And even now, over half a century
after the peace, the agricultural industry, owing
to the tardy extension of irrigation facilities, is

still in its infancy. Many of the best people in

the country in 1848 were so blinded by the slav-

ery issue that they could not realize the value of

their conquest. Fortunately for our history,

such tnen as Cass and Douglas had sufficient

influence partially to allay the prejudices of their

section and thus to secure the ratification of the
treaty.

But, although the anti-slavery sentiment was
not strong enough to embarrass the govern-
ment in the conduct of the war or to endanger
the treaty of peace, still it could not entirely be
kept in the background. That was shown, for

example, in the struggle over the Wilmot Pro-
viso. As soon as peace was concluded and it

was no longer necessary to keep up the appear-

ance of unanimity before the enemy, the con-

troversy was renewed. Three questions came
up for solution : Should California be admitted
as a free State? Should the remainder of the

territory acquired from Mexico be organized in

accordance with the Wilmot Proviso? What
should be the boundary between Texas and
New Mexico? These questions and others con-

nected with slavery were nominally settled by
the compromise of 1850, but the controversy

was soon renewed in a more violent form, and
culminated in secession, civil war, and emanci-
pation. See Mexican 'VVar, The; Texas,

Consult: Burgess, 'Middle Period'; Schoii-

ler, 'History of the LInited States' ; United
States Statutes at Large (IX„ 9-10); House
and Senate Journals (2gth and 30th Con-
gresses) ; Congressional Globe; Senate and
House Executive Documents ; Richardson,
'Messages and Papers of the Presidents.'

W. Roy Smith,
Associate in History, Bryn Maivr College.
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30. United States — Slavery in. When the

English colonics were first established in Amer-
ica, chattel slavery of white people had nearly

died out in Christian Europe, although serf-

dom to the owner of the estate to which one

was attached still prevailed in Russia, Germany,
and many other parts of Europe. In England,

the only recognized chattels were the rare ne-

groes or Asiatics owned as a matter of pride by
a few wealthy men. In the new world, however,

the English colonists adopted the Spanish habit

of enslaving such of the native Indians as they

could possess themselves of; but the tribesmen

were sullen, insubordinate, and short lived.

Though as late as 1692 an Indian woman, Ti-

tuba, was the first of the Salem witches, the

slavery of that race was never of any economic
importance.

Nevertheless part of the white population

in all the English colonies was in a condition

not far different from serfdom : until some tirne

after the American Revolution, there was a dis-

tinct class of so-called "indented" or "inden-

tured'* white servants, both men and women, who
served their masters for a term of years, some-
times for life, and were almost completely sub-

ject to his will.

One element of this class was convicts. The
early planters begged for "offenders condemned
to die out of common gaols." By 1650 grew
up a regular practice of "transporting" some
criminals instead of hanging them, and it is

estimated that first and last 50,000 convicts came
over. For instance, a Scotchman was

_
sold

as a slave for life to America for the heinous
offense of burning the Bible; and in 1736 Mr.
Henry Justice of the Middle Temple stole books
and in consequence was transported to America,

"there to remain seven years, and to be put to

death if he returned, etc.," and one Sarah Wil-

son, servant to a maid-of-honor to the Queen,

was landed in Maryland, put up for sale and
purchased. Another fruitful source of indented

servants was the political prisoners. After the

battle of Worcester in 1650, about 1,000 Scotch-

men were ordered sent to the colonies. In 1716

a lot of Jacobites were sent over. By far the

larger and more important class of white serfs

was that of the "redemptioners." who agreed
with some shipmaster to carry them over and
in America to sell their services for a term
of years to any purchaser for a sum sufficient

to pay their passage money. Thus, in 1774,

John Harrower, whose diary has been preserved,

"was obliged to engage to go to Virginia for

four years as a schoolmaster for bed, board,

washing, and five pounds during the whole time."

He was duly sold to a Virginia gentleman, and
lived a respectable and honest life. Many such
servants on expiration of their time, set up for

themselves and founded families. Many of them
ran away from their masters and were adver-
tised, pursued, arrested, whipped, and branded
exactly like slaves.

By far the most important phase of American
servitude was the slavery of the African ne-
groes ; it was directly related to the centuries
of war between the Mohammedans and the
Christians in Europe, which engendered a deep
seated belief that Christianity forbade the sla-

very of Christians, but allowed the enslavement
of infidels. In 1517 Las Casas, a benevolent
Soanish divine, suggested that negroes be im-

ported into the West Indies from Africa, to

save the remnants of the unhappy Indians. The
African slave trade at once sprang up to the

Spanish and Portuguese possessions, and by 1670

the English adventurers, especially Sir John
Hawkins, began to engage in this profitable busi-

ness. The first English continental colony to buy
negro slaves was Virginia, where, m 1619 a Dutch
ship of war sold some in exchange for provi-

sions ; but it was in the English West Indies, es-

pecially the sugar growing islands of Barbadoes,

Tobago and Jamaica that slavery first found a

profitable field. To these islands were sent

most of the white convict slaves, and the con-

tinent received for its supply of slaves only

those already seasoned in the West Indies.

Though so early established, negro slavery was
of very little importance on the continent during

the 17th century. The total number of negroes

in all the colonies in 1700 probably not being

more than a tenth of the whole population. The
i8th century saw, however, a lively slave trade,

and widely distributed slaves. For supplying

these laborers, there grew up a direct traffic

from Africa to the North American colonies, in

colonial vessels, chiefly owned in New England
and in New York. Newport and Bristol, R. I.,

were noted centres of the trade.

The result was that negroes were distributed

more or less throughout all the colonies, although

their condition, employment, and treatment was
very different from community to community.
Excepting on Narragansett Bay and the Hudson
River, where there were plantations with large

numbers of slaves, the negro in the northern

colonies was chiefly a house servant, and the in-

stitution was here at the best ; the old North
Church in Boston still contains a slave gallery

for such people. Negroes probably were no
worse treated than indentured servants or ap-

prentices of the time, and were often much
valued and respected by their masters. Well-to-

do free negroes had a vote, though nearly two-
thirds of the white men were deprived of the

suffrage.

Proceeding southward, in Pennsylvania the

number of negroes was large, and in Maryland,
Virginia, the Carolinas, and Georgia, it was
an established part of the social and economic
system. The cruelties of the institution were
most manifest in the scattered plantations of

the Carolinas, in which the slaves considerably

outnumbered the white people. There about

1780 Saint-John Crevecoeur found a negro ser-

vant exposed in a cage, left there to be devoured
alive by insects and by birds, which had already

destroyed his eyes ; his unpardonable offense was
killing a white man.

The steady growth of slavery is remarkable
because it was actually prohibited by two of

the New England colonies. Massachusetts in the

Body of Liberties in 1641, drawn up by Rev. John
Cotton declared that, "There shall never be any
bond slaverie. villinage or captivitie amongst up
unles it be lawfull captives taken in just warres,

and such strangers as willingly sell themselves
or are sold to us." And Rhode Island in 1652
"ordered that no black mankind, or white . . .

serve any man or his assigns longer than ten
years." These acts were a dead letter; slaves

were born, grew up, died, and left the taint to

their posterity in every Northern community, as
well as in the South.
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Indeed, there was in every community a body
of positive legislation on terms of transfer of

slave property, and on special offences of slaves

and of white people toward slaves, so that the

institution of slave property was as firmly rooted
and as widely disseminated as that of private

property in land. This is the more striking,

because in England even the enslaving of

blackamoors was thought inconsistent with hu-
man rights. In the celebrated case of James
Somersett, in 1772, Lord Mansfield gave a de-

cision that slavery was "so odious that nothing
could be suffered to support it but positive law"

;

there being no such law in England, he there-

fore refused to compel Somersett, whom his

master had brought to England, to remain in

the custody of that master.

Long before slavery had acquired such a
firm and important status, it had been attacked
by philanthropic men. In 1624, John Usselinx
objected to slavery in the proposed Swedish
colonies. Georgia was founded in 1732, as
an anti-slavery colony, but the restriction was
given up in 1749. The first Englishman to pro-

test against colonial slavery was Roger Wil-
liams in 1637, and John Eliot in 1675 de-
clared that "to sell soules for mony seemeth to

me a dangerous merchandize." Richard Bax-
ter, favorite English Puritan author of devo-
tional books, said in 1673, "To go as Pirates

and catch up poor Negros or people of another
Land, that never forfeited Life or Liberty, and
to make them slaves, and sell them, is one of the
worst kinds of Thievery in the World." Samuel
Sewall, in his tract 'The Selling of Joseph,'
says : "Originally and Naturally, there is no
such thing as Slavery, because all Men, as they
are the sons of Adam, are Coheirs ; and have
equal Right unto Liberty, and all other outward
Comforts of Life."

The most efficient agency against colonial

slavery was the disapproval of the Quakers,
both north and south. The German Quakers of
Germantown in 1688 adopted a minute against

the traffic in negro slaves, to the effect that

though they were black, there was still no more
liberty to have them as slaves than there was to

have white ones. The organization of the
Quakers in local meetings gave them an oppor-
tunity to develop an opposition to human slavery
which was inherent in their attempt to embody
the Golden Rule in their own lives : hence there
sprang up Quaker agitators, of whom Anthony
Bcnezet and John Woolman were the most
famous. John Woolman has left a delightful

journal, edited by Whittier, full of the quaint
records of his laborious journeys to testify

against the evils of human slavery. Furthermore
many Quaker meetings passed minutes disap-
proving of slavery, and eventually disfellow-
shipping members who insisted on holding them.
They did much to raise the standard of treat-

ment of slaves and caused the liberation of very
considerable numbers.

By the time of the Revolution then, both
slavery and anti-slavery were firmly established
in the English colonies. The slave trade con-
tinued steadily; and outside the Quakers and
a few other reformers, there was little protest
against it on moral grounds. Yet efforts were
made to restrict it in some of the colonies ; in

the Northern, because they wished to raise a
revenue from it ; in South Carolina because they

feared slave insurrections. Whatever the reason,

all such colonial acts were regularly vetoed by
the governor, or disallowed by the home gov-
ernment, on the ground that a trade so profitable

to British merchants must not be diminished.

The main objection to slavery before the

American Revolution was that it was contrary

to Christianity ; indeed for many years the plant-

ers objected to the efforts to evangelize their

slaves, on the ground that a baptized slave might
claim freedom as a Christian. Yet planters had
their slaves, kept them, worked them, if they

felt like it killed them with overwork, and
ignored the philanthropists.

The Revolution added a second argument oi

immense weight, namely, the rights of man. It

is perfectly true that the framers of the Declara-

tion of Independence, when they said that "all

men are created equal" had in mind men who
were sharers in the government ; but some ne-

groes had the requisite property qualifications

and were voters in states both North and South.
Still when the Revolutionary patriots so vehe-
mently declared that they never would be slaves

they could hardly have forgotten that about
one sixth of the community were actual slaves.

The progress of the Revolution emphasized this

contradiction, for large numbers of negroes were
enlisted in the Continental Army, especially in

the Northern states, where they seem sometimes
to have served in regiments indiscriminately with
white men. Rhode Island was obliged to prom-
ise freedom to slaves who joined the army, and
to liberate their families: and a dangerous rift

was thus made in the system of slavery.

This rift was widened by the action of

several states during and immediately after the

Revolution. In 1775, an abolition society was
formed in Pennsylvania under the presidency of

Benjamin Franklin, and similar societies fol-

lowed in the New England States. These or-

ganizations at once began to petition legislatures

to secure better treatment for slaves, and even
to prohibit slavery altogether. The movement
rapidly gained headway in the Northern com-
munities where slaves were few and vested

property interests were small.

In 1777, the people of Vermont drew up a

state constitution containing clauses "that all

men are born free and independent," and that

hence slaves should be set free at the age of
majority. The next community to act was
Pennsylvania, where under strong pressure from
the abolitionists, i March 1780, an act was
passed declaring that all persons thenceforward
born within the state should be set free at 28,

thus putting slavery in process of extinction. Still

more effective was the action of Massachusetts
which, in 1780, adopted a new constitution,

drafted by John Adams, the opponent of slavery;

the bill of rights included the declaration "that

all men are born free and equal, and have cer-

tain natural, essential, and inalienable rights,

among which may be reckoned the right of en-

joying and defending their lives." In 1783, in a

test case, the Supreme Judicial Court held that

under this clause there was no such thing as

slavery in Massachusetts. The precedent thus

set was followed by New Hampshire in 1783,

in a constitution similar to that of Massachu-
setts ; and by gradual emancipation acts in

Rhode Island and Connecticut in 1784. For a

time the tide was stayed till in 1799, New York,
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and in 1804, New Jersey, passed gradual emanci-
pation acts. Thus, of the sixteen communities
admitted to the Union before 1800, eight became
free.

Meantime the national government had also

taken important and far-reaching steps in regard
to slavery. The First Continental Congress, to
damage English trade, drew up the Association
of 1774, in which the colonists agreed not to
import slaves ; and this proliibition was main-
tained throughout the Revolution. Most of the
states passed laws prohibiting the slave trade,

so that when the Revolution was over, there
appear to have been no importations.

The opposition of the Northern States to
slavery was quickly reflected in Congress, where
from 1775 to 1777 there were hot disputes on
the question of assessing federal ta.xes ; the
Northern States insisting that slaves ought to be
counted either as a part of the population, or a
part of the wealth of the South ; the South
insisting that slaves were not as productive as

free men and that they ought not to be reck-
oned at their full number. Upon the more
serious question of territorial slavery the Con-
federation Congress took radical ground, for it

became necessary to provide a government for

the immense areas added to the United States

both north and south of the Ohio River. In 1784
Jefferson reported an ordinance which included a
clause that in all the new territories, "after the
year 1800 of the Christian Eera there shall be
neither slavery nor involuntary servitude." For
lack of one vote in one State this clause was
rejected; but in 1787, in the Northwest Ordi-
nance, Congress applied to the Northwest Terri-

tory the prohibition which had failed three

years before. Hence, when the Constitutional

Convention of 1787 adjourned, slavery was pro-
hibited in tlie whole section of the country
north of Maryland (except New York and New
Jersey), by action of the States; and from the
Pennsylvania line westward to the Mississippi,

by Congress.
When the Federal Convention assembled at

Philadelphia in May 1787 it speedily became
evident that slavery, or rather the division of
the Union into a free and a slaveholding section,

was an obstacle to the work. Following the
suggestion of Mr. Madison, that it was "wrong
to admit in the Constitution the idea of prop-
erty in men," the Convention scrupulously
avoided using the words slave and slavery in

the final document, but five clauses in the final

draft distinctly refer to that institution.

1. The apportionment of direct taxes "shall

be determined by adding to the whole number of
free persons . . . three fifths of all other
persons." This clause was the result of a long
and bitter controversy ; as Gerry of Massachu-
setts put it, "why should blacks who are property
in the South, be in the rule of representation
more than cattle and horses in the North?";
while Pinckney of South Carolina thought that
in apportionment "the blacks ought to stand on
an equality with the whites."

2. "The migration or importation of such
persons as any States now existing shall think
proper to admit, shall not be prohibited by the
Congress," prior to 1808. This clause of course
relates to tbe slave trade, complete control over
which was for a time withlield from Congress

;

and the concession to the Northern States was

part of a bargain by which they retained the
right to pass navigation acts.

3. A clause relating to fugitives provided for

the return of any person "held to service or
labor in one State, under the laws thereof, es-

caping into another."

4. "The citizens of each State shall be enti-

tled to the privileges and immunities of the citi-

zens in the several States,"— a clause afterward
applied to, or claimed for, negroes.

5. "Congress shall have power to dispose of

and make all needful rules and regulations re-

specting territory or other property belonging

to the United States." This was the power
under which the Northwest Ordinance of 1787
had prohibited slavery.

The experiment was now fairly under way of

carrying on a federal government with three
different principles as regarded human slavery,—
freedom in the northern colonies ; slavery in the
southern ; and a discretionary power over terri-

torial slavery in the Federal Government. The
difficulties of this situation were clearly shown
when, in 1790, the abolition societies petitioned

Congress to regulate the slave trade ; and the

House of Representatives passed resolutions in

which they expressly disavowed any power to
regulate slavery within the States. Three years
later Congress exercised its power over fugitive

slaves by passing an act which provided that

under the authority of the United States and on
the certificate of any magistrate, a master or his

agent might personally apprehend a slave es-

caped into a free State.

In 1789 Congress exercised its power to deal
with slavery in the territories by re-enacting the
ordinance of 1787; but in 1798, on the organiza-
tion of Mississippi Territory, the anti-slavery
clause was omitted, and slavery was allowed to
continue there. In 1801 the United States
took over the District of Columbia and reaflSrmed
the pre-existing laws of Maryland, including
harsh slave codes. In 1827 the opponents of
slavery in the District of Columbia memorial-
ized Congress to prohibit slavery in the District.
A long-continued agitation in England against

the slave trade resulted in an act against it in
1806. This example was helpful in the United
States which by tlie act of 7 March 1807, laid an
absolute prohibition on the foreign slave trade.

In 1821, on the final admission of Missouri,
Congress^ insisted that a clause in the State
Constitution prohibiting the incoming of free
negroes should be withdrawn, because contrary
to the citizenship clause.

_
In the forty years from 1790 to 1830 the con-

ditions of slavery radically changed. In 1790 the
census showed 700,000 slaves ; in 1830 there were
2,000,000, in each case about one third of the
total population of the slave-holding communi-
ties; but slavery in 1790 was dying out from
want of profitable employment. When Eli Whit-
ney invented the cotton gin for separating the
seed from the fibre (1704) a profitable crop
was opened up. The product of cotton in 1800
was 210.526 bales, in 1830 1,038,847 bales. It
is a crop requiring cultivation during a con-
siderable part of the year and adapted to rude
labor in large gangs; it thus made slave labor
profitable along the Gulf, and furnished a market
for the surplus slave population of the border
slave States ; hence all sections of the South
had an economic interest in its continuance.



UNITED STATES— SLAVERY IN

Looking at slavery from the side of the

slave, the conditions varied extremely ; in gen-

eral the work was lighter and the relations with

the master more humane in the border slave

States where cotton was little grown, and farm-

ing was more diversified. The great cotton, rice,

and sugar plantations of the far south made
Heavier demands upon the slave ; and the plan-

tations were often managed by hired overseers.

The condition varied also according to the char-

acter, intelligence, and temper of the masters;
easy-going, kind-hearted, genuinely religious

masters and mistresses often felt a strong per-

sonal responsibility for their slaves ; but it was
part of the system of slavery that passionate,

coarse, and overbearing men and women might
own slaves and frequently treated them with
harshness, severity, or extreme cruelty.

The condition of the slave varied also ac-

cording to his employment. Most of them were
field hands, engaged in the rudest and most
toilsome labor ; but some were employed as
roustabouts on the river steamers, as long-

shoremen, and some as carpenters, blacksmiths,
masons, plasterers, and the like. The number of
slaves thus used in small gangs was not sig-

nificant ; and a much greater number were busy
as household servants, there being practically no
other domestic service obtainable in the South

;

people, therefore, who needed such services and
had no slave, hired one.

Almost always the handsomest, most intelli-

gent, and most promising slaves were used for

household service, and it was a highly prized
privilege, bringing better food, abundance of
cast-off clothing, and personal relations with the
white people.

The field slaves worked long hours, commonly
from sunrise to sunset, and were kept up to their

work by white overseers, and on large planta-
tions also by negro slave drivers armed with the
whip. Men and women, and half-grown boys
and girls were engaged in this field labor.

Their houses were cabins in the negro quarters,

usually small, dark, and dirty, but often as
good as the ordinary house of the poor white.
The clothing of the field hand was rough,
coarse, and scanty. Thrifty planters estimated
that it cost about $I5 a year, on an average,
to feed and clothe a slave.

Most adult slaves were married, but family
relations were so disturbed by sale and a feeling

of irresponsibility, that such relations were very
changeable. The slaves usually had Sunday
free and a few days of jollification at Christmas

;

in many places they also had their own churches
with a rude and boisterous worship, conducted
by slave preachers.

One of the incidents or accompaniments of
slavery much in the minds of people at that

time, was sale. Negroes who, in the colonial

days, could be bought as low as $50, by 1830
were worth $500; and by i860 prime cotton hands
were quoted as high as $1,500. The South, in

i860, valued its slave property at about
$2,000,000,000. Of course this high value de-
pended upon the opportunity to market surplus
slaves and to buy hands as needed ; hence, a
lively system of picking up slaves at private
sale, gathering them up into coflles or gangs
and shipping them south by land or river, there
to be sold out again. Though the slave trader
was universally despised by the white people.

the kindest master might get into debt and
have to sell his slaves, or his death might
cause his property to be divided. Auction sales

were very frequent and abounded in most pa-

thetic incidents of the division of families.

Another frequent incident was escape. Slaves
were always running away and taking refuge in

swamps or forests ; many of them returned, took
their flogging, and went to work again

;

many others became fugitives, and made their

way northward ; and thousands of them re-

mained there or passed on farther north to

Canada. These fugitives were commonly the
most determined and ablest of their race, and
by stealing themselves they depreciated slave

property, especially in the border States.

A third incident was manumission,— from
early Colonial days slaves were set free by
indulgent masters during their life or by their

wills ; and the free negroes in the South in i860

were about one sixteenth of the whole number.
The process of setting slaves free was commonly
hedged about by two restrictions: (i) The
master must give bonds that the freedm.an

should not become a public charge ; (2) in some
States he was obliged to remove him from the
commonwealth in which he was set free.

A fourth incident was insurrection. Beside
several risings in Colonial days, of which the
New York Slave Plot of 1741 is the best known,
there were three insurrections or attempted in-

surrections in the 19th century: the Gabriel
insurrection in Virginia (1800) ; the Denmark-
Vesey in Charleston (1822) ; and the Nat Turner
rising in Virginia in 183 1, in which 70 white
people were massacred. This was the last of
such movements ; even during the Civil War
there was no slave rising in the South, but the
fear of it was a constant motive in the minds
of the Southern people.

Looking at the institution of slavery from
the point of view of the master, the southern
community was divided into three strata of white
people: (i) The large slave holders. In 1850
about 2,000 families owned as many as 100
slaves each ; the largest number under one man-
agement was about 2,500. These 2,000 families

made up the social and political aristocracy of

the South, furnished a great number of the
professional men, and almost all the holders of
high political offices, State or national, in the

South. (2) The small slave-holders, about
350.000 families : of these, in 1850, about 60,000

held only one slave. Such people commonly had
a poor living, in rough houses with unsavory
food, and few opportunities for their children

;

with them were associated a considerable body
of non-slaveholding farmers.

(3) At the bottom of society was the great
class of poor whites, including the mountaineers;
they held no slaves, but owned their own land
and lived upon it in a miserable fashion. They
were a naturally intelligent people, but extremely
ignorant and made up about three fourths of

the white population. They implicitly followed
the political leadership of the great planters, and
were perfectly persuaded that the cause of
slavery was their own, although they were
looked down upon by well-to-do white men,
and were sometimes despised by slaves.

The system of slavery was maintained by a
rigorous code of special laws. Property and
mortgage rights in slaves were protected by
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Taw. The masters were assured the physical

control of slaves by laws and customs which
gave them authority to compel obedience and
force labor; and to resist any real or supposed
belligerency of the negro by force, which com-
monly took the form of whipping. The laws
held a master responsible for killing a negro,
unless in defence of his life; but negro testimony
could not be received against a white man, and
the law of a State which absolved the master
in case a slave was so inconsiderate as to die

under a "moderate" chastisement, sufficiently

indicates public sentiment on the necessity of
giving discretion to the master in all doubtful
cases.

Assemblages of slaves, and any sort of riot-

ous behavior were dealt with by special acts.

In many States, special tribunals of the slave-
holders in the neighborhood took testimony in

a summary fashion, and executed punishment,
even to the taking of life. There were also

special laws against the consorting of whites
with negroes, or their purchase of property
from slaves. Runaways were stopped by a sys-

tem of patrols, a kind of voluntary mounted
police, who scoured the roads and picked up
suspected characters.

Such was the system of slavery, a system
of brute force, supported by a powerfully welded
public opinion and backed up by a body of
positive law. On many plantations the life of
a slave was easy enough, labor was light and
he was looked on as a reasoning being; on other
plantations he was treated worse than the beast
of the field, because he could talk and was held
to the responsibility of men. Slave labor was
notoriously inefficient and wasteful ; and small
planters made very little out of their slaves.

The larger planters, by working out a kind of
machine system, had better results ; but it was
at the expense and the degradation of their

white neighbors as well as of the slaves.

The opposition to slavery which had been
widespread in 1787, grew less and less, as the
years went on, though till 1830 there was
a national anti-slavery organization, which held
a convention about once in two years, usually
in a border state city. The system of slavery
grew more and more deeply rooted, and when
the Northern abolitionists began, in 1831, an
active crusade against it, the Southern societies

disappeared and only a handful of Southern
men could be found who would so much as
make a public argument against the desirability

of slavery.

From being an "evil" which must be de-
stroyed, by 1820 the South as a community
were thinking of it as an evil which could not
be removed without destroying the country;
by 1830 they grew to advocate it as somcthin;;
which, whether evil or not, must neither be
attacked nor discussed ; thence it was an easy
step to advocate it as desirable in itself, as
Calhoun put it, "a good, a positive good" ; and
in the last stage of the contest, just before the
Civil War, Southern leaders like Jefferson Davis
insisted that slavery must be extended in some
degree to the Northern States.

The abolition movement is elsewhere dis-
cussed,— our object at this point is to show how
slavery, so strongly buttressed m the interests
and the pride of the South, yet quickly came to

an end. As has already been shown, when the

two sections had clearly adopted opposing sys-

tems of labor, many questions of choice between
the two systems came before the federal govern-
ment. It was in vain to urge that slavery was
a State institution existing only under State
laws, in the face of the fact that Congress, by
its regulation of the slave trade in the District
of Columbia, of international relations, of fugi-
tives, and of the Territories, had a power to in-

crease or to diminish the slave power. In fact,

the national government furnished the arena in
which the question must finally be fought out.

The first great step came about 1835, when
the abolitionists, in part encouraged by the
English acts abolishing slavery in the West
Indies (1830-5), sent petitions to Congress
asking for the prohibition of slavery in the Dis-
trict of Columbia. The South was able to in-

fluence enough Northern votes to secure a suc-
cession of gag resolutions, intended to prevent
discussion in Congress ; but the question sprang
up in many unexpected ways. The apparently
innocent power of carrying mails by the federal
government brought to light the objections to the
delivery of abolition mail at the Southern post-
offices. The Southern leaders attempted to stop
the rising tide of discussion of slavery in Con-
gress ; but John Quincy Adams arose as the
champion of free speech, and he was speedily
aided by other men like Joshua R. Giddings of
Ohio, who would not be silenced.

By 1842 it was plain that slavery might
be discussed throughout the North and in

Washington ; soon it had to be discussed, be-
cause of new questions of territorial slavery.
The principle of dividing the Union by a geo-
graphical line had been continued by the com-
promise of 1820, which prohibited slavery north
of 36° 30' (excepting in Missouri). In 184S
Texas was brought into the Union with the
express purpose of furnishing material for a
body of slave-holding States

; yet again Con-
gress prohibited slavery in Texas, north of
36° 30'.

Then followed, in 1848, the annexation of
New Mexico and California, with the plain ex-
pectation that the 36° 30' line would be produced
to the Pacific. The North, however, was aroused
and the people of California refused either to
divide their commonwealth or to admit slavery
within its borders. By the compromise of 1850,
California was acknowledged free, and New
Mexico and Utah were practically left as fight-
ing ground for slave power; yet Congress, in

1848, passed a fourth act prohibiting territorial
slavery, this time in Oregon. In the same com-
promise of 1850, Congress passed a new fugitive
slave law and prohibited slavery in the Dis-
trict of Columbia.

The contest was raised again by the Kansas-
Nebraska Act of 1854, which repealed the IMis-
souri Compromise and, by implication, the three
other acts prohibiting slavery in the territories

;

and left Kansas to be controlled by the first set
of people who might get on the ground. Con-
trary to expectation, the first set were from the
North, and the determination of the Southern
settlers in Missouri and of the South generally,
to take possession of Kansas in spite of the will
of the majority of the settlers, occasioned a
civil war in Kansas, six years before the greater
national Civil War.

By this time it became evident that slavery
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was a political question which divided the na-
tion ; and in 1S56 the first large and widespread
anti-slaverj' party was formed. The Dred Scott
Decision of 1857 was an attempt to suppress
the controversy, and to take it out of politics,

by denying the right of Congress to prohibit

slaverj' in a territor}% though that right had
I'our times been exercised, with little opposition.

From this time the drift was steadily and irre-

sistibly toward Civil War,— and the crisis was
reached in i860, when the Southern Democracy
demanded, as a condition of remaining in the
Union, their right to share in all territory there-

after annexed, and to have an end of abolit'on

agitation in the North.
Although in a resolution of 22 July 1861, the

House of Representatives declared that slavery

was not the cause of the war nor the freeing
of the slaves its purpose, from the beginning
it was plain that slavery was the great question
which divided the two sections, and that conse-
quently its future was inextricably woven into

that struggle. Hence, the war had hardly begun
before there came a series of special enact-

ments and executive proclamations, (i) On 26
April 1862 an act of Congress freed the slaves in

the District of Columbia, with a compensation
of about $300 a head. (2) On 19 June 1862 an
act, in flat defiance of the Dred Scott Decision,
prohibited slavery in every Territory. (3) On
2 July 1862 an act was passed providing that

slaves of persons engaged in rebellion against
the United States thereby gained their freedom.
President Lincoln was all the while turning
over in his mind a larger scheme, and on 22
Sept. 1862 he issued a preliminary proclamation,
followed on i Jan. 1863 by a final proclamation,
of emancipation, by which all slaves within the
Federal lines were declared free, excepting in

the State of Tennessee.
To the national prohibitions of slavery in the

Territories, the District of Columbia, and the
seceded slave States were added the actions of
three slave-holding communities ; West Virginia,

by its Constitution (21 March 1862), Missouri
by a vote in convention, i July 1863, and Mary-
land by constitution (13 Oct. 1864), declared for
absolute or gradual emancipation. They thus
joined the cohort of freedom, so that at the end
of the war, the only regions within the boun-
daries of the United States in which slavery re-

mained legal were Delaware, Kentucky, and
Tennessee, the last of which States declared
for freedom by a new Constitution in 1865.

But although slavery was practically at an
end, under the then accepted theory of the Con-
stitution, both Congress and the States might
legally re-establish it; and to prevent that con-
tingency and wipe out the last vestige of the
system, the Thirteenth Amendment was intro-

duced into Congress, received the necessary two
thirds vote (22 Feb. 1865) and 18 Dec. 1865 it

was announced that the necessary- three fourths
of the States had ratified it. and that to the text
of the Constitution had been added the signifi-

cant words, "Neither slavery nor involuntary
servitude, except as a punishment for crime
whereof the party shall have been duly convicted,
shall exist within the United States, or any
place subject to their jurisdiction."

As Lincoln said a few days before his death,
"We have finished the job."

_
Beginning in 1775

with a United States in which slavery was the

normal condition of every community and every
square mile of vacant territory, the struggle
of 90 years ended with a condition in which by
the firmest of constitutional enactments, the nor-
mal status was everywhere that of freedom.
The amendment even reached out into the future,
and covers all annexations made or that can
ever be made; so that chattel slavery of human
beings, no matter what their color, is now abso-
lutely unknown to the law of the L'nited States
or of any State, Territory, or dependency.

Albert Bushnell H.\rt,
Professor of History, Harvard University.

31. United States — Finances of the (1816-
1861). In 1816, at the close of the war with
England, the chief problem before the govern-
ment was the restoration of the currency to a
specie basis. Dallas, upon assuming the office

of secretary of the treasury in 1814, vigorously
endeavored to secure a charter for a second
United States Bank through which pressure
might be exercised upon the local banks to re-

sume specie payments. The Republican party
as a whole had long opposed a bank founded
upon a federal charter ; and notwithstanding
Dallas' support, promptly advanced constitu-
tional objections. The discussion ran through
two years in which several plans were proposed

;

the principal points of difference were, first,

whether the capital of the bank should be based
upon treasury notes or upon government stock;
second, whether the bank should be forced to

loan money to the government; and third,

whether the bank should be given power to sus-

pend specie payments. The bank was chartered
in ]\Iarch 1816. Its capital was based in large
part upon government stock ; the government in

addition subscribed to the stock and had repre-
sentation in its management. The bank was ob-
liged to transfer the public funds free of charge,

and was made the depository of government
moneys. As a return for the exclusive privilege

of a national charter, the bank paid to the gov-
ernment a bonus of $1,500,000. The establish-

ment of this institution was quickly followed
by a congressional resolve that after 20 Feb.

1817, all dues to the government should be paid
only in specie, treasury notes, notes of the Bank
of the United States, or in notes of local banks
which were payable on demand in the foregoing
currency. This decisive action forced the State
institutions to adopt sounder methods, and on
the date named there was general resumption.

In 1816 the revenue system was reorganized,
not for lack of revenue, but because the enor-
mous volume of imports rushing into the coun-
try upon the return of peace, endangered do-
mestic manufactures which had been abnormally
stimulated during the war. The value of im-
oorts in 1816 was estimated at $116,000,000 as

compared with $13,000,000 in 1814. Customs
duties amounted to $36,000,000, far surpassing
the previous estimate of Dallas of $13,000,000.

Even President Madison affirmed the necessity

of protection. A new tariff bill was conse-
quently enacted 27 April 1816; in particular the

cotton industry received protection. In De-
cember 1817. the internal revenue duties were
repealed ; and in the following year supplemen-
tary customs duties were placed upon iron com-
modities, thus establishing the policy of pro-

tection. In these measures the South cordially

joined, and Calhoun, who afterward bitterly op-



UNITED STATES— FINANCES OF THE (1816 1861)

posed the high tariff policy, at this time sup-

ported higher duties.

During 1816 and 1817 the treasury was in a

most favorable condition ; revenue cxcc:eded all

expectation, yielding surpluses amounting in

two years to nearly $30,000,000. Good fortune,

however, did not continue ; the new United
States Bank was mismanaged and the currency
was once more thrown into disorder. This, to-

gether with an extraordinary commercial and
manufacturing expansion, led to a crisis in 1819.

The revenues were severely affected and cus-

toms duties which yielded $26,000,000 in 1817

fell back to $13,000,000 in 1821. In 1820 and
1821 the treasury budget showed a deficit. Ex-
penditures for the navy and pensions were re-

duced ; and a change in the management of the

bank, with a contraction in its circulation and
loans, led to a revival of business and improv-
ing revenues. Beginning with 1822 the treasury
annually enjoyed a surplus (except in 1824 when
a large payment was made on account of Span-
ish claims) which was applied to the reduction

of the debt. In 1820 an attempt was made to

increase tariff duties, partly to help the revenues
at that time embarrassed, and partly in behalf

of protection. The bill passed the House but
failed in the Senate by one vote. Clay and John
Quincy Adams championed protection and lib-

eral expenditures for internal improvements,
cardinal points in the "American System." The
effort was renewed in 1824 and protection was
sought in particular for iron, wool, hemp, glass

and lead, industries of the middle west. The
contest now assumed a sectional division; the
Middle, Western and Southwestern States being
arrayed against New England and the South.
New England's chief interest at this time was
in commerce, and her leadinar representative,

Webster, made an exhaustive argument in behalf
of freedom of trade. The measure became law
by a vote of 107 to 92; in the South there was
but one vote in favor to 47 against. During
the next 10 years the tariff question occupied a
large place in congressional debate and legis-

lation. The tariff of 1824 fell short of tlie de-
mand of woolen manufacturers, and agitation
for a revision w'ith still higher rates resulted in

the tariff of 182S. New England was turning
more and more to protection, and Webster under
instructions made a speech declaring that through
the encouragement of the Act of 1S24 capital had
been invested which needed further protection.
The woolen tariff, or Tariff of Abominations as
the measure was frequently termed, aroused the
fiercest controversy, which finally led to nulli-

fication and the compromise tariff of 1S33. By
this latter act a horizontal reduction of duties,
spreading over a number of years, was made and
for a while the tariff question yielded in impor-
tance to other political issues.

A persistent attack upon the United States
Bank, resulting in its downfall as a federal
institution, began in 1829. President Jackson
in his first annual message in 1829 raised the
question of constitutionality, and doubted the
value of the Bank in establishing a sound cur-
rency. In its place he suggested an institution
more directly under the management of the
treasury department with power to receive both
public and private deposits, but with no right
to make loans. Jackson undoubtedly voiced the
conviction of western democracy, that the affairs

of the government should be divorced from pri-

vate corporate undertakings. The suggestion

had little immediate influence, for both branches
of Congress made reports in favor of the Bank.
In 1831 Senator Benton took up the fight against

the Bank, resting his argument upon the evils

of all kinds of bank notes, and in particular

attacked the issue of branch drafts. In 1832
the Bank petitioned for a new charter and
was successful in carrying its bill through Con-
gress. Jackson interposed a veto, laying stress

upon the evil of a money monopoly. He did

not stop here but next determined on the re-

moval of the government funds from the cus-

tody of the Bank ; in this he was encouraged
by his re-election in 1832 which he interpreted

as a popular endorsement of his opposition to the

Bank. There were doubts, however, as to the

legality of removal of the public moneys without
the sanction of Congress. W. J. Duane who
was appointed secretary of the treasury in June
1833, refused to take the responsibility, and
although Taney the attorney-general supported
Jackson's contention, Duane remained obstinate.

He was forced from office and was succeeded
by Taney who on 26 September, issued an order
directing the deposit of public moneys hence-
forth in certain local banks. These institutions,

popularly known as Jackson's "pets," were
chosen with care, and by the Act of 23 June
1836, the regulation of public funds was strictly

prescribed so as to safeguard the interests of
the government in every possible wav.

In 1835 the public debt was paid off; customs
receipts had steadily increased ; and beginning
with 1830 there was an enormous expansion in

revenue from sales of public land. In 1834 and
1835 the annual receipts from this source alone
were nearly $15,000,000 and in 1836, $25,000,000.

A new fiscal problem of dealing with a surplus
was thus created; many schemes were projected,

chief among which was Clay's proposition that
revenue from lands be distributed among the
several States. Any plan to prevent a surplus
by lowering customs was negatived on the
ground that the tariff question has been, for the
time being at least, settled by the Act of 1833
and ouglit not to be reopened. On the other
hand, there was objection to the distribution of
the proceeds of land sales on the ground that

public lands had been ceded for paying off the
Revolutionary debt ; that this national income
could not in fairness be given to States which
had not originally shared in the gift, and that
the Constitution required all revenues to be
appropriated for specific objects. Others desired
to make large expenditures for internal improve-
ments, fortifications, or education. It was im-
possible to pass a distribution bill, but the same
end was reached by the Act of 23 June 1836,
providing for the deposit of certain surplus
funds in the treasury, amounting to $37,000,000,
with the several States in proportion to their

respective representation in Congress. In law
this was a deposit which could be recalled, but
it was practically regarded as a gift to the

States. The deposits were to be made in four
quarterly installments during the year 1837.

Before the deposit was completed, the country
was involved in a commercial panic which
made it impossible for the government to pay
the fourth installment.

On I July 1836, the treasury department is-

sued an order known as the Specie Circular, re-

quiring all land agents to accept only specie in
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payment for public lands ; as local bank notes had
been previously received, and specie was scarce

in the West where sales were made, speculative

operations based upon land were sharply

checked. Eastern banking institutions with
western connections were obliged to contract

their loans, and this, coupled with a heavy trans-

fer of funds, in accordance with the deposit act,

proved a severer strain than many banks could

stand. The evils were aggravated by commer-
cial failures in Europe, decreasing crops, and
southern speculation in cotton. In May 1837,

the banks throughout the country suspended
specie payments, and as the treasury had parted

with its funds, it shared in the distress and was
also forced to suspend. During the next few
years treasury notes were issued amounting to

$47,000,000 of which one third were reissues

;

and between 1841 and 1843 there were three

long-term loans. With the exception of 1839,

there was a series of annual deficits until 1844.

The failure of the banks to protect the funds

of the government led President Van Buren to

recommend the establishment of an independent
treasury system by which the government might
take care of its own funds. A prolonged dis-

pute within the party over the details of this

plan, as well as the opposition of Whigs who
wished to establish another United States Bank,
deferred the passage of the independent treasury

act until 1S40. In 1841 the Whigs gained the

election and used their power by repealing the

treasury law. Owing to the vacillating opposi-

tion of Tyler who succeeded President Harri-

son, it proved impossible to pass constructive

legislation, and for lack of other agencies, the

public funds were once more placed with local

banks ; this practice continued until 1846. Whig
success also led to a revision of the tariff in the

Act of 1842 along protectionist lines. Addi-
tional reason for higher duties was found in

the embarassment of the treasury and the need
of increased revenue. In 1846 the Democrats
regained the presidency and at once re-estab-

lished the independent treasury system and
enacted a new tariff. The treasury act of 1846
provided for the custody of public funds at

mints, custom houses, and at sub-treasuries in

a few of the larger cities. It also provided that

all public dues should be made either in specie

or treasury notes, thus excluding bank notes.

The system in its main features has remained
unchanged to the present time, and it has been
successful in safeguarding the funds of the gov-
ernment.

The tariff of 1846 was a free trade tariff;

specific duties were abolished ; and the duties

were so rated as to yield the largest amount of
revenue. Commercial enterprise was again at

a high level ; railroad construction and foreign

immigration contributed to new industrial de-

velopment ; and in spite of the temporary inter-

ruption occasioned by the war with Mexico, the

treasury entered upon another long period of
prosperity. Customs receipts were large ; the

sales from public lands again proved fruitful

;

and repeated surpluses made it possible to re-

duce the debt, until in 1857 it .stood at $28,800,000.

In 1857 another reduction in tariff rates was
made to which all sections of the country gave
generous support. Railroad construction, how-
ever, had been carried too far and capital for

the moment was unprofitably tied up in un-
oroductive investment. Bank note circulation

was unduly expanded, and a panic occurred in

August 1857. The treasury with weakened re-

sources fell into embarrassment and was obliged

to issue treasury notes to meet its obligations.

In the years 1858-60, the deficits amounted to

$50,000,000.

During the period 1816-61, the United States

became a commercial nation, necessitating new
methods of customs administration. The reg-

ulations affecting the appraisement of goods
were made more strict. Credits to importers
were abolished, and in its place a system
of warehousing was established. Among the

later secretaries of the treasury. Walker and
Guthrie stand out pre-eminent, the first for his

tiotable report in which he recommended the tariff

of 1846, and the second for his development of
administrative details. See also U.vited St.\tes
— Finances of the (1861-1903).

D.wis Rich Dewey,
Massachusetts Institute of Tcclinology.

32. United States — Efforts to Settle the

Slavery Question in the. In all cooperative
efforts of the North and South to settle disputes

over slavery the preservation of both slavery and
the Union were objects of primary consideration.

The roots of such efforts are found in the com-
promises of the Constitutional Convention of

1787. The most important agreements then

made, provided that (i) three fifths of the slaves

should be counted in determining the number of

congressmen a State should have and the amount
of direct taxes it should pay and that (2) the

African slave trade should continue for 20 years.

These compromises are significant partly because
the "more perfect union" could probably not
have been formed without them and partly be-

cause the "Fathers" thus gave the stamp of ap-

proval to compromising disputes over slavery,

for the sake of the Union. By the aid of the

three fifths advantage the South, in 1790, had
but three less congressmen than the North. But
each succeeding census showed a constantly

growing majority in the North's favor so that by
1820, this majority amounted to 43. But the

South had already begun to look for the pro-

tection of her interests in the preservation of an
equilibrium in the United States Senate, where
population is not so directly represented.

Of the original 13 States seven were northern
and six southern. During the administrations

of Washington and Adams, Vermont, Kentucky,
and Tennessee were admitted and established an
equilibrium between the two sections in the

Senate. The admission of Ohio (1802) and
Louisiana (1812) preserved this situation. The
addition of Indiana (1816), Mississippi (1817),
Illinois (1818), and Alabama (1819) still kept

up the balance. But the application of Missouri
for permission to form a State Constitution in

1819 threatened to break the plan of alternate

admissions. Besides, slavery seemed to be mak-
ing a flank movement into territory which might

be looked upon as geographically belonging to

the North, since nearly the entire eastern line

of Missouri faced the free State of Illinois. The
South's need of Missouri was indeed great, for

but two more possible slave States remained

to be carved out of Territories. Congressman
Talmadge of New York introduced an amend-
ment to the bill permitting Missouri to form a

constitution, which precipitated the first great

quarrel over slavery between the two sections.
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and wliicli tlircatened tlie existcr.ee of the Union.
This aniendment called the "Missouri Limita-
tion," provided that no more slaves should be
taken into Missouri and that slave children born
within the State should be free at 25 years of
age. The House of Representatives passed the
amended bill, after warm debates, but the Senate
struck out the amendment and then passed the

bill. The House refused to accept the change
and the measure was lost for the time being. In
the next session the contest was renewed, but
was given a new turn by the Senate linking the

bill for the admission of Maine, which the House
had already passed, to the bill authorizing the
people of Missouri to form a State Constitution.

The Senate passed this bill with the proviso
that slavery should be prohibited in the territory

north of 36° 30', but twice the House rejected the

bill in this form. A committee of both houses,
however, agreed upon the following compromise

:

(i) The separation and passage of the Maine
and Missouri bills; (2) The prohibition of slav-

ery in the remainder of the territory of the

Louisiana Purchase north of 36° 30'. Both
houses accepted the compromise and President
Monroe signed the bill (1S20).

But the quarrel which the people hoped had
been settled was suddenly renewed in a more
violent way than before. The constitution pre-

sented by Missouri to Congress looked toward
the exclusion of both mulattoes and free negroes
from the State. The fiery debates, the resolu-

tions from State legislatures on both sides of
the question which had already been presented
to Congress, and the widespread discussion in the

newspapers, led patriotic men to fear a dissolu-

tion of the Union. Therefore, Henry Clay at

once took the lead in trying to settle the new dis-

pute. Although the House rejected the report

of the committee of 13, Clay did not give up, but
by his persuasive eloquence, and by personal
appeals to members, he finally induced the Plouse
to pass a bill to admit Missouri as a State on the
condition that' her legislature give a pledge that

the State would never pass a law excluding the
citizens of any other State. Missouri gave the

pledge and was admitted (1821). Three im-
portant consequences followed from the Missouri
contest: (i) The conviction that danger to the

Union could force a compromise; (2) That
Congress accepted the South's contention against

placing unusual restrictions upon a State as it

enters the Union; (3) That Congress had the
power to prohibit slavery in the Territories.

The remote effect of thus devoting the northern
part of the Louisiana Purchase to free labor was
far reaching.

The second conflict over slavery which seri-

ously menaced the L'nion had reference to terri-

tory obtained by the Mexican War (q.v.). Anti-
slavery men sought to exclude slavery from such
territory by the Wilmot Proviso (q.v.) while
pro-slavery men attempted to secure their in-

terests by an extension of the Missouri Compro-
mise line to the Pacific. Both of these efforts

failed, but the discussions in and out of Congress
deepened sectional feeling. Excitement was
further increased by events in California. The
discovery of gold on the Sacramento (18+S)
drew a large, hardy, but reckless population from
all quarters. The disorder which resulted, made
organized government an immediate necessity,

but a bil' to establish territorial government for
Vol. i!--4-»

that region failed. California did not wait long
on Congress, but called a Constitutional Conven-
tion whose delegates voted unanimously for a
constitution prohibiting slavery. The people of
California ratified the constitution by an over-
whelming majority. Thus circumstances, beyond
the control of either party to the contest, placed
California beyond the reach of slavery. In the
meantime the State of Texas seemed to be pre-
paring to enforce her claims to a large portion
of what is now New Mexico. Anti-slavery men
opposed the demand of Texas because it was
expected that New Mexico would follow the
example of California. President Taylor recom-
mended Congress to admit California immedi-
ately as a State and expressed the opinion that
the people of New Mexico would soon follow the
example of California (1849). The radical pro-
slavery men were grievously disappointed over
this attitude of President Taylor and strongly
favored first putting California and New Mexico
through the experience of territorial government.
Such a plan would have given slave holders time
to move into those territories. Slavery had not yet

learned that in the race for population it could
not compete with freedom. The irritation of the
two sections was now so great that men again
feared for the safety of the L'nion. Although
Henry Clay had retired from public life to spend
his few declining years, the legislature of Ken-
tucky without a dissenting vote re-elected him
to his old place in the Senate hoping that the
spell of his presence and the power of his elo-

quence might once more restore harmony be-
tween the sections. In January 1S50, Clay in-

troduced his most famous compromise bill. The
following were its main features: (i) That Cali-

fornia be admitted as a free State ; (2) That the
Territories of New JNIcxico and L'tah be organ-
ized and that the question of slavery be left for

their people to settle; (3) That Texas be paid
$10,000,000 to satisfy her claims against New
Alexico; (4) That the slave trade be abolished
in the District of Columbia; (5) That a more
efficient fugitive slave law be passed. The de-
bates over these measures continued into Sep-
tember, and brought out the most splendid array
of oratorical talent ever seen in the Senate.

Stimulated by his last great effort for the Union,
Clay seemed to gather new vigor, was unremit-
ting in his labors, and frequently spoke with his

old time power. When he rose to make his great

speech, a vast concourse which filled even the

avenues to the Senate, greeted him with tre-

mendous enthusiasm, and hung in breathless

silence upon his words. When he had finished,

women crowded to imprint on his wan cheek the

kiss of admiration and approval. His effort

kindled afresh the fire of patriotism.

The hand of death was also upon the mighty
Calhoun. He was only able to sit in his place

and listen to another read his last speech. The
burden of his address may be summed up in

three propositions: (i) The restoration of the
equilibrium between the North and the South
by an equal division of the territory and by an
amendment to the Constitution in order to
guarantee the equilibrium; (2) A new law for
the return of fugitive slaves, and the cessation

of anti-slavery agitation; (3) The peaceful
secession of the slave States from the Union, if

the above propositions are rejected. Calhoun
was asking for an impossible Union and an
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impossible secession. The other member of the
great trio, Daniel Webster, had been silent thus
far, and no man, probably, knew what he would
say, least of all his New England supporters. On
7 Slarch Webster addressed the Senate in a speech
"For the Constitution and the Union." He made
an appeal for conciliation, and condemned agita-
tion whether by Northern or Southern men.
But he seemed to lay the greater blame for the
distracted state of public opinion upon anti-
slavery men. For this unexpected position they
roundly denounced Webster, and his popularity
in the North began to wane. Clay and Webster
Avere of the past and had spoken for the past.

But the men of the future were in the Senate
also : Seward, Chase, Douglas, and Davis. There
was less of compromise in these men. Seward,
in particular, aroused criticism by declaring in
favor of a "higher law" than the Constitution,
in dealing with the slavery question. Davis de-
manded the extension of the compromise line

of 1820 to the Pacific. In spite of the efforts of
Clay and his supporters, Congress refused to
accept the bill as a whole. But after Taylor's
death. President Fillmore gave his influence in

favor of the various parts of the bill, for,

although no majority could be found for the
measures as one bill, Congress gave majorities
to the separate parts.

The people of the country seemed ready to
accept the main features of the agreement and
special efforts were made to impress upon the
people the necessity and fairness of the result.

Union meetings were held at which Whigs and
Democrats vied with each other in praising the
compromise as a final and fair adjustment of the
slavery question. .-Mthough these efforts seemed
somewhat artificial, the result was a lull in agita-
tion. The two old parties in 1852, in national
conventions pledged themselves to stand by the
Compromise. Pierce was overwhelmingly elected .

President and was known to be a warm supporter
of the Compromise. With these happy omens,
politicians began to speak of a "second era of
good feeling." One feature of the Compro-
mise, however, threatened to disturb the prom-
ised peace. The provisions of the law for
the rendition of the fugitive slaves were
exasperatingly severe. The fugitive was de-
nied the right to testify in his own behalf and
was refused the use of the writ of habeas corpus.
Any citizen could be summoned to aid in cap-
turing and returning the fugitive and could be
fined and imprisoned for aiding him to escape.
Slaveholders, who had lost many slaves through
the operation of the Underground Railroad (q.v.),

put the new law into vigorous operation. One
result was a number of "rescue mobs." The
most famous were the rescue of the slave Shad-
rach in Boston by a crowd of his own color, and
the rescue of the slave Jerry in Syracuse, by
citizens led by Gerrit Smith and Samuel J. May.
If the execution of the fugitive slave law failed

to renew the controversy with its old time
bitterness the introduction of the Kansas-Ne-
braska Bill (q.v.) (1854) by Stephen A. Douglas,
senator from Illinois, more than accomplished
this result. This measure was intended to settle

the slavery question by turning it over to the
people of the Territories of Kansas and Nebraska
to determine for themselves whether they would
have slavery or not. This bill involved the re-

peal of the Missouri Compromise and was

amended so as to specify that fact. The reason
given was that the compromise of 1820 was not
in harmony with that part of the Compromise of
1850 which left the question of slavery to the
people of New Mexico and Utah. A flame of re-

sentment spread over the North. Since the South
had not demanded the measure, it appeared that
Douglas was gratuitously presenting to slavery
what had heretofore been regarded as free soil,

and that, too, by the repeal of a compromise
venerated on account of its age. In spite of in-

tense opposition in Congress and the fierce de-
nunciations heaped upon the measure by pulpit
and press, it became a law and compromise was
at an end. Douglas lost in popularity at the
North. He was burned in effigy in many places,
and was even howled down in his own city of
Chicago while trying to justify his conduct.
The race for Kansas began before the bill became
a law, and soon free State settlers and slave
State settlers were struggling for its control.
(See K.\NS.\s.) Two territorial governments,
two delegates to Congress, two constitutions,
and armed collisions followed in rapid succes-
sion. It was necessary to call in Federal troops
to preserve order in Kansas. The doctrine of
popular sovereignty had failed in application.
The Whig party was dead and in its stead a
powerful anti-slavery party, the Republican, had
arisen. Even the Democrats who remained loyal

to the party were divided on the question whether
a fair test of popular sovereignty had been made
or not. Douglas and his followers in the North
declared that the pro-slavery constitution of
Kansas had not been fairly ratified by the people
of Kansas. President Buchanan and his sup-
porters asserted that the test was fair and that
Kansas should be admitted as a slave State.

\\'hile the contest over Kansas was raging
and threatening to involve the countrj' in war, an
entirely new method of solving the problem was
tried. It was planned to take slavery completely
out of politics by means of a Supreme Court
decision. The case of Dred Scott (q.v.) offered
the opportunity. Dred Scott had sued for his

freedom on the ground that having resided in a
free State he could not be held in slavery on
return to a slave State. The decision contained
two points of historical importance. The first

denied that the negro was entitled to the natural
rights enumerated in the Declaration of Inde-
pendence and the second asserted that neither
Congress nor the Territorial legislature could
prohibit slavery in the Territories. The South
rejoiced over the decision, but public sentiment
at the North refused to accept its conclusion be-
cause it not only refused to the negro his nat-
ural rights as a man, but in effect asserted that
Douglas' doctrine of Popular Sovereignty and
the Republican free soil principles were opposed
to the Constitution. Instead of taking slavery
out of politics, this decision drove the question
in so deep that the country was hastened rapidly
toward the crisis.

The Lincoln-Douglas joint debates (1858)
so widened the breach between northern and
southern Democrats that the national convention
of the party in Charleston in i860 witnessed its

complete disruption. The southern delegates

utterly repudiated Douglas and popular sov-
ereignty, the only man and the only principle on
which the northern wing of the party could
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conduct a campaign with any show of success.

Four parlies were in the field and the Repub-
licans with Lincoln, won. During the fall and
winter following, seven Southern States seceded
from the Union. They had done what had been
threatened for several years. The North had
not believed the threats and was alarmed at the

result. The Union of the Fathers was in danger
of annihilation. "What could be done to save
it?" was a question asked by thousands of per-
sons. Nothing decisive could be done. An old
administration and a timid President were pass-

ing out. The new President and an untried ad-
ministration had not yet assumed responsibility.

In such a period how naturally men turned to

compromises in order to insure the return of the
seceded States and to prevent others from with-
drawing.

President Buchanan in his message to Con-
gress declared tliat concessions to the South were
the only means of saving the Union. Both
houses entered on the work of conciliation by
carefully appointing committees. The Senate's
committee of 13 was made up of six Republicans
and six Democrats. A seventh member was
the venerable John J. Crittenden of Kentucky,
a non-partisan. The House committee of 23
was made up in the same careful way. The
Senate committee soon fell into hopeless dis-

agreement and accomplished nothing. The
House committee worked under great disad-

vantages. Two southern members refused to

serve, and after the events at Fort Sumter others

left the committee. More than 40 propositions

and plans were submitted. Some were wise
and some were foolish. Some proposed that no
changes be made in either the laws or in the

Constitution respecting slavery. Others proposed
changes which involved the reconstruction of the

very foundations of the government. The report

of the committee, however, recommended a num-
ber of far-reaching concessions: (i) The repeal

of all Personal Liberty Bills by which States had
hindered the execution of the fugitive slave law

;

(2) An amendment to the Constitution prohibit-

ing future amendments, interfering with slavery,

which were not proposed by slave States; (3)
Immediate admission of New Mexico as a slave

State ; (4) The trial of fugitive slaves in the

States from which they escaped. No less than
seven minority reports from members of the

committee were presented to the House. The
report was finally adopted, after fruitless dis-

cussion, but too late to check the tide of seces-

sion. It probably convinced the Border Slave
States that they were safe within the Union.
The impression made by the southern members
on the Border State men was not so favorable,

particularly because they refused to accept the

simple statement "that peaceful acquiescence in

the election of a President, constitutionally ac-

complished, was the paramount duty of every
good citizen." The House modified and passed
the amendment so that no future amendment
might be made granting Congress power to in-

terfere with the domestic institutions of any
State. The Senate accepted the amendment by
the requisite two thirds vote. Eight Republican
senators voted in its favor. But two States

ratified it, Ohio and Maryland, one free State

and one slave State. The most famous advocate
of compromise was the venerable Senator John

J. Crittenden of Kentucky, the successor of

Henry Clay. Although the Committee of Thir-
teen accomplished but little, Crittenden pre-
sented to the Senate a series of six amend-
ments to the Constitution: (i) That in all the

Territories north of 36° 30' slavery should be
prohibited, in those south of that line slavery

should be protected ; (2) That Congress shall

have no power to abolish slavery in places where
Congress has jurisdiction; (3) That Congress
shall have no power to abolish slavery in the
District of Columbia or prevent Federal officers

from taking their slaves into the District; (5)
That the United States shall indemnify slave-

holders for loss of slaves through failure of
officers caused by violence or intimida-

tion
; (6) That no future amendment shall

destroy the preceding amendments or give Con-
gress power to interfere with slavery in any
State whose laws permit slavery. Petitions from
all parts of the North prayed for the acceptation

of the Crittenden Compromise. Although peti-

tions came in from the South, and although the

compromise was almost entirely in the interest

of slavery, it was defeated by six southern sen-

ators refusing to vote. Three days after this

defeat, the legislature of Virginia invited the

other States to send commissioners to Washing-
ton to "adjust the present unhappy controver-
sies . . . so as to afford to the people of the

slaveholding States adequate guarantees for

the security of their rights." All the States sent

commissioners except five free and eight slave

States. Ex- President John Tyler was elected

chairman. From 4 to 27 February the "Peace
Convention" as it was called, discussed propo-
sitions for conciliation. It finally recommended
to Congress the amendment of the Constitution

very much after the plan of Senator Crittenden.

But the Confederacy was already organized.

Federal forts had been seized, and Lincoln's

administration was about to enter upon its duties.

The situation had moved beyond the point of
Compromise. Men were no longer willing to

follow in the footsteps of the "Fathers," and
Congress gave little or no heed to the work of

the Peace Congress. See L'nited St.\tes —

•

Slavery in the. w. h. Mace,
Professor of History, Syracuse University.

33. United States — Causes of the Civil War
in the. The Civil War was the culmination
of the development of conflicting interests and
feelings between the slave and the free States.

Slavery in colonial days, aided by favoring
physical conditions, obtained a deeper hold in

the South than it did in the North. The in-

vention of the cotton gin increased that hold
in many ways, and hastened the growth of in-

dustrial and social difi'erences between the two
sets of States. The North, wiHi its free labor,

was able to respond to the industrial revolution
which found its origin in certain great mechan-
ical inventions, including the application of
steam as a motive power, the manufacture of
iron, and the use of coal as fuel. Northern
industry became rapidly diversified and north-
ern population grew with great rapidity and
built up great centres of production. The South,
with its slave labor, did not, or could not, take
advantage of the new industrial forces, but
pursued the older, and quieter ways of plantation
life. Her occupations did not increase greatly

in number or change in character and her pop-
ulation remained, as formerly, largely agricul-
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tural. The meaning of two such contrasting
industrial and social conditions was not clearly

seen at first. It took the tariff policy from
1816 to 1828 to show that these contrasting in-

terests were becoming conflicting interests. The
adoption of a distinctly protective policy caused
commercial New England to enter upon an era
of manufacturing, although her capital had been
largely in the carrying trade. This same policy,

after 8 or 10 years, convinced Southern leaders
that their hopes of the South's profiting by the
tariff were doomed to disappointment. Hence,
in defense of their section and the interests built

upon its system of slave labor, these leaders
generally united in opposition to the tariff. But
how could the South successfully oppose pro-
tection while in a minority in the House of
Representatives and while not able to carry
Kentucky, Louisiana, and possibly other slave
States against the tariff?

Southern leaders soon began to pronounce
the tariff imconstitutional, but as neither Con-
gress nor the Supreme Court had so held, this

sort of opposition was not very successful. But
John C. Calhoun of South Carolina went further
and declared that according to the Kentucky and
Virginia Resolutions, the final appeal of the
slave States should be to the right of nullifica-

tion by which, according to his view, any sov-
ereign State might refuse to obey any law
of Congress which the State deemed unconsti-
tutional. The principles of the Kentucky and
the Virginia Resolutions (q.v.) had been again
and again asserted by the New England States
during the War of 1812. James Madison, the
author of the Virginia Resolutions, denied Cal-
houn's interpretation of them, and the other
slave States refused to follow South Carolina
into nullification in 1833. They did, however,
accept more and more the States Rights view
of the Constitution, as a means of shielding

their peculiar interests. Every additional con-
flict between the two sections only intensified

the South's view of this political doctrine, and
in the end stood to the seceding States as the
constitutional justification of secession. With
little exception, during this same period, the
North was moving just as certainly further and
further from the views of the Hartford Con-
vention and more and more toward the national-
istic view of the Constitution. The doctrines as-

serted by Webster and Hayne in the great debate
were typical of the position of the two sections.

The two sections, therefore, were not only de-
veloping interests more or less antagonistic, but
were developing views of the Constitution best
suited to the defense of their respective interests.

During Andrew Jackson's administration the
consciousness of hostile sectional interests was
deepened by other events besides the tariff con-
troversy. Again and again in the 'South Caro-
lina Exposition,* and in other papers intended
to prepare the way for nullification, Calhoun
set forth the idea of permanent industrial and
social differences between the two sections.

The attack by the abolitionists upon slavery as
morally wrong, and the reply of the slaveholders
in demanding the suppression of anti-slavery
agitation, by denying the right of petition on
the question of slavery, greatly strengtbened the
idea that the two sections possessed contrasting
and conflicting interests. The natural conse-
quence was the rise of antagonistic feeling be-

tween the slave and free States. The growth of

hostile feeling went rapidly forward during the
contests over the annexation of Texas and over
the Mexican War. Southern leaders declared
that the acquisition of new territory for slavery
was necessary to preserve the balance of power
in the Senate and give fresh soil and a wider
area for slavery. The anti-slavery men declared
that, for these very reasons, no such territory
should be acquired. Both parties began to
threaten the Union. In 1844 the Legislature of
Massachusetts passed a resolution, introduced
by Charles Francis Adams, which referred to
the Constitution as a "compact" and asserted
that annexation was an undelegated power to
which IMassachusetts would not submit. South-
ern declarations of dissolving the Union, if

slavery should be excluded from the Territories,
were even more emphatic.

The year 1844 witnessed another event which
revealed the widening difference between the two
sections. After an exciting contest over slavery
the Methodist Episcopal Church split into a
northern and southern branch. This division
rnade it easier for both parties to obtain both re-
ligious sanction and religious condemnation for
their work. This situation added greatly to the
bitterness of the strife.

_
The feeling between the

pro-slavery and the anti-slavery elements became
so pronounced in the next few years that both
Whigs and Democrats in the Presidential cam-
paign of 1848, refused to make any definite
statement on the slavery question. The anti-
slavery Whigs resented this noncommittal posi-
tion of their party and many of them joined
in the formation of the Free Soil party which
pledged itself to oppose tlie extension of slavery
to the Territories. At the same time the new
party declared that Congress was powerless over
slavery in the States where it existed. The
election of

_
1848 revealed a further tendency

toward sectionalization among the voters of the
two^ old parties. Because General Taylor, the
Whig candidate, was a Southern slaveholder
he received a much larger vote in the South,
where the great strength of the Democrats
usually lay; while Cass, the Northern Democrat,
received somewhat similar support in the North,
though not so striking on account of the Van
Buren defection. For the next two years the
gulf of sectionalization greatly widened.

The specific cause of contention was the ques-
tIon_ of slavery or no slavery in the territory
obtained by the war with iSIexico. The South
felt that slavery must go into the new lands,
not only because that section needed the new
region to add to her weight in the councils of
the nation, but, also, because the region was
acquired largely through her own efforts. The
North was becoming more and more outspoken
in opposition to the extension of slavery into

the new region obtained from Mexico. Nearly
every northern legislature resolved in favor of
the power and duty of Congress to prohibit
slavery in the Territories. The legislature of
Virginia resolved that if this principle be carried

out the people of Virginia must either submit to

^aggression and outrage" or resist "at all haz-

ards and to the last extremity." Public meet-
ings in several Southern cities approved the
strong words of Virginia. Although the number
in favor of dissolving the Union rapidly in-

creased in the South and grew bolder in as-

serting their views, the great mass of people
were yet true to the Union.
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Wlien, therefore, Henry Clay, liy the tinaiii-

tnous vote of the legislature of Kentucky, was
called from retirement and sent back to the
Senate to restore harmony and to strengthen
the weakening bonds of union his efforts met
with sympathy and support on the part of the
masses of the two sections. By the compro-
mise of 1850, the admission of California as
a free State and the abolition of the slave
trade in the District of Columbia were bal-

anced by the payment of $10,000,000 to Texas
and by a new Fugitive Slave Law. "Union"
meetings were held in various places to bring
public opinion into hearty accord with the com-
promise. Nevertheless there were men in both
sections who had little or no faith in the mea-
sure as a means of allaying the hostile sec-

tional feeling. The greatest argument of the
South in support of the compromise was the
greatest argument of the North against the com-
promise— the Fugitive Slave Law (q.v.).

The drastic provisions of this law and the
new zeal for its enforcement caused a wider
development of the "Underground Railroad*
(q.v.). But to hinder further the return of the
fugitive to his master, some of the northern
States began to pass Personal Liberty Laws.
The Kansas-Nebraska Bill (q.v.), and the con-
sequent contest for Kansas, led the majority of
northern States to nullify, as far as possible,

the execution of the Fugitive Slave Law by
means of some such legislation as the Personal
Liberty Laws. This legislation was cited by
niore than one seceding State, in i860 and 1861,
in justilication of secession. Immediately, how-
ever, the South became more and more irritated

because, on account of the opposition of North-
ern men, so few fugitives were returned, while
the North became more and more irritated be-
cause, by the aid of Northern men, so many
fugitives were returned. It is instructive to note
that the people of the extreme Southern States,

who lost few or no slaves, and tlie people of
the extreme Northern States, who knew least

about slavery, were the loudest in talk and most
radical in action.

The growth of political association and inter-

est which bound parties together had done much
to strengthen the Union. But the excitement
aroused by the passage of the Kansas-Nebraska
Bill and the bitter conflict for the possession of
Kansas destroyed the Whig party, and dealt the
Democratic party a severe blow. Southern Whigs
went over to the Democrats, while Northern
Whigs joined with anti-slavery Democrats and
Free Soil men in forming a new anti-slavery
party, the Republican, a purely sectional party.
The break-up of the Whig party left an inherit-

ance of suspicion and ill-will that boded nothing
but evil.

The election of 1856 resulted in a victory for
the Democrats, but the Republicans carried all

the Northern States but four. The falling off

in the Northern Democratic vote was as omi-
nous as the disappearance of the Whig party.
Would, therefore, the oldest party in our history
also break in two along sectional lines, and
former political friends be turned into enemies?
Such an event, many believed, would indeed
hasten the disintegration of the Union.

It was probably clear to the great leaders
of the Democratic party that if the struggle in
Kansas should go on much longer, nothing could
prevent the Northern and Southern wings from

taking opposite sides. Hence, the decision in the
Dred Scott case (q.v.) was hailed as the means
of settling the dispute over Kansas by taking the
question out of politics entirely. Chief Justice
Taney, in rendering this decision, declared that,

according to the Constitution, neither Con-
gress nor the legislature of a Territory could ex-
clude slavery from the Territory. The decision,

in effect, placed the doctrine of Popular Sov-
ereignty and the Republican parly under the
ban of being opposed to the Constitution. The
question was not taken out of politics, for

while the South applauded, the North de-
nounced, the decision. Even Northern Demo-
crats wavered in its support; for of what use
was Popular Sovereignty, the doctrine of their

favorite. Senator Douglas? The clearer this

question became., the more uncertain became the
question: Can the Democratic party be held to-

gether in support of the slaveholders' view ? The
Lincoln-Douglas joint debates, in 1858, settled

that question in the negative. Lincoln forced

Douglas to admit that he believed that a Terri-

tory could exclude slavery from the limits in

spite of the Dred Scott decision. Douglas took
this stand in order to keep faith with the Demo-
crats of Illinois and of the North. But Southern
leaders watched the debate with deep interest,

and were mortally offended at this position of
Douglas. They immediately began to take steps

to "read him out of the party." But Douglas
went into the national Democratic Convention at

Charleston in i860 with a majority of delegates in

his favor. They stood faithfully by him and voted
down the platform of the southern wing of the
party. Southern delegations, one after another,
w^ithdrew from the convention, and the party of
Jefferson and Jackson was broken in two.
Later, in convention at Baltimore, no compro-
mise could be reached, and both factions nomi-
nated presidential candidates. With the Repub-
lican party, there were thus three sectional
parties in the field. How completely the people
were imbued with sectional feelings may be
seen from the fact that the one party— the
Constitutional Union— which professed to be a
national party and urged the putting away of
sectional questions received only 80,000 votes in

the North. Douglas obtained about 1,300,000
votes, but only 163,000 from the slave States.
Lincoln received but 26,000 of his 1,800,000 votes
from the South. The strong ties of political as-
sociation were breaking under the strain of sec-
tional hostility, and it seemed that the only
thing wanting was some overt and formal act to
certify to_ the division in sentiment which
already existed. When, however. South Caro-
lina took the leap, after Lincoln's election, and
six other States followed her example, and
when it became apparent that secession meant
a conflict of arms, then those deeper and more
fundamental interests than party politics began
to assert tliemselves. The conservative forces
born of the history of the past and of the hopes
of the future began to call out for concession and
compromise. During the winter of 1860-1861
Congress, under pressure of the conservative in-

terests and patriotic feelings made vigorous
efforts to allay the demon of sectionalism. The
Peace Convention (q.v.) which met in Washing-
ton in February 1861, also endeavored to aid in

restoring harmony. But the movement of events
was too rapid. Lincoln was in the Presidency but a
few weeks before Sumter fell, and the two sec-
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tions were at war. It is of little consequence
which of the parties struck the first blow, for

there seemed nowhere any power or influence

strong enough to long prevent sectional animos-
ity from bursting into flame.

The causes of the war, or rather of secession,

as viewed by the South Carolina Secession
Convention are here briefly epitomized: (l)

The American Revolution established the right

of a State to govern itself and the right of a

people to abolish a government, and that each
colony became a free, sovereign, and independ-
ent State, (2) That the Constitution is a
compact and was agreed to by sovereign States.
Since the obligation established by a compact is

mutual, its violation by a single party to the con-
tract releases the others. (3) We assert that 14
States have refused for years to fulfill their
constitutional obligations by hindering the re-

turn of fugitive slaves. (4) "These States have
assumed the right of deciding upon the pro-
priety of our domestic institutions" and have
denounced as sinful the institution of slavery.

(S) They have permitted societies to disturb the
peace and incite servile insurrection. (6) They
have elected a man President who is hostile to
slavery and who has declared that the govern-
ment cannot endure permanently half slave and
half free. This analysis of the causes as stated
by the first State to secede shows that the irri-

tating and real cause was the question of slavery
and that the doctrine of State sovereignty was
used as a justification of the act of secession.

Finally it may be said that another cause
which hastened the sectionalization of opinion
and interests was the very great ignorance of
the two sections of each other. The main lines

of migration, travel, and commerce were east and
west instead of north and south. This situation

promoted ignorance, and ignorance promoted
suspicion and hate. The result was that the
people of the extreme North and of the extreme
South had the most exaggerated notions of the
characters, manners, and views of the other.
From these portions of each section came the
bitterest partisans in the conflict. There was
little toleration in their views. But the people
who neighbored across "Mason and Dixon's
Line^' were very difi^erent in their attitude.

Their position was born of personal experience.
They knew each other and knew that men on op-
posite banks of the Ohio River were really more
alike than difTercnt. Whatever of moderation
there was in the conflict was largely due to the
people of the border States, Does not this jus-
tify the conclusion that if the two sections had
really known each other the contest would have
lost much of its bitterness and might have taken
another form, and the controversy have ended
short of war? Certainly the nation paid a dear
price for its partisanship and sectional bitter-
ness. W. H. Mace,

Professor of History, Syracuse University.

34. United States— Secession. The seces-
sion of 1 1 Southern States of the American
Union during the winter and spring of i86o>-i is

the most significant fact in American history
after the adoption of the Federal Constitution.
It was the one great attempt to make of the
United States two republics instead of one, and
the struggle which it precipitated decided that
this could not be and that the Federation of
•787-9 had become a nation.

Whether secession was a reserved right of the
original members of the Union is the first in-

quiry that arises. From the reasoning of the

founders of the national Constitution during the

decades of fierce political controversy which
followed the inauguration of the government
one is compelled to believe that such right was
considered as still residing with the States,

though Madison gives strong grounds for the
contrary opinion in the writings of his early as
well as his later life. As to whether this right
was reserved it should be said that there is to-

day a marked difi^erence of opinion among his-

torical scholars. That the States conferred
whatever authority the Federal government had
and that this central authority was strictly and
specifically limited are propositions no longer
seriously disputed.

The threat of Virginia and Kentucky in 1798
to prevent the enforcement of the alien and
sedition laws (q.v.) within their boundaries;
the public declaration on the floor of Congress
by leaders of New England public opinion in

1807 to iSii that the commercial States would
be justified in seceding from the Union; and
the actual meeting of the Hartford convention
in 1814 to consider ways and means of resisting

the national authority would all seem to estab-

lish the point that the right of secession was
claimed by each of the two great sections of
the Union. Tliese incidents are of further im-
portance because they occurred within the life-

time of many of the framers of the Constitution
and because many of these "framers" publicly

espoused the views thus enunciated.
The Supreme Court of the United States,

however, began about iSio to expound the Con-
stitution in a spirit of healthy nationalism.

Chief Justice Marshall repeatedly affirmed the

doctrine that the central government was that

of a nation and that the rights of the States

must be subordinated to the requirements of an

enlightened national policy. This attitude of

the court was vigorously and solemnly opposed

by the Supreme Court of Virginia in 1815. In

the celebrated lawsuit of Martin v. Hunter's

lessee appeal had been taken to the United

States courts by means of a writ of error.

Judge Marshall, with the unanimous agreement

of his colleagues on the bench, reversed the de-

cision of the Virginia court and issued a

mandamus on the latter to execute the decree

of the former. The judges of the Virginia

court now entered into a painstaking ex-

amination of the case and not only declined to

honor the mandamus but declared in published

opinions that the United States Supreme Court

was usurping powers not granted and thereby

encroaching on the rights of the States. The
policy of the Supreme Court was repudiated

and the authority of the State courts even

in cases involving the interpretation of treaties

with foreign powers was asserted and incident-

ally the sovereignty of the States was main-

tained as staunchly as in 1798— the right of a

State to judge of infractions of the constitu-

tions being emphatically re-asserted. The right

of secession was not advocated in terms, but

any one could see that this was only a step fur-

ther in the process.

During the years 1815 to 1822 the leading
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men of Virginia, inclnriing ex-President Jeffer-

son, constantly excited pnblic opinion against

what they declared to be the dangerous teaching
of the national courts. Virginia took the posi-

tion she had occupied in 1798-9. Madison,
however, protested against this later Virginia
view, but ratlicr on the grounds of expediency
than otherwise. Other States followed the ex-
ample of Virginia. Clearly then it was not a set-
tled question in 1820 and the aggrieved party,
wliether North or South, claimed rights which,
in the last analysis, were equivalent to a with-
drawal from the general compact.

What caused the matter to be more difficult

of settlement was the fact that there was no final
authority, no judge between the two parties.
An infraction of the general constitution, that
is, a violation of the contract between the Union
on the one side and the States on the other, was
a matter that could not be satisfactorily deter-
mined since there was no outside tribunal wdiose
judgment could be accepted as disinterested.
Jefferson thought, on the whole that the States
should be the final judges; Madison inclined
with the exception of a few years of his life to
the opposite view, while both Washington and
Hamilton had held that the national govern-
ment was to be its own judge in such cases.

In 1832 South Carolina formally annulled the
tariff laws of the Union and the State of Georgia
had steadily refused to recognize the authority
of the United States courts within her bounda-
ries during a period of several years beginning
with 1825. After the passage of the fugitive
slave law of 1850 and especially after the Dred
Scott decision of 1857, many Northern States
refused to obey the national authority and
in various instances passed laws to prevent
enforcement of the laws of the Union.

Further still actual secession was not un-
familiar to Americans. The counties of West-
ern North Carolina (now Tennessee), just
prior to the formation of the national gov-
ernment, had formally declared their inde-
pendence and then proceeded to establish

a separate and independent government. This
new sovereignty, called the State of Frank-
lin, was successfully maintained for four
years, 1784-1788. Western Pennsylvania and
Northwestern Virginia made a similar at-

tempt to secede both from their mother
States and from the Federal Union in 1794; in

1805 to 1807 there was danger that Kentucky,

Tennessee and parts of the Louisiana cession

would withdraw their allegiance from a gov-

ernment which was thought not to be sufficient-

ly jealous of Western interests. The principle

•of local autonomy and local sufficiency was so

universally accepted in the various sections of

the United States that such threats and out-

breaks were not surprising; they were not

thought to be positively unlawful. Yet public

opinion supported the Executive in putting down
the Whiskey "insurrection" as it was called and
President Jefferson did not sacrifice his popu-
larity by taking vigorous measures to pre-

vent w'hat appeared to be a dangerous move-
ment led by Aaron Burr in 1806. In 1814 the

strongest organs of public opinion in Virginia

recommended the use of force against New
England in case of secession and the terms of

"traitor" and "treason" were frequently applied
to leading opponents of the war with Great
Britain. The vigorous and prompt proclamation
against the proposed plan of South Carolina by
President Jackson was a prominent cause of that

leader's lasting popularity South as well as

North. However, it was not quite decided then
that a State could not withdraw from the Union,
in which case, of course, no national law
would have force within its jurisdiction. Cal-

houn, the author of nullification, did not at that

time advocate secession. He relied on the Jef-

fersonian teaching of 1798, that the State was
the proper judge of the validity of a national law
in so far as that State was concerned. The de-

bate between Webster and Hayne brought to

light the fact that a genuine national spirit had
arisen in the North and that the conservative

particularism of the earlier years had entrenched
itself in the Southern States. Meanwhile eco-
nomic forces had begun to crystallize in such a

way that disunion seemed to offer advantages to

the South.

When the fierce struggle over Missouri was
waging certain strong and far-seeing Southern
leaders who regarded negro slavery as essential

to the Southern economic and social structure

declared that the James River and the Kentucky-
Tennessee boundary was a natural line of cleav-

age between two civilizations which were grow-
ing up within the bounds of the United States.

John Randolph and Nathaniel Macon held this

view and there were a few others who agreed
with them. The Missouri Compromise was con-
sidered by them a great blunder, notwithstand-
ing its Southern origin. They declared it a vio-

lation of the national compact. From this time
forward the development of the cotton planta-

tion as the typical Southern institution of every-
day life caused negro slavery in the lower
South to appear to be an absolute necessity.

Climate, soil and social habit combined to raise

the institution from the position of a necessary
evil to that of a benevolent system working alike

for the up-building of the slave and his master.

Tlie price of cotton regulated the price of the

negro ; and the demands of the world's com-
merce grew faster than the supply of cotton.

Tlie economic life of this section was centred
in this industry, and the profits were so great

that with a small capital the younger sons of

the older families of the South-Atlantic sea-

board could become independent planters in a

few years and in a decade or two they became
masters of vast estates with hundreds of slaves.

Three factors entered into the makeup of these

fortunes : cheap lands, negro slaves, and a de-

mand for cotton. The supply of cheap lands

seemed inexhaustible, the demand for cotton as

already noted continued to increase, negroes
alone were limited in supply and they died very
rapidly in the cotton belt. Maryland. Virginia,

and the Carolinas began early to send their sur-

plus slaves south ; as the price mounted from
$300 in 1820 to $1,000 in 1850 the stimulus to

raising negroes increased and the immorality of

the business appeared less evident. This is the

development which brought unity of economic
interest to all the Southern States from Virginia,

at least, to Louisiana.
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It was but a natural step after 1833 to com-
bine the inlierent Anglo-Saxon idea of local au-

tonomy with the economic interest of this group
of States. And the almost universal resort to

agricultural pursuits caused the operation of the

national tariff to appear sectional, favoring the

manufacturers of other sections at the expense

of the cotton growers, who, having no competi-

tors in the world's markets, could not ask for

protection as did the industrialists of the North
and East. The tariff became the object of the

Southerner's most determined opposition. In

Virginia college students formed anti-tariff

clubs, taking vows not to wear tariff-favored

clothing. And it required but little invention

to combine these ideas with those older ideas

of State supremacy which had been so prevalent
immediately after the Revolution. Nullification

became secession and all the more rapidly since

the great nullifier, John C. Calhoun, soon gave
up the former for the latter constitutional doc-
trine.

All these forces tended to build up a peculiar

civilization, a peculiar social system south of

the famous Mason and Dixon's line. Heads of

families became patriarchs with numberless de-

pendents looking up to them for their daily

bread, and these chiefs naturally assumed the

leading roles in State and local government.
Government itself became a social affair and
office-holding remained the badge of honor.
Tliese masters at home undertook quite as

naturally the representation of their States in

the national congresses and cabinet. And since

3 negroes out of every 5 were counted in the
apportionment of representation in Congress,
the owner of 500 slaves was equal in political

power to 301 voters in the North. This had
secured to the South a preponderance of influ-

ence in national legislation until about 1830,

when the West and Northwest began to loom
large on the horizon of the future.

Texas, embracing an area of 270,000 square

miles, declared her independence in 1836. Mex-
ico was unable to suppress the revolution. The
great majority of Texans were from the South-
ern States ; they were also slave-holders. A new
State — Texas — entered the family of nations.

It applied, however, for admission into the

United States in 1837. This meant an expan-
sion of the territory of the South. It might
.serve as a check-mate to the West should it

fail, as was clearly evident, to co-operate with
the South in party policy. But admission of
the new State was opposed by tlie Northern
representatives. After a struggle of several
years the new State was finally admitted in 1843.
This controversy embittered the sections of the
country and threats of secession had been freely
and boldly made in the South during the cam-
paign of 1844 in case the new territory should
not be admitted.

Admission of Texas meant a declaration of
war on the part of Mexico and war with that
feeble and rather decrepit nation exposed a vast
region of country stretcliing from Santa Fe to
San Francisco to American conquest. In the
vvar that ensued every thing that could be de-
sired was won. But not being content simply
to despoil a weak neiglibor the United States

offered by way of conscience salving, to pay
for the territory so ruthlessly seized. When tlie

bill authorizing the payment of a portion of the

money came up in the House of Representatives
David Wilmot of Pennsylvania offered his fa-

mous proviso (see Wilmot Proviso), proliibit-

ing the introduction of slavery into the country
to be acquired. This aroused the ire of the

Southern leaders, as was to have been expected.
From 1847 to 1850, the date of the second series

of compromises on slavery, the South was agi-

tated as never before and in every State strong
secession parties arose.

The South was ripening for a revolution.
William L. Yancey (q.v.) of Alabama, had rec-

ognized this ; he had given up his seat in the na-
tional House of Representatives in 1846 and
from that time forth appealed to the people of
his State to yield nothing whatsoever to Northern
sentiment concerning slavery. He demanded
that all territory to be acquired from Mexico
should be kept open to slave settlement, and a

failure to protect slave-holders in their rights

he declared to be a violation of the na-
tional compact. Yancey was a fiery orator not
inferior in the control of popular passion to
Wendell Phillips ; he was in fact the Southern
counterpart of Pliillips. In 1848 he prevailed on
the Alabama State Democratic convention to

adopt his ideas which soon became known to

the country as tlie "Alabama Platform.* At
the National Democratic convention of that year
Yancey presented resolutions embodying the
Alabama platform; they were rejected, and
Yancey withdrew from the convention. Lewis
Cass was nominated for the Presidency on an
evasive platform. Yancey canvassed Alabama
urging rejection of Cass. Gen. Zacliary Taylor,
the Whig candidate, was elected President.
In 1S50 when the agitation came to an issue in

Congress on the question of the admission of
California, Yancey advocated the secession of
all slave-holding States.

In February 1849, the Virginia legislature

declared almost unanimously that the Wilmot
proviso, if passed, would meet with "resistance

at all hazards and to the last extremity" in that

State. South Carolina followed with a recom-
mendation for a convention of the Southern
States; 3 Oct. 1849, Mississippi held a South-
ern rights convention which embodied the prin-

ciples of the Virginia resolutions in an address
to the people. As a result of this agitation
Southern rights associations and committees of
correspondence were organized in every section
of the South. Throughout the North public

opinion was crystallizing against the South on .

the subject of .slavery; leading men were
opposed to what was termed a "further sur-
render to Southern demands."

When Congress met, all the subjects in dis-

pute were summed up in the proposed "com-
promise of 1850" (q.v.). The South was thor-

oughly aroused. The Mississippi delegates in

Congress unanimously asked their State legis-

lature for instructions how to vote on the

compromise measures. The reply was a con-

demnation of the proposed compromise and
the election of delegates to the Nasliville Con-
vention to be held on the first Monday in July

1850. South Carolina followed suit. The othe>



UNITED STATES — SECESSION

Southern States in irregular manner chose dele-

gates lo the Nashville Convention. But when
the representatives came together they proved

to be conservative. Formal protests against the

nricipal items of the compromise bill still pend-
ing were voted ; but no threats were offered and
the body adjourned to meet on the call of the

President, who was a Whig and supposedly not
unfavorable to Henry Clay's last great scheme.
Tlie convention never met again. This meeting
had been intended on the part of South Carolina
and, perhaps, Mississippi, as the first great step

toward concerted action on the question of se-

cession. It failed. The secessionists were still

in a minority in all the Southern States except
South Carolina and possibly Mississippi and
Texas. Congress after much angry debate

passed the "compromises." The abolitionists of

the North declared that the cause of humanity
and good morals had been betrayed. Their
speakers were applauded when disunion was
threatened or when it was asserted that

the fugitive slave law, one of the items of the

compromise, could not be enforced. Nearly all

senators from the Southern States signed a

formal protest against the compromise and had
it published in the record.

Co-operation among Southern States having
failed, separate State action was now recom-
mended, and South Carolina led off with
a State convention in 185 1, but failing to

get a two thirds majority in that body
the secession party failed again. The agi-

tation was continued. In Georgia, Alabama,
and Mississippi, States Rights conventions
were held and resolutions still looking to
secession were adopted. In the elections which
ensued in all the cotton States the extremists
were so badly beaten by a combination of
Whigs and conservative Democrats that the
movement was given up and the compromises
were acquiesced in. Even Robert Barnwell
Rhett (q.v.), the arch-secessionist of South
Carolina, gave up the fight, resigned his seat in

the United States Senate and retired to his

plantation.

Notwithstanding the opposition in the North
to the fugitive slave law, and the persistent dis-

content and agitation of such men as Yancey
in the South against the so-called unequal op-
portunity of slave-holders in the Territories, the

sober element of the country accepted the com-
promises of 1850. The election of 1852 con-

firmed this view. The Democrats, who had
come to be the conservative party of the na-

tion and who emphasized the importance of

quieting both the abolitionist and pro-slavery

agitation, elected their candidates almost with-

out opposition. The President. Franklin Pierce,

chose his cabinet from both North and South ;

he without any doubt meant to "let sleeping dogs

lie."

However, the country was at heart divided,

and when the administration paid $10,000,000

to quiet the claims of Mexico to lands

on our Southwestern frontier it was taken by

serious and conservative people a.s a sign that

the South was really in the saddle and that

the slave-expansionists meant to make use of

their position; but later when the bill for the

erection of the portion of the Louisiana Pur-

chase territory now known as Kansas and Ne-

braska into a territorj' came up it was impos-
sible to prevent the representatives of our two
civilizations from renewing the struggle for su-

premacy. Senator Douglas thought to solve the
whole problem by enacting a law giving both
sections of the country equal chances to win
possession of new States, that is, the new-comers,
whether pro- or anti-slavery in sentiment and
practice, were to be protected by national law
until the population of the new Territory had
grown large enough to be admitted as a State
into the Union. In the formation of a State
constitution the question of slavery was to be
settled according to the interests and wishes of
the majority. This was local or "squatter sov-
ereignty" (q.v.), as it was called. Tlie advo-
cates of this scheme thought it would please
the North because that section would feel cer-
tain that her teeming population of free emi-
grants would secure to her the control of the
new States. The South would have all cause
of complaint removed because she would at
least have the opportunity to plant her stan-
dards in all the common territory without offi-

cial interference and under the guarantee of na-
tional protection.

But this meant the repeal of the Missouri
Compromise (q.v.), by this time a sort of fetich
in the eyes of the majority of people in the North-
ern States. It also meant the undoing of the
now accepted legislation of 1850. But a strong
party arose declaring that the Missouri Com-
promise was itself unconstitutional — the idea
advanced by John Randolph and a few of his
friends in 1820. The press of the South almost
without exception joined in the demand for the
open and formal repeal of the compromise legis-
lation and for the adoption of the popular sov-
ereignty plan. The cabinet approved the new
and radical departure and during the spring
of 1854 Congress debated and passed the Doug-
las bill by large majorities and the President
made it a law on ,10 May, 1854.

Immediately Kansas and Nebraska (q.v.)
became the battle-ground of the two par-
ties and in every State the war of words
was waged hotter than ever. During the
summer of 1854 "anti-Nebraska men," as
they were called, met together in their vari-
ous States and formed local organizations.
They were able to secure the election of
103 members of the national House of Represent-
atives and 15 senators. Tlie new party, made
up of remnants of all the older parties and
embracing not a few abolitionists, took the name
of Republican and declared unceasing warfare
on the further spread of slavery. The next
year it polled T14 electoral votes as a.gainst 174
for the Democratic candidate.

The Democratic party from 1852 to i860 ac-

cepted either positively or negatively the chief
tenets of the Southern constitutional theory:
(l) States rights, (2) low tariff, (3) non-inter-
ference with the expansion of the slave power.
The party was in the main dominated by South-
ern men. During the Pierce administration, in

addition to negotiating the Gadsden Purchase
(q.v.), and repealing the Missouri Compromise,
the leaders of the Democratic party committed
the country to the annexation of Cuba even by
force if necessary and the administration failed
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to punish Southern filibustering expeditions di-

rected against Mexico and Central America.

President Buchanan in 1857 publicly endorsed

the aggressive Democratic policy. He called to

his council board such pronounced pro-slavery

men as Howell Cobb, Jacob Thompson, and

John B. Floyd, and he relied too much upon
these men for advice in every crisis, which was
but natural, since so few Northern States had
cast their electoral votes for him.

In the South during these years the aggres-

sive sectionalists continued to urge the people

on to secession as the only guarantee of their

safety. Commercial conventions which dis-

cussed politics met each year in one of the larger

Southern cities. Tliese bodies recommended the

boycotting of Northern manufactures, the en-

couragement of direct trade with Europe, the re-

opening, even, of the African slave trade. The
Southern press took up the programme and kept

the agitation of sectional issues at the highest

pitch of excitement. Parents were criticised

for sending their sons to Princeton and Yale

lo be educated ; States legislatures were urged to

establish and generously support military

schools. Secession was often and in all sec-

tions of the South threatened in the event that

the Republican party should succeed in electing

a President.

In 1857 the Supreme Court added fuel to the

fire by going out of the way to declare that Con-

gress could not lawfully interfere with slavery

in any Territory of the United States and that

any slave-holder must be protected in ' his

rights in all sections of the country. (See

Dred Scott Decision.) The result in the

North was the immediate supremacy of the

Republican party, whose one idea was that

slavery should not be permitted to expand,

but should be limited to the States in which it

had prevailed for years. Lincoln expressed the

view of the advanced thought of the North when
he said this nation can not long endure "half

slave and half free"; it must become all one or

all the other. His programme was that steps

should be taken to fix the bounds of the insti-

tution and to assure the nation that slavery was
under process of final extinction. He was nom-
inated as the Republican candidate for the Pres-

idency in Chicago in May i860, and elected the

following November.
The Democratic party still insisting on its

conservative, free trade, pro-slavery programme,

met in Charleston, South Carolina, in April

i860. After some attempt on the part of some
Eastern men to nominate Jefferson Davis on a

Douglas platform and on the failure of Yancey
to get his famous "Alabama platform" adopted

the convention split asunder, the Southern ex-

tremists following Yancey out of the convention

hall in dramatic fashion, the Douglas men ad-

journing to meet again in Baltimore in June.

Attempts were made during the succeeding
months, especially after the nomination of Lin-

coln, to reconcile the two wings of the con-

vention and thus unite on a candidate, but to no
avail. The two branches of the Democratic
party met in Baltimore and nominated separate

tickets: the Northern men naming Douglas and
Johnson, of Georgia, and the South putting

forth Breckenridge and Lane on an aggressive

pro-slavery platform.

An exciting campaign was waged throughout
the country. In the South Yancey was the

principal orator. He had finally brought his

section to accept the programme which he had
written for the Democrats of Alabama 12

years before ; his powers of speech, the evident

sincerity of motive which animated him and the

universal interest in the campaign gave him
vast audiences everywhere. Every Southern
State but three voted as he asked and in the

States which did not support him, his party
strength was very great. Douglas canvassed the

North manfully, but he received the vote of but
two States, New Jersey and Missouri. Lincoln
received the majority of the electoral vote.

It was generally understood among Southern
politicians that South Carolina would promptly
secede in the event of a Republican victory.

The Gulf States were expected to follow
suit. The South Carolina plan was the same
that Barnwell Rhett had urged in 1850-51 and
Rhett, having been some years now the editor of

the Charleston "Mercury,' had come forward
again the leader of a State completely con-
verted to his way of thinking. The Pal-
metto State seceded by unanimous vote
of a convention of her ablest men on 20
Dec. i860. By 6 Feb. 1861, the tier of Southern
States from Sovith Carolina to Texas withdrew
their allegiance from the Union and reassumed
the sovereign powers which had been surren-
dered to the national government.

The agricultural lite of the South had de-

veloped slavery as a fundamental factor in her
economic life; on this basis had been erected

a feudalism of a high order, a social system
unique in modern times. To protect this sys-

tem from the hostile encroachments of an un-
sympathetic outside world, the leaders of this

section had since 1820 entrenched themselves
behind the popular doctrine of States rights.

Accepting this dogma without question the State

of South Carolina made a single-handed fight

in 1833 against the national tariff system as based
on false interpretation of the national compact.
The nation gradually adopted the Southern view
and steadily lowered the tariff duties until in

1857 the country was placed practically on a

free trade basis. Constantly threatened by
representatives of Northern and Eastern States

with the declaration that "slavery must go," the

champions of this new feudalism had accepted
the issue with the aggressive North on the
slavery question in the hope of winning again.

Failing in this secession was resorted to as the
only alternative.

South Carolina sent conmiissioners to Wash-
ington to negotiate with the President concern-
ing the delivery of Fort Sumter and other

property of the Ignited States within the

bounds of the seceded State. President Bu-
chanan declined to receive them, but indicated

a strong desire to avert hostilities. South
Carolina demanded the surrender of the forts

she claimed as her own. Meanwhile the State

of Virginia had procured the assembly of a

Peace Convention (q.v.) with the aim of bring-

ing about a compromise. This failed to get

consideration in Congress which had met in
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rcerular session. Then Senator Crittenden of

Kentucky proposed his scheme (q.v.) of pacifi-

cation : this failed to satisfy either the ex-

treme republicans or the determined secession-

ists, and events were left to shape themselves
until the incoming President should be installed.

A convention of Southern delegates met at

Montgomery' on 4 Feb. 1861 to draw up
a provisional constitution. This work was
done in a few days and Jefferson Davis of Mis-

sissippi, recently a distinguished senator in Con-
gress, was elected President, with Alexander
Stephens of Georgia, for Vice-President. The
new Constitution was in most points quite like

that of the old Union, the changes, with a few
exceptions, being improvements on the old.

This government went into operation at once,

the United States forts and arsenals within the

bounds of the confederation being promptly
seized and strengthened for the benefit of the

new Union of States. Secession was a fait

accoinfli.

But from December i860, to April 1861, the

Northern people were anxiously debating the

question whether there was a nation and whether
this nation could coerce a seceded State or

group of States. The firing on Fort Sumter
on 12 April 1861, by the Confederate and South
Carolina authorities decided these questions in

the affirmative. President Lincoln called for

troops to suppress what he called a revolt. This
call forced Virginia, North Carolina, Tennessee,
Arkansas, Kentucky and Missouri to decide on
which side they would cast their lots; the two
last named States determined to remain neutral

;

Virginia, North Carolina, Tennessee, and Ar-
kansas all before the middle of June joined the

Confederacy. The capital was removed to Rich-
mond ; armies were rapidly enlisted ; diplomatic

agents were sent abroad ; a regular government
succeeded the provisional without serious fric-

tion. But the people of the Northern States

had decided that a breaking up of the Union
was unthinkable, criminal, treasonable, and as

such must be suppressed. The war began in

earnest, and four years later all parties agreed
tn a peace which denied forever the right

of secession, which yielded to the Union
the constitutional right to lay such tar-

iffs as were deemed necessary by Congress and
which abolished African slavery forever and
destroyed the social system which had been
erected upon it. (See also Secession in the
United St.ates.) Consult: Rhodes, 'History of
the United States Since the Compromise of
1850' ; McMaster's and Schouler's histories of
the United States; Von Hoist, 'Life of John
C. Calhoun' in American Statesmen series;

and Woodrow Wilson in the 'Cambridge Mod-
ern History,' Vol. VH.

William E. Dodd,
Professor of History, Randolpli-Macon College.

35. United States— Military Events of the

Civil War. The flag of the United States

was first fired upon during the Civil War by
some batteries erected against Fort Sumter in

Charleston harbor. The occasion was the ap-

pearance of the Star of the West on 9 Jan.

1861, off the harbor, bringing supplies of pro-

visions from New York for Fort Sumter. This
fort, under command of Major Anderson, was
forced to surrender to Gen. Beauregard 14 April

1861. Thereupon President Lincoln issued a

proclamation calling for 75,000 volunteers. In

the spring of 1861, after some skirmishes be-

tween Union forces and Confederate troops

dispatched to western Virginia to hold that

section within the Confederate lines. West
Virginia seceded from Virginia and passed per-

nranently into the Union lines. In July the

army in front of Washington, under Gen. Mc-
Dowell, prepared to advance against the main
Confederate army, under Gen. Beaure.gard ; and
the encounter took place on the 21st at Manas-
sas, where, on the arrival of the last brigade

of Johnston's army, Beauregard's attack upon
the Union flank turned McDowell's advance
into a disorderly retreat, the army fleeing back
to Washington. This signal defeat of the

Union arms produced great mortification and
consternation at the North. But the South was
correspondingly elated and regarded this bril-

liant victory as an augury of the ultimate suc-

cess of the Confederate cause. Both sides now
proceeded to make more vigorous preparations.

Gen. McClellan was summoned from West
Virginia and given command of the Depart-
ment of the Potomac, and forthwith he set

about organizing the troops rushing in from all

parts of the North. On 20 August he took
command of the Army of the Potomac, now
first organized under that title, and i Novem-
ber he was appointed commander-in-chief of the

armies of the United States, superseding Gen.
Winfield Scott, who was retired, at his own in-

stance, because of failing health. After the

battle of Bull Run but little hard fighting oc-

curred during the remainder of 1861. Both
sides contented themselves with establishing

their respective lines. On 15 August President

Davis ordered all Northern men to leave the

South within the next 40 days. President Lin-
coln thereupon proclaimed the seceded States in

rebellion and prohibited all intercourse.

Early in 1862 the Confederate line through
Kentucky was broken by separate attacks under
Gen. Thomas and Gen. Garfield. On 6 Febru-
ary Admiral Foote's fleet, with the aid of Gen.
Grant's forces, captured Fort Henry on the Ten-
nessee, and Grant then moved on Fort Donel-
son and forced it to surrender, 16 February,
with 15,000 men. On 7 April Gen. Pope cap-
tured Island No. 10. About the same time Gen.
A. Sidney Johnston, with headquarters estab-

lished at Corinth, attacked Grant awaitin.g

Buell, at Shiloh Church, near Pittsburg Land-
ing. Johnston was killed, and Beauregard in

command of the Confederates was driven b.ack

by Grant and Buell, who had meanwhile joined
him. Defeated, Beauregard returned to Corinth.
The Federals now began an advance on
Corinth. The Confederates ordered Price and
Van Dom from west of the Mississippi to de-

fend the city ; but on Halleck's drawing near
Corinth, it was learned that the Confederates
had already evacuated it. Gen. Bragg, who had
succeeded Beauregard, proceeded to Chatta-
nooga by way of Mobile, forcing Buell mean-
while to withdraw to the Ohio to protect his

department. At the same time Gen. E. Kirby
Smith invaded Kentucky, and defeating the
Federals at Richmond on 30 August, he threat-

ened Cincinnati. Thereupon I'uell advanced
from Louisville against Bra.gg, who, as a re-

sult of the battle of Pcrryviile on 8 October,
was compelled to abandon Kentucky.
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In September Price and Van Dorn advanced
against Grant and Rosecrans, near Corinth, and
were both defeated. After this campaign Rose-
crans was sent to relieve Biiell in command of
the Army of the Cumberland, 30 October. On
assuming command Rosecrans concentrated his

army at Nashville. On 26 December he moved
toward Murfreesboro to attack Bragg, and
there ensued a three days' battle ending 2 Jan.
1S63. Rosecrans occupied Murfreesboro^ and
Bragg retreated to Shelbyville, Tullahoraa and
Wartrace. Both armies then went into winter
quarters. On 8 March 1862 the Union fleet in

Hampton Roads was attacked by the Confeder-
ate ironclad Merrimac, which inflicted heavy
loss. However, on the following day the Mer-
rimac was met by the Monitor and, after a
severe engagement, retired to Norfolk, where
she was blown up at the evacuation of that city

by the Confederates, 9 May. The western riv-

ers, too, were the scene of some active naval
engagements. Farragut's fleet did effective

work on the Mississippi, taking New Orleans I

May, and a little later Baton Rouge and Nat-
chez. The Confederate flotilla under Commo-
dore Montgomery was destroyed by Commo-
dore Foote's fleet, in a desperate fight before
Memphis, 6 June; and Memphis surrendered to

the victorious fleet. At Galveston, however, the

Confederates under Magruder, with the aid of
an ordinary river fleet, won a brilliant victory;
and the Alabama (which was sunk by the Kear-
sage off Cherbourg in 1864) captured the gun-
boat Hatteras.

In March McClellan, who had been lying in-

active so long, began his noted Peninsula cam-
paign which terminated in utter failure. His
advance was opposed by Gen. J. E. Johnston,
who gradually fell back toward Richmond till

he reached Seven Pines, or Fair Oaks. Here
the armies met on 31 May. The timely arrival

of Sumner's corps from the other side of the
Chickahominy saved McClellan from serious

disaster. Johnston being badly wounded. Gen.
G. W. Smith succeeded to the command tem-
porarily. On 2 June Gen. R. E. Lee was as-

signed to the command of the Army of North-
ern Virginia, which he retained till the close of
the war. Gen. "Stonewall* Jackson (q.v.), by
a brilliant campaign in the valley, in which he
defeated Banks at Winchester, forcing him
across the Potomac, Fremont at Cross Keys,
and Shields at Fort Republic, held most of
McDowell's corps around Fredericksburg, thus
preventing them from joining McClellan. and
himself suddenly appeared, 25 June, at Ashland,
on the flank of McClellan's army in front of
Richmond. Thereupon followed the Seven
Days' battles, beginning with Mcchanicsville 26
June, and including Gaines' Mill and Malvern
Hill, after which McClellan withdrew to Har-
rison's Landing on the James. The campaign
proved a disastrous failure; and McClellan, hav-
ing been relieved, II Marcli, of tlie general
command of the armies, now retained that of
the Army of tlie Potomac and saw Hallcck as-
signed to the chief command, 23 July.

After the withdrawal of the Army of the
Potomac to the James, McClellan, against his
protest, was recalled from the Peniusula to the
vicinity of Washington. General Pope was now
ordered to organize the corps of McDowell,
Banks and Fremont into the Army of Virginia,
to cover this movement and to protect Wash-

ington. With this army Pope advanced against
the Confederate forces near Gordonsville, where,
confronted by Lee and Longstreet, he retired
behind the Rappahannock and was defeated at

the second battle of Bull Run, 30 August. He
then withdrew to Centreville, where he was re-

inforced by the corps of Sumner and Franklin
from McClellan's army. His flank was at-

tacked by Jackson at Chantilly. On 2 Septem-
ber Pope was recalled with his army to Wash-
ington and was relieved of his command, his

forces being added to the Army of the Potomac
under McClellan.

In September Lee set out for his invasion of
the North, crossing the Potomac near Lees-
burg and moving toward Frederick. He cap-
tured Harper's Ferry and advanced to Hagers-
town, thence retiring to Sharpsburg, where he
was met by Hooker's corps of McClellan's
army. A desperate fight ensued, 17 Septem-
ber, in which the losses were greater for one
day's fighting than in any other battle of the
war. Lee then withdrew across the Potomac,
McClellan's army following him into Virginia,
and resumed his position beyond the Rappahan-
nock. Near Warrenton McClellan was super-
seded, 7 November, by Gen. Ambrose E. Burn-
side. Burnside took his position opposite Lee's
army near Fredericksburg, and on 13 Decem-
ber attempted to cross the Rappahannock and
assault Marye's Heights, only to be repulsed
with terrific slaughter. The following month
he undertook to cross the river above Freder-
icksburg and turn Lee's left, but the attempt
proved a dismal failure, being known as the
great Mud March. Thereupon Burnside was
relieved of his command and was succeeded by
Hooker, 26 Jan. 1863.

The winter of 1863 was spent in laborious,
though fruitless efforts to capture Vicksburg,
which, because of its strategic importance, the
Confederates held strongly fortified. Grant and
Sherman both

_
failed. At length, in April,

Grant began his second move upon the city
from the south and east. Admiral Porter's
fleet convoying the transports ran the batteries
on the night of 16 April, and the advance of the
army crossed the river, 30 April. On i May
Port Gibson was captured and Grant had forced
his way to the rear of Vicksburg. Preventing
a junction of Pembe'ton's and Johnston's forces.

Grant defeated the former at Champion's Hill,
and again at Big Black Ridge, 18 May, pursu-
ing him into Vicksburg. After two unsuccess-
ful assaults upon the fortifications. Grant
undertook the siege of the city, which surren-
dered, 4 July 1863. This event was a turning
point in the war in the West, hardly less im-
portant than Gettysburg in the East. Hooker
opened the campaign of 1863 in the Army of
the Potomac by crossing the Rappahannock at

Fredericksburg and advancing to the Rapidan.
At Chancellorsville the Union right was disas-

trously routed by Jackson's corps, 2 May. In
the night, while reconnoitering before his pick-

ets, Jackson was mortally wounded by his own
men, who mistook him for the enemy. On the
following day Hooker was forced back, with
heavy loss, and recrosscd the river, 5 May.
Hooker being utterly defeated, Lee set out
from Fredericksburg, on 3 June, for a second in-

vasion of the North. The advance under
Ewell, after some minor engagements in the

valley, crossed the Potomac at Williamsport,



I. U. S. Grant. 2. Rol)crt K. Lcc.

4. Thomas J. (Stonewall) JucUson.

3. William r. SluTman.

5. Philip 11. Sheridan.





UNITED STATES— THE CONFEDERACY

I

15-16 June, and moved on to Chambersburg and
the vicinity of Harrisburg and Columbia, cap-

turing York on 28 June. Ewcll was then or-

dered to fall back to Gettysburg, where Lee
was concentrating his army. The Army of the

Potomac under Hooker had advanced mean-
while to Frederick, where Hooker_ requested to

be relieved ; and Meade was assigned to the

command. Tlie two armies encountered each

other at Gettysburg and after a three days' bat-

tle, 1-3 July. Lee retreated and recrosscd tlie

Potomac, without a battle. After a month's
rest in the Shenandoah, Lee resumed his for-

mer position below the Rappahannock, Meade
following him thither.

The campaign of 1863 in the Army of the
Cumberland had as its objective the recovery
of middle Tennessee. Rosecrans forced Bragg
from his lines along the Duck River; and Bragg
retreating over the Cumberland crossed the
Tennessee and arrived in the vicinity of Chat-
tanooga. The Union line being advanced to
the western base of the Cumberland, a cam-
paign against Chattanooga was begun. Grant,

now assuming general command of the military

division of the Mississippi, arrived 23 October;
and with the Army of the Cumberland under
Thomas and with a force from Vicksburg under
Sherman and one from the Army of the Po-
tomac under Hooker, Grant fought and won
the battles of Lookout Mountain and Mission-
ary Ridge, 24-25 November, and forced a gen-
eral retreat of the Confederates, thus securing
Chattanooga to the Federals. Kno.xville, held

by Burnside, was besieged by Longstreet, who,
when Sherman approached, retreated to Vir-
ginia. In tlie meantime Charleston harbor was
the scene of formidable attack and brilliant de-
fense, and on 16 November the city was bom-
barded.

On 12 March 1864 Grant, now commissioned
lieutenant-general, was placed in command of

all the Union armies. He planned a combined
movement of the armies : Gilmore from South
Carolina to join Butler at Fort Monroe for a
move up the James to capture City Point,

threatening Petersburg and Richmond; Burnside
with an army from Annapolis to join Meade in

command of the Army of the Potomac and ad-

vance against Lee's right to Richmond ; Sher-

man, with the Army of the Cumberland under
Thomas and the Army of the Tennessee
under McPherson and the Army of the Ohio
under Schofield, to move against Johnston's army
at Dalton; and Banks, leaving the Red River

country to Steele and the navy, with his army
to move against Mobile. Grant operating with

the Army of the Potomac under Meade, 119,000

strong, crossed the Rapidan 4 May 1864 and

met Lee with 62,000 men in the Wilderness,

and a great battle followed, 5-6 May. At
Spottsylvania Court House both armies en-

trenched and from 8-20 May there was terrific

fighting. Grant then moved toward the North
Anna. Meanwhile, Sheridan, commanding
Grant's cavalry, made a raid around Lee's army
and met and defeated J. E. B. Stuart at Yellow
Tavern, where Stuart was killed, 11 May.
Grant's advance was opposed by Lee and des-

perate fighting occurred at North Anna and
Bethesda Church. At Cold Harbor Grant at-

tempted an assault along his entire line, only to

be repulsed with a sickening slaughter, 3 June,

and so failed to interpose between Lee and

Richmond. But Sheridan, who bad been sent

against Fitzhugh Lee's and Hampton's cavalry,

in the meantime defeated both at Trevilian's

Station. Grant now moved toward the James,
crossing at City Point and Bermuda Hundred
now occupied by Butler.

Grant established his lines before Peters-

burg and notwithstanding his heavy fighting till

I November (the mine exjilosion and battle of

the Crater occurred 30 July), Lee's lines re-

mained unbroken. Sigcl's campaign in the

Shenandoah ended in defeat at New Market, 15

June, and he was superseded by Hunter, whose
movement against Lynchburg was repelled by
Early. Early then invaded Alaryland, threaten-

ing Baltimore and Washington, 11 July, after

which he was compelled to retire across the Po-
tomac. Again he advanced into Pennsylvania

and burned Chamberslnirg. whence Sheridan
drove him back into Virginia beyond Staunton

and devastated the valley. Sherman moved
against Johnston at Dalton early in May, and
Johnston, stubbornly resisting, fell back to At-
lanta. Johnston was succeeded by Hood, who,
after several unsuccessful battles, evacuated
Atlanta and invaded Tennessee, only to be
thoroughly defeated by Thomas at Nashville,

15-16 December. Sherman occupied Atlanta 2

September, and after Farragut's brilliant naval
victory in Mobile harbor, made his famous
march through Georgia to the sea, occupying
Savannah 21 December.

Early in 1865 the closing campaigns of the

war opened. Terry, co-operating with Admiral
Porter, captured Fort Fisher 15 January. On
1 February Sherman started north from Savan-
nah, captured Columbia, after which event
Charleston was evacuated, and on ig March met
Johnston whom he defeated after a sharp battle.

In Alabama, Wilson, operating under Thomas,
captured Selma with its immense war supplies,

2 April, and defeated Forrest's cavalry. The
.^rmy of the Potomac, the last to move in 1865,
began a general movement to the left, 29 March ;

and there followed the battles of Dinwiddle
Court House and Five Forks, 31 March and i

April. On 2 April the Confederate entrench-
ments were carried and Petersburg was evacu-
ated ; Lee, abandoning his lines held so long
against such heavy odds, began a retreat to Ame-
lia Court House. After the fall of Richmond on 3
April, Grant, with his entire army under Meade
and Sheridan, pursued Lee and forced him to

surrender at Appomattox, 9 April. The number
paroled was 28,231, all told, the worn-out
remnant of Lee's brave and noble Army of
Northern Virginia. In North Carolina Sher-
man and Schofield moved against Johnston, who
occupied Raleigh, and compelled him to sur-

render on 26 April 1865. This was the end of
the war. See Civil War ; also accounts of
various battles and engagements under their

respective titles. Edwin W. Bowen,
Department of Latin, Randolph-Macon College,

Ashland, Va.

36. United States— The Confederacy. When
the election of Mr. Lincoln by the practically

unanimous vote of the free States was an-
nounced in the autiunn of i860, the slave States

of the lower South made preparations to exercise

what they regarded as their constitutional right

of seceding from the Union. The Republican
party had triumphed on a platform which de-
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clared the Dred Scott decision of the Supreme
Court to be a dangerous poUtical heresy and
which announced a determination to exclude
slavery from the territories. This platform
was regarded by the South as the culmination of
a long line of grievances ; its triumph seemed to

justify secession. It is true that the Republi-
cans were still in the minority in both houses
of Congress and on the Supreme bench ; but the
election showed the increasing power of that
party and pointed to its ultimate success. It is

now evident that it was folly for the South to

suppose that secession would be successful, but
if it was to be attempted, the South showed
great political sagacity and foresight in not
waiting longer. The anti-slavery sentiment had
been growing apace in the North, and to the
writer the autumn and winter of 1860-1 seems
to have been precisely the time to strike for a
separation. The South, weak though it was,
was stronger than it could have been at any
subsequent period. This point should not be
obscured by the disastrous consequences of
secession. However this may be, it now seems
clear that the slavery question, in its various
phases, was the principal, if not the only, cause
of secession, and, in its turn, secession was the
cause ot the war. This was the view taken by
Vice-President Alexander Stephens after the
war had begun— a view not inconsistent with
his declaration before the war (21 March 1861)
tliat "slavery was the corner-stone of the new
Confederacy." This latter statement, it may be
added, is often quoted by those who forget that

25 years before in the case of Johnson v.

Tompkins, Judge Baldwin of the Supreme Court,
said : "Thus you see that the foundations of the
[Federal] government are laid and rest on the
right of property in slaves. The whole struc-

ture must fall by disturbing the corner-stone.*
The struggle on the Northern side, therefore,
was primarily to resist secession and to preserve
the Union. Subsequently the destruction of
slavery was included in the programme. On
the Southern side, while the opposition of the
Republicans to the extension of slavery in the
territories, the "personal liberty laws," and
the reproaches of the North touching the in-

iquity of the institution, carried all but the border
States into secession, the active force in the war
that followed this rash act was not so much the
preservation of slavery as it was the determina-
tion to resist invasion and to maintain the right

of secession or the right of revolution. The
motive that led to secession was replaced by the
motive of resistance to coercion. Thus can be
explained the heroism and sacrifices of the four
fifths of the Southern people who owned no
slaves.

On 4 Feb. 1861, a congress of delegates from
al! the States that had seceded met in Mont-
gomery, Ala. At this date only six States had
left the Union: South Carolina. 20 Dec. i860;
Mississippi, 9 Jan. 1861 ; Florida, lo January;
Alabama, 11 January; Georgia, 18 January;
Louisiana, 26 January. In Texas the ordinance
of secession was not passed until 5 February,
and it had still to be submitted to the people.
The Texan delegates, however, arrived in Mont-
gomery before this final ratification. All the
delegates were elected by the same conventions
thai had passed the ordinances of secession.

The Montgomery Congress immediately pro-

ceeded to form a provisional government. On
8 February it adopted a provisional constitution,

differing in some important particulars from the
Constitution of the United States. Under this

constitution, which, being provisional, was not
submitted to the States, the delegates elected a
president and a vice-president of the Confed-
erate States of America, each State being al-

lowed one vote. By the unanimous vote of the
six States present, Jefferson Davis of Missis-
sippi was elected president, and Alexander H.
Stephens of Georgia, vice-president. On the

l8th, some three weeks before Mr. Lincoln was
sworn in, these officers were duly inaugurated.
The constitution of this provisional government
resembled so closely the permanent Constitution
to be described later, that its provisions need not
be given. It was to continue in force for one
year, unless altered by a two thirds vote of
Congress or superseded by a permanent govern-
ment. A committee of two from each State

represented in Congress having drawn up a per-
manent constitution, this instrument of govern-
ment was promptly adopted by the Congress
II March, and being submitted to the seceded
States was with almost equal promptness adopted
by them. This was accomplished by action of

the same conventions that had passed the or-

dinances of secession. Where these conventions
had adjourned, they were reassembled for the

purpose. In no case does there seem to have
been any demand for the calling of new conven-
tions to ratify the constitution. It was thought
important to organize the government as soon as

possible.

In the meantime Congress had passed acts

to raise provisional forces for the Confederate
States, to authorize the president to borrow
$15,000,000 at 8 per cent interest for the sup-
port of the government, to levy an export duty
on each pound of cotton exported after i August,
and to organize the post-office department.
Courts were rapidly organized in the different

States, but, as we shall see, the Confederate
States never possessed a Supreme Court. The
president was then authorized to receive from
the various States such forts, arsenals, and other
public establishments with their contents as they
had taken possession of within their respective

limits. The request of the president to this

effect met with prompt compliance on the part
of the States. With the hope of obtaining
recognition from foreign governments, commis-
sioners were sent to European countries, but they
were unsuccessful in their missions. England,
France, and other countries in the summer of
1861 acknowledged the belligerency of the Con-
federate States, but beyond this action they re-

fused to go. A recognition of the independ-
ence of the new Confederacy would have been
regarded by the United States as an act of
hostility. In November 1861 J. M. Mason and
John Slidell were sent as special commissioners
to England and France respectively. After leav-

ing Havana the English vessel in which they had
taken passage was overhauled by the San Jacinto
of the American navy, and these commissioners
were forcibly removed. England demanded their

restoration. The LInited States government at

first hesitated, raising a hope in the Confederacy
that war might ensue between the two countries.

Finally, however, Lincoln said : "We fought
England about this matter in 1812; we must give
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up these men." Accordingly the commissioners
were placed on board an English vessel and al-

lowed to continue their voyage. On the 8th
of August the Confederate Congress, to please
foreign powers, had adopted all the provisions
of the tamous Declaration of Paris, except as to

the use of privateers.

The provisional government of the Confed-
eracy had hardly been in force two months be-
fore it came into conflict with the United States
government. The occasion of this conflict was
the demand of the Confederate authorities that
Fort Sumter in Charleston harbor should be sur-
rendered by the Union force that occupied it.

Senator Douglas, though opposed to secession,
had argued in the United States Senate that
South Carolina was entitled to the possession
of Fort Sumter; General Scott had advised its

evacuation ; and Secretary Seward had prac-
tically promised that it should be given up. The
South, therefore, thought that a peaceable solu-
tion was in sight. But President Lincoln, after
a period of indecision, decided to provision the
fort, and on 8 April 1861 so informed the
governor of South Carolina. The South had not
desired hostilities; but the Confederate govern-
ment thought it necessary to capture the fort
and opened fire on it 12 April. This act pre-
cipitated war. The Confederate States, there-
fore, have generally been made to bear the odium
of beginning hostilities. The question is de-
batable; for as Hallam says: "The aggressor
in a war is not the first who uses force, but the
first who renders force necessary." We are thus
thrown back upon the question raised by Senator
Douglas, which cannot be discussed here. The
bombardment of Sumter stirred the North as by
an electric shock. When on 15 April Lincoln
called for 75,000 volunteers "to suppress com-
binations obstructing the execution of laws in

seven of the Southern States," the free States
rallied to his support. His determination, how-
ever, to coerce the Confederate States persuaded
four of the border States, which had hitherto
held aloof, to join the Confederacy. Arkansas
seceded 6 May; North Carolina 20 May; Vir-
ginia 23 May, and Tennessee 18 June. Ken-
tucky, Missouri, Maryland and Delaware having
refused to secede, no more accessions were to
come to the South. West Virginia, moreover,
with a population of 250.000, detached itself

from Virginia and remained loyal to the Union.
The population of the Confederacy was about
nine millions, of whom three and a half millions
were slaves ; while that of the Union States was
approximately 22.000,000, an immense disparity
of numbers. "Yet," said J. F. Rhodes, "had the
North known that the people of the cotton States
w-ere practically unanimous, it might have re-
fused to undertake the seemingly unachievable
task; for while hardly a man in the North as-
sented to the constitutional right of secession, all

acknowledged the right of revolution. . . .

Many would have objected to combating that
right." The provisional Congress, being called
together 29 April in Montgomery to consider the
new condition of affairs, made provision for the
prosecution of the war by adopting financial and
military measures. On 6 May it passed an act,

declaring that negotiations with the United
States for a peaceable solution of difficulties had
failed, and as Mr. Lincoln had called for 75,000
men to capture forts within the jurisdiction of

and belonging to the Confederate States of
America, and had issued another proclamation
announcing his intention to set on foot a blockade
of the Confederate ports ; and "whereas by the
acts and means aforesaid war exists between the
Confederate States and the government of the
United States, and the States and territories

thereof, excepting the States of Maryland, North
Carolina, Tennessee, Kentucky, Arkansas, Mis-
souri, and Delaware, and the territories of Ari-
zona, New Mexico, and the Indian Territory,
south of Kansas ; therefore the president is au-
thorized to use the whole land and naval force
of the Confederate States to meet the war thus
commenced and to issue letters of marque under
the seal of the Confederate States against the
vessels of the United States." It was further pro-
vided in accordance with the Declaration of Paris
(q.v.) that property of the enemy (except con-
traband of war) on board a neutral vessel should
not be subject to seizure. In response to this

declaration of existing war, a hundred applica-
tions for letters of marque were received from
privateers, and troops crowded to the support
of the new government with the same alacrity as
in the North. On 21 May Congress adjourned
to meet 20 July in Richmond, Virginia, now
chosen as the permanent capital of the Confed-
erate States. On 6 November an election was
held under the permanent constitution for presi-
dent and vice-president. As there was no op-
position to Davis and Stephens, they were unani-
mously elected president and vice-president re-
spectively by the electoral votes of the 11 Con-
federate States. They were to enter upon their
offices 22 Feb. 1862, and to hold office for six
years. Under the provisional government the
president had appointed as members of his cabinet
Robert Toombs of Georgia, secretary of state

;

C. G. Memminger of South Carolina, secretary
of the treasury; L. P. Walker of Alabama,
secretary of war; John H. Reagan of Texas,
postmaster-general, and J. P. Benjamin of
Louisiana, attorney-general. At the close of 1861

J. P. Benjamin had become secretary of war;
S. R. Mallory of Florida, secretary of the navy;
ex-Governor Thomas Bragg of North Carolina,
attorney-general, and R. M. T. Hunter of Vir-
ginia had been appointed secretary of state, vice
Toombs resigned. As the war went on, changes
were made in the cabinet as follows : On the
resignation of Mr. Hunter. Mr. Benjamin in 1862
held for a time the portfolios of state and of
war, until Geo. W. Randolph of Virginia was
made secretary of war. In the same year Mr.
Randolph resigned and was succeeded by James
A. Seddon of Virginia. Mr. Seddon resigned in
the early part of 1865 and was succeeded by
Major-General John C. Breckenridge of Ken-
tucky. In 1864 Mr. G. A. Trenholm succeeded
Mr. Memminger as secretary of the treasury.
Attorney-General Bragg was succeeded by Thos.
H. Watts and subsequently by George Davis of
North Carolina.

The provisional Congress, which was uni-
cameral, expired 15 Feb. 1862. and the Senate
and House of Representatives elected under the
permanent Constitution, met in Richmond 18
Feb. 1862. The members of this Congress were
chosen from the most distinguished men of the
South. "Of the 26 Senators, fourteen had been
formerly members of the United States Con-
gress, and in the lower house, out of 106, thirty-
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three had also represented the South at Wash-
ington." Subsequently in the course of the war,

the character of the Confederate Congress in

general ability declined, many of the best men
joining the army. One very necessary depart-

ment of the new government it was found diffi-

cult to organize. This was the post-office. The
position of postmaster-general was offered by-

President Davis to Mr. Ellet of Mississippi,

and later to Mr. Wirt Adams of the same State;

but both declined. Then J. H. Reagan of Texas,

after twice refusing, was persuaded to accept

the office. His reluctance was due to the fact

that he knew the labor of organization would be

heavy, and that if the mail facilities were inferior

to those formerly furnished by the Federal gov-

ernment, there would be great dissatisfaction.

But Mr. Reagan was thoroughly competent. He
sent letters to Washington before the war began,

and invited a number of clerks in the post-office

department to take positions in the Confederate

post-office. All but two accepted. With their

help organization proceeded rapidly, and on 13

May }ilr. Reagan announced that on the first of

June the Federal service would cease and the

Confederate service would begin. All post-

masters were required by that date to render

their final accounts to the United States govern-

ment, and were invited to continue their duties

under the Confederate government. The post-

master-general of the United States suspended

the Federal service to take effect the same day.

The permanent Constitution of the Confederate

States required that the post-office should be self-

sustaining after i March 1863. In 1859-60 the

United States had conducted the post-office de-

partment in the States that were to form the

Southern Confederacy at a loss of $1,941,425.

Hence a radical change of management was
necessary to meet the new requirement. Ac-
cordingly Postmaster Reagan persuaded the rail-

roads to carry the mails at one half the former
rate and to accept the bonds of the Confederacy
in payment. He raised the rate on packages,

newspapers, and letters, the postage on the last

being fixed at five cents per half ounce for a dis-

tance of less than five hundred miles and ten

cents for a greater distance. The franking

privilege was abolished, and mail routes con-

sidered unnecessary were reduced in number or

discontinued. As a result of these and other

radical changes, the reports of the postmaster-

general show that by the latter part of 1862 a
surplus was obtained and from that time on there

was a net annual increase of receipts over ex-

penditures.

The various States of the Confederacy made
no changes in the organization of their judici-

ary system, but the provisional constitution of

the Confederacy provided that each State

should be erected into a distinct judicial district,

the judge having all the powers hitherto vested
in the judges of the district and circuit courts;
and that the several district judges together
should compose the supreme bench, a majority
of them constituting a quorum. During the
year 1S61 these district courts were organized,
and they were continued under the permanent
constitution. Congress, however, passed an act

31 July 1861, providing that the Supreme Court
should be organized only under the permanent
Constitution. Accordingly in the Congress that

met in 1862, the establishment of a Supreme

Court was discussed, but nothing was done until

the following year. In January 1863, Senator
Hill in the Senate said: "I think it high time the

judicial department of the government be thor-

oughly organized; for it has been a limping

concern long enough." Finally, on 18 March
1863, the Senate passed a bill to organize the

Supreme Court. This bill was intended to carry

out the provisions for a Supreme Court as found
in the permanent Constitution

;
provisions that

were practically identical with those of the Con-
stitution of the United States. The bill provided

for a Supreme Court of the Confederate States

to consist of a chief justice and four associate

justices, any three of whom should constitute a
quorum. The court was to hold annually at the

seat of government two sessions, and its appellate

jurisdiction was limited to appeals from the

Confederate district courts in the several States.

Under a law passed by the provisional Con-
gress (16 March 1861) it had been provided
that the Supreme Court should, also, have juris-

diction in appeals from the State courts, "where
was drawn in question the validity of a treaty

or statute of, or an authority exercised under,

the Confederate States ; or where was drawn in

question the validity of a statute of, or an au-
thority exercised under any State, on the ground
of their being repugnant to the Constitution,

treaties, or laws of the Confederate States; or
where was drawn in question the construction

of any clause of the Constitution, or of a treaty,

or statute, or commission held under the Con-
federate States.* This law of the provisional

Congress was significantly repealed in the Sen-

ate bill above mentioned. Whereupon the Rich-

mond 'Examiner* declared that a Supreme
Court, without the circuit feature of the Supreme
Court of the United States, and acting simply

as a court of appeals from the inferior tribunals

of the Confederation, could do no mischief and
might do much good. "But had the original

law been allowed to stand, prophetic inspiration

was not necessary to foresee that the career of

the Southern Confederacy would have been but a

pursuit of the catastrophe which overwhelmed
the late Union." The Supreme Court as thus

constituted, however, never saw the light of day
after all. The Senate bill, after having been
twice read in the lower house, was referred (20
March 1863) to the Committee on Judiciary, and
no further mention of it is to be found. There
has been much discussion as to the reason why the

Confederacy failed to establish a Supreme Court.

It seems clear that the reason was twofold.

The experience of the South with the Supreme
Court of the United States had, in the opinion

of many, been disastrous to States rights. More-
over, at this time the military exigencies were
much greater than the judicial; hence it seemed
wise to defer the establishment of such a tribunal

to a more peaceable season. The absence of a

Supreme Court, however, had its natural result.

The Federal district courts and even the State

supreme courts interpreted the Confederate Con-
stitution and in some instances, declared the acts

of Congress unconstitutional. When a Confed-
erate court in South Carolina decided that Con-
gress had no right to tax State bonds, the war
tax on bonds was not collected in that State.

The existence of a court of final resort might
have aroused antagonism among the sovereign

States ; but it seems to have been necessary.
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The permanent Constitution of the Confed-
erate States, while providing in almost the same
words for the same division of powers, dilTered

from that of the United States in some impor-
tant details. If a good case of infringement of

copyright could be made out against the South,
it is to be remembered that that section could
claim a large share in the framing and wording
of the original instrument. Nor did the South
desire to draw up a new constitution. The in-

tention was rather to make explicit certain

states-rights principles that were held to be im-
plicit in the old constitution, and to make some
additions which it was believed the experience
of seventy years had shown to be necessary.

Only the more important of the changes can be
given here. In the preamble, instead of the

ambiguous "we the people of the United States,"

is found "we the people of the Confederate
States, each State acting in its sovereign and in-

dependent character in order to form a perma-
nent Federal government." As an additional

qualification of electors, it is declared that

"no person of foreign birth, not a citizeii of the

Confederate States, shall be allowed to vote in

State or Federal elections" (a restriction upon
the previous powers of the States). Further
changes were that any judicial or other Federal
otTicer, resident and acting solely within the
limits of any State, may be impeached by a vote
of two thirds of both branches of the legislature

thereof. Congress may by law grant to the
principal officer in each of the executive depart-

ments a seat upon the floor of either house, with
the privilege of discussing any measure apper-
taining to his department (an excellent arrange-
ment which, though practised vmder the pro-
visional government, was never put into force by
the Congress). The president may approve any
appropriation and disapprove any other appro-
priation in the same bill. All taxes or importa-
tions shall be for revenue only; not to foster any
branch of industry. The "general welfare"
phrase of the Federal Constitution is omitted

:

taxes are to be laid for "the common defence

and to carry on the government." The power of

Congress to provide for internal improvements
is limited. Congress is denied the right to emit
bills of credit (legal tender). No bankrupt law
must be retroactive. The African slave trade is

forbidden. Taxes may be laid on exports by a

two thirds vote of both houses. Except in cer-

tain specified cases Congress can appropriate no
money from the treasury without a vote of two
thirds of both houses. A State may lay a duty
on the tonnage of sea-going vessels for the im-
provement of its rivers and harbors. When a

river divides two or more States, they may enter

into compacts with each other to improve the
navigation thereof. The president and the vice-

president are to hold their offices for six years,

but the president is not to be re-eligible. The
president may at his pleasure remove the prin-
cipal officer in each of the executive departments.
All other civil officers of the executive depart-
ment may be removed by the president or other
appointing power when their services, etc., are
unnecessary, or for incapacity, dishonesty, etc.,

and the removal with the reasons therefor shall

be reported to the Senate. Citizens of any State
shall have the right of transit and sojourn in
any State of the Confederacy with their slaves

or other property, and the right of property in
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said slaves shall not be thereby impaired. The
Confederate Slates may acquire new territory

(a clause much desired by Jefferson in the
original Constitution), and in all such terri-

tory the institution of negro slavery, as it now
exists in the Confederate States, shall be recog-
nized and protected by Congress and by the terri-

torial government. Amendments to the Consti-
tution are not to be made through the initiation

of Congress as in the old Constitution ; but upon
the demand of any three States, legally assembled
in their several conventions, the Congress shall

summon a convention of all the States to con-
sider such amendments as may be proposed by
the States. If these amendments are agreed on
by the convention and are ratified by two thirds
of the States acting through their legislatures or
conventions, they shall form a part of the Con-
stitution. Finally the ratification of five States
shall be sufficient for the establishment of this

Constitution between the States so ratifying the
same. Southern writers have very generally
maintained that every point which dififerentiated

this Constitution from its predecessor was an
improvement on the latter. As to the correct-
ness of this claim jurists will differ accordingly
as they approve or disapprove of loose confed-
eracies. Under this Constitution the Confeder-
ate government levied taxes, negotiated loans,
raised armies, and for several years carried on a
terrible conflict. The test of the worth of a
constitution, however, is its working in times of
peace as well as in times of war. If this Con-
stitution had been tested in times of peace, it is

likely that it would have shown the fatal ten-
dency of all confederacies to disintegrate when
no external pressure holds them together. Nor
will it be maintained that in time of war the
Constitution proved itself a very efficient instru-

ment. The States, endowed with fresh "sover-
eignty," were jealous of their rights and some-
times nullified the Constitu'tional acts of the gov-
ernment. For such cases the Constitution spoke
no word of coercion. On the other hand, while
the government was clearly a Confederacy, the
exigencies of war compelled a concentration of
power into the hands of the president and his
cabinet which grew into a military despotism.
Congress protested, but grew feebler as the con-
flict became more desperate. There was friction

between the legislature and the executive, and
between both and the States. Among the acts
of the government that caused particular dissatis-

faction may be mentioned the repeated suspen-
sion of the writ of habeas corpus down to i

Aug. 1864 ; though Dr. Schwab has shown that
this suspension was carried out with less strin-

gency in the South than in the North. Other
grievances were the severe conscription acts, the
impressment of supplies for the army at fixed
prices, the constant interference with interstate

commerce, and the issue of vast quantities of
irredeemable paper money. This currency was
never formally made legal tender as was done in

the North, hut it was practically forced upon
those who sold supplies to the government. All
these measures w'hich may easily be paralleled in

history, and which seem to have been rendered
necessary by the dire necessities of the war,
caused distress and met with opposition in some
of the States.

The blockade of the Southern ports by the
navy of the United States was so strict that the
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wealth of the South, its cotton and other crops,

could not be sent abroad, save at fatal risk, in

exchange for the munitions of war. In the early

stage of the contlict there had been no desire to

export the cotton. The strange delusion that

"cotton is king" was so widespread that it was
thought possible to compel England to recognize

the Confederacy by withholding from her the

great staple. When, however, the fallacy of

this embargo was as clearly seen as once before

in our history, both the Confederate gov-
ernment and some of the State governments
utilized the blockade runners to send cot-

ton abroad to exchange for the thousand
and one things which the South, from
lack of industrial development, was unable

to supply for the support of the army. But the

help thus obtained was infinitesimal in compar-
ison with the needs, and the government had to

fall back upon the sacrifices of devoted men and
women. "The Southerners' sacrifices," says Dr.

Schwab, "far exceeded those of the Revolu-
tionary patriots. The Southern cause evoked as

much devoted loyalty as has been called forth

by any cause in history; and that cause was
supported at a cost greater than in any similar

conflict." Yet, in 1865, after four years of ter-

rible struggles, it was seen that the Confed-
eracy was tottering to its fall. It is generally

held that the most potent factor in its ruin was
the effective blockade of its ports, cutting it off

from the only markets in which its products
were available. Doubtless this is true. The
Confederacy, with a debt of $1,400,000,000, was
now hopelessly bankrupt. But it must also be
remembered that the crop of men was beginning
to fail. While the North was able to increase

its active army each year, and even draw from
its foreign population 720,000 men, the South in

1865 was reduced to the desperate resource of
passing a law to draft the slaves into military
service. "The total military population of the
South," says Dr. Woodrow Wilson, "was 1,065,-

000, of which 900,000 went into the army for

at least three years' service. The losses were
about 300,000. At the end, 175,000 surrendered
to armies of 980,000." It is idle, therefore, to

attribute the downfall to the errors of the pres-
ident and his cabinet or the deficiencies of the
constitution. In accumulated wealth, in indus-
trial development, in ships, and in men, the
South, in a prolonged struggle, was no match
for its powerful adversary. The logic of facts

pointed to a united country. See Confederate
St.\tes of America; U. S.— Causes of the
Civil W.\r. Jqhn R. Ficklen,

Professor of History, Tulanc Uiikcrsity.

37. United States — The Political Events of

the Civil War. The Civil War in America
began by the Confederate attack on Fort Sum-
ter, 12 April 1861. The Secession movement
had begun upon Lincoln's election ; war had
bcome inevitable at the time of his inaugu-
ration. Two authorities— two sovereignties—
were claiming independent jurisdiction over the
same area, and, after that, it was only a ques-
tion of lime when these would meet in armed
conflict. All effort at further compromise had
failed. The time for saving the Union by con-
ciliation and concession had passed. The United
States government had now to decide either to
recognize the Southern Confederacy as an inde-

pendent power in its own limits, or to vindicate

the national authority by force of arms. Thet^
was no longer any middle ground.

The issue upon which Lincoln had been
elected was the restriction of slavery to the area
of the Slave States. The first purpose of the

new President upon coming into power was to

restrict the area not of slavery but of secession.

There were still thousands of Union men, espe-

cially in the border States and among Mr. Lin-
coln's party opponents in the North, to whom
"coercion" was odious ; who thought that mili-

tary force as a means of holding the States to-

gether was not only useless but pernicious ; who
believed, or professed to believe, that the na-
tional authority could never be successfully as-

serted by the bayonet and the sword against
such a formidable revolution as that represented
by the confederated slave States ; that compro-
mise and conciliation were still the only hope of
holding the border States ; that the Union, now
destroyed because of abolition fanaticism and
folly, could be restored only by dividing public
opinion in the South, and by waiting until

Southern men could be induced to accept Fed-
eral appointments and until the civil machinery
of the Federal government could again be put
in motion in the Southern States. Lincoln rec-

ognized this body of conservative Union opin-
ion, and whatever of genuine loyalty to the na-
tional cause there was in it he wished not to

antagonize. He would bring every possible

man, every ounce of opinion, to oppose seces-

sion. He would, if possible, unite the North,
divide the South, and save the border States.

For this reason Mr. Lincoln's inaugural address
was quite conciliatory in its attitude towards
slavery and the South. The platform of his

party committed him both to "the preservation
of the Union and the maintenance of the right

of each State to order and control its own do-
mestic institutions according to its own judg-
ment e.xclusively." In his inaugural address
Lincoln reiterated this sentiment of his party
platform, and, quoting one of his former
speeches, he declared, "I have no purpose, di-

rectly or indirectly, to interfere with the insti-

tution of slavery in the States where it exists.

I believe I have no lawful right to do so, and I

have no inclination to do so."

In this address Lincoln took no positive anti-

slavery stand. He spoke in favor of the return
of the fugitive slave, and he in no way urged the
cause— the non-e.\tension of slavery— for

which he had been elected. In this Lincoln
merely recognized, as any statesman should
have done, that the paramount issue confronting
the nation had changed since his election in No-
vember. Then it had been the extension of
slavery; now it was the preservation of the
Union, the unity and integrity of the nation
itself. Therefore, on 4 March 1861, Lincoln
stood ready for the sake of avoiding war and
disunion, to subordinate, so far as it was mor-
ally possible, his own and his party's anti-slav-

ery purposes. He would not surrender the prin-
ciple for which he had been called into power
and his party into being. But he declared his

willingness to accept an irrevocable amendment
to the Constitution prohibiting the national gov-
ernment from ever interfering with slavery in

the slave States ; and he assured the people of

the South that they would not be assailed, and
that they could have no conflict unless they
themselves became the aggressors. But the
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President declared that, despite the ordinances
of secession, he regarded the Union as un-
broken, and tliat, as the Constitution and his

oath of office bound him to do, he would faith-

fully "execute the laws of tha Union in all the
States" ; and this he would continue to do unless,

and until, his "rightful masters, the American
people, shall withhold the requisite means or in

some authoritative manner direct the contrary."
"The power confided to me," he said, "will be
used to hold, occupy and possess the property
and places belonging to the government, and to
collect the duties and imposts ; but beyond what
may be necessary for these objects, there will

be no invasion, no using of force against or
among the people anywhere."

Here was clearly drawn the political issue of
the Civil War— national unity and the enforce-
ment of the national authority against disunion
and the right of secession. It was not possible
for the national authority to recognize this is-

sue— its own right to exist— as within the
field of negotiation, and the attempt of the Con-
federate government to secure recognition by
opening diplomatic relations at Washington was
repelled.

If the national government intended to main-
tain its authority and to "execute the law in all

the States," there was nothing for the South to

do but to yield or fight. The South's answer
was the defiant attack on the national authority
at Sumter. The call for 75,000 three-months'
volunteers and the uprising of the national spirit

followed. Party issues were forgotten, and the

great body of the Democratic voters in the

North, following their leader, Mr. Douglas, ral-

lied patriotically to the support of the govern-
ment, as did also many Breckenridge Democrats.
(See Douglas; Breckenridge, J. C.) In the
proclamation calling for volunteers Lincoln
commanded the insurgents to disperse within 20
days, called Congress into extraordinary session
for 4 July 1861, and announced that the object
of the military force was to repossess the forts

and places seized from the Union. The time
limit of three months for the troops was made
necessary by the Act of 1795. as this law author-
ized the use of the militia "until the expiration
of three months after the commencement of the
then next session of Congress."

Virginia's secession followed immediately
(17 April) upon Lincoln's call for troops, upon
the plea of resisting "coercion" and "invasion."
Tennessee and Arkansas soon afterward fol-

lowed Virginia and joined the Confederacy, but
the attempt to carry Missouri and Kentucky into
the secession movement was foiled by the co-
operation of the national government with the
Union forces in those States. After the bom-
bardment of Sumter and before the meeting of
Congress (12 April-4 July 1861), President Lin-
coln assumed extraordinary war powers. (See
IGNITED States— The President's Office.)
He proclaimed a blockade of Confederate
ports (19 and 27 April) ; he increased the forces
of the regular army and navy (3 May) by his

mere executive order, and he authorized his mil-
itary subordinates in several places to suspend
the writ of habeas corpus. (See Hadeas Cor-
pus.) The orders of blockade had been evoked
by the purpose of the Confederate government,
indicated by Mr. Davis' letters of marque and
reprisal (17 April), to use its ports for fitting

out privateers to prey upon the commerce of

the United States. The other measures of the

President were held to be justified by the

emergency. (See Privateering; Blockade;
Belligerent.) Upon the assembling of Con-
gress these executive acts were approved, and, as

far as indorsement and congressional resolution

could do so they were legalized ; and Congress
proceeded to make military and financial provi-

sion for a vigorous conduct of the war.

Slavery had been the primary cause of seces-

sion and war. But slavery was not the issue on
which the men of either side were called upon
to fight. The cause for which the North rallied

to arms was union and nationality; the cause of

the South was independence and the rights of

the States. Both disclaimed slavery as the
cause of arms. But slavery, as it was the ever-

lasting cause of strife before the war, was the
chief cause of political difference during the
war; and the relation of the war to slavery is

the most important point of view from which
the political events of the war are to be studied.

To what extent should the war be distinctly an
anti-slavery war and be made an instrument of
emancipation ? To what e.xtent should the war
be conducted solely to preserve the Union, and
to restore national authority without disturbing
in any way the "domestic institutions" of the
States? On these questions Mr. Lincoln was
constantly subject to pressure in opposite direc-

tions. The conservatism in his nature, and the
conservative wing of his party required that he
should not assume a more radical and aggres-
sive anti-slavery attitude than the public senti-

ment of the country would support ; while his

party opponents were vigilant and quick to de-
nounce and oppose him for converting and de-
grading the war from a noble effort for the
Union into a mere abolition war for the "nig-
ger." On the other hand the radical anti-slav-

ery forces were constantly urging him to strike

at the real strength of the rebellion by striking

at its cause. This wing of the Union forces
held with Sumner that the "rebellion was but
slavery in arms."

Congress attempted to define the purpose of
the War and its relation to slavery in the
famous Crittenden resolution of 22 July 1861,
which was passed in both Houses by an almost
unanimous vote. It was declared that the War
was forced upon the country by the disunionists

of the South ; that "the War is not waged upon
our part for any purpose of conquest or subju-
gation, nor for the purpose of overthrowing or
interfering with the rights or established insti-

tutions of those States ; but to defend and main-
tain the supremacy of the Constitution and to
preserve the Union with all the dignity, equal-
ity, and rights of the several States unimpaired

;

that as soon as these objects are accomplished
the War ought to cease." Sec Crittenden
Compromise.

This is the platform upon which the con-
servative Democracy of the North insisted that
the War should be conducted, and for any de-
parture from this policy they were ready to de-
nounce the administration and displace it from
power. In saving the Union by war the admin-
istration must not be allowed to violate the Con-
stitution in any way nor in any way inter-

fere with the rights of the States or the legal

status of the slaves. The political and party
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struggles of the Civil War focus themselves
largely about this issue. On the one side were
those of a conservative, purely Union-saving
purpose, who were disposed to demand that the

war be conducted strictly according to the forms
and canons of the Constitution. Among these

were probably many who cared more to save
slavery and the rights of the States than to save

the Union. On the other hand were the radical

anti-slavery men who were determined that,

while the war should be for the Union, it should
not cease until emancipation should be secured.

Among these were many who cared more to de-

stroy slavery than to save the Union. Lincoln,

as we shall see, occupied middle ground between
these opposing extremes.

In the gradual but constant progress of the
Administration toward an anti-slavery policy—
in its movements from an attempt to save slavery

and the Union together to the policy of emanci-
pation and the reconstruction of a New Union
wholly free, there are certain notable features

and landmarks. Among these we may notice

first, the attitude of the Administration toward
military emancipation.

As early as 25 j\Iay 1861, Gen. Benjamin F.

Butler in command of the Union forces about
Fortress Monroe, gave the first indication of a
military method of emancipation. He refused
to return to their masters slaves coming within
his lines, on the ground that they had been used
in aid of tlie rebellion, in the erection of batter-

ies and other works ; that if slaves were prop-
erty, as the South had always contended, they
were therefore properly "contraband of war'

;

that this slave property, useful for military pur-
poses, might as well be used in aid of the United
States as against it ; that masters in arms against
the Constitution were barred from claiming the
enforcement of their constitutional rights by
their belligerent opponents, and that only slaves
of loyal owners should be returned. Butler put
this "contraband property" to work for his own
military purposes. Public sentiment of the
North applauded Butler's course although he
was not promptly and heartily sustained by the
administration.

The Confiscation Act (6 Aug. 1861), passed
within a fortnight of the Crittenden resolution,
indicated the beginning of a change of policy
toward slavery on the part of Congress. This is

to be regarded as a military measure. It pro-
nounced forfeiture of all slave property used in
aid of insurrection and thus it substantially, un-
der anotlier form, endorsed Butler's contraband
order. Mr. Lincoln was not pleased with the
confiscation act, as he feared it would alienate
the border States which he was diligently trying
to conciliate. He wished Congress not to med-
dle with the slavery question, but to leave that
problem to the military authorities. On 8 Au-
gust 1861, two days after the passage of the
Confiscation Act, Mr. Lincoln's Secretary of
War, Mr. Cameron, wrote to Butler, who was
pressing for further instructions: "It is the de-
sire of the President that all existing rights in
all the States be fully respected and maintained

;

in cases of fugitives from the loyal slave States
the enforcement of the Fugitive Slave Law by
the ordinary forms of judicial proceedings must
be respected by the military authorities; in the
disloyal States the Confiscation Act of Congress
must be your guide." The slave rights of loyal
masters in disloyal States were to be safeguard-

ed as far as possible. This policy indicates Lin-
coln's conservatism at the beginning of the war,
and his regard for vested rights whenever the

slavery question appeared. In pursuance of this

line of policy Lincoln tacitly endorsed Halleck's

order returning fugitives and protecting slave

property, while he did not hesitate to overrule
and set aside General Fremont's order (30
Aug. 1861) in Missouri emancipating the slaves

of all persons who had taken up arms against

the United States. On 11 September 1861 Lin-
coln overruled Fremont and on 19 May 1863 he
revoked and repudiated a similar order of Gen-
eral Hunter for the Department of the South.
Lincoln declared that "no commanding officer

shall do such a thing upon my responsibihty
without consulting me." Chase and other anti-

slavery supporters of the Administration urged
Lincoln to let Hunter's order stand, but the
President was afraid it might alienate support
from his policy of compensated emancipation
which he was then urgently pressing upon the
representatives from the border States. In his

annual message of December 1861, Lincoln had
expressed his purpose still "to keep the integrity

of the Union prominent as the primary object
of the contest." By this time Congress, aroused
by the sad losses of the War and the formidable
power of the rebellion, refused to reaffirm the

Crittenden resolution of the previous July. This
refusal seemed to indicate that otlier objects of
the war were in view besides the suppression of
the insurrection.

By the spring of 1862 Lincoln's policy on
slavery may be said to involve gradual emanci-
pation by the consent and co-operation of slave-

holding States ; national aid for the compensa-
tion to owners, and the colonization of the
negroes made free by this policy and by the oper-
ation of the confiscation act of Congress. L'p to

the time of the rejection by the border slave
States of Lincoln's policy of compensated eman-
cipation and its failure in consequence, anti-

slavery sentiment and purpose may be said to
have been more radical and outspoken in Con-
gress and the country than in administration
councils. But after he dismissed his plan of com-
pensated emancipation Lincoln determined upon
emancipation in another way. This was eman-
cipation as a war measure, by military power.
He made known this purpose to his Cabinet, as

early as 22 July 1862. It was determined in the
Cabinet council not to make public announce-
ment of this policy until a more favorable mili-

tary situation could be secured. Lincoln's pro-
slavery orders, and his policy that seemed so
much like timid conservatism, led the radical
Republicans and anti-slavery men to continue
their pressure and hostile criticism. The effort

to induce Lincoln to take a more decided stand
against slavery brought out the celebrated Gree-
ley-Lincoln correspondence. Greeley sent to
Lincoln and published in his Tribune (20 Aug.
1862) his "Prayer of Twenty Millions." This
letter created a distinct impression upon the
country and is a document of historical impor-
tance. *A11 who supported your election," said
Greeley, "and desire the suppression of tlie re-
bellion are sorely disappointed by the policy yon
seem to be pursuing with regard to the slaves
of rebels." The editor urged Lincoln to execute
the laws especially the confiscation act, and he
censured tlie President as disastrously remiss
with regard to the emancipation provision of thaC
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act. "You are unduly influenced by the counsels,

the representations, the menaces of certain fossil

politicians hailing from the border slave States

;

timid counsels in such a crisis are calculated

to prove perilous and probably disastrous. We
complain that the Union has suffered, and is

now suffering, immensely from your mistaken
deference to rebel slavery."

Lincoln's famous reply to Greeley contains in

the most succinct form a statement of his war
policy and his political attitude toward slavery.

"I would save the Union.** This Lincoln an-

nounced as his constant end and aim.

If there be those who would not save the Union un-
less they could at the same time save slavery, I do not
agree with them. If there be those who would not save
the Union unless they could at the same time destroy
slavery, 1 do not agree with them. My paramount ob-
jection in this struggle is to save the Union, and is not
either to save or to destroy slavery. If I could save
the Union without freeing any slave, I would do it, and
if I could save it by freeing all the slaves, I would do
it; and if I could save it by freeing some and leaving
others alone, I would also do that. What I do about
slaves and the colored race, I do because I believe it

helps to save the Union; and what I forbear, I forbear
because I do not believe it would help to save the
t'nion. I shall do less whenever I shall believe what I

am doing hurts the cause, and I shall do more whenever
I shall lielieve doing more will help the cause. I shall

try to correct errors when shown to be errors, and I

shall adopt new views so fast as they shall appear to be
true views. Such is my purpose according to my view
of official duty. I intend no modification of my oft-

repeated personal wish that all men everywhere might
be free.

In September 1862 Lincoln publicly an-

nounced his policy of emancipation. (See
Emancipation.) Notwithstanding this forward
step, momentous in its ultimate, if not in its

immediate, results, dissatisfaction with Lincoln
among anti-slavery men continued and a con-

certed movement arose within the Republican
party to supersede Lincoln in the leadership.

The dissatisfied Republicans sought to secure the

nomination of Chase or some other more radical

anti-slavery man for the Presidency. When this

fell through, the more radical spirits secured an
independent convention and the nomination of
Fremont against Lincoln in 1864, and this indi-

cated a serious division within the Union-Re-
publican party. On the other hand conservative

men in the Administration, like the Blairs, and
others sincerely in favor of the war for the

Union, opposed the Emancipation Proclamation

on the ground that it would lose the fall elec-

tions, alienate support from the war and en-

danger its success ; while the Democratic oppo-
sition in the North were seizing upon all the

anti-slavery measures of Congress and the Pres-

ident as material for a political campaign against

the Administration, on the ground that the war
for the Union was being turned into a war for

abolition.

The anti-slavery purposes of the warwere
making headway. The Democratic opposition to

the war policj' of Mr. Lincoln arraigned the Ad-
ministration on various indictments. The refusal

of Congress to re-afiirm the Crittenden Resolu-
tion ; the abolition of slavery in the District of

Columbia (April 1S62) ; the abolition of slavery

in the Territories (June 1862) ; the second Con-
fiscation Act of 17 July 1862, providing for the

emancipation of the slaves of rebels and their

abettors, and for the employment of such freed-

men in the suppression of the rebellion as the
President might direct ; the military annulment
of the Fugitive Slave -Act by the contraband
policy and by the act (13 March 1862) forbid-

ding military officers from arresting and return-

ing fugitive slaves ; the scheme for compensated
emancipation, because of its enormous e.xpense

;

the emancipation proclamation, as tending to in-

cite slave insurrection ; he military organization
of the blacks (July 1862), as tending to equalize

the white soldiery with the negro ; the recog-
nition of Liberia and Haiti; the enlargement of
legal privileges for the negroes where they were
imder national jurisdiction— all these measures
were denounced by the opponents of the Admin-
istration and were used to prove the abolition

and unconstitutional character of the war.
On account of these anti-slavery measures all

those were arrayed in the political opposition
whose race prejudices against the negro were
pronounced ; who hated tlie New England aboli-

tionists as much, or more, than they did the "fire-

eating" secessionists ; who believed in slavery,

or were indifferent to its evils ; who thought
that in the conduct of the war the wrongs of the

negro should not be taken into account and that

the interests of the white race alone should be
considered.

Another noticeable factor in this opposition
were the constitutional legalists, who were in-

sistent upon holding the conduct of the war
strictly to the forms of the law and the consti-

tution. These made the preservation of civil

liberty and the rights of the individual their

special cause and chief concern. They were
more strenuous to preserve these individual

rights than they were to preserve the Union,
and they contended that the Union could not be
preserved, or need not be, if the Constitution
and the law were violated and disregarded. That
which claimed their obedience and loyalty, they
asserted, was not a person invested with office,

nor an idea of public necessity, nor an imaginary
natjonal life apart from the life of the Consti-
tution. "What the Constitution ordains or
authorizes, that is the public necessity, lliat is

the national life, that is the supreine civil obliga-
tion." This was the position taken by able and
conservative lawyers and leaders like George
Ticknor Curtis and Horatio Seymour, who op-
posed the conduct of the war because of what
they considered the high-handed usurpations of
power by the war authorities. They felt that
loyalty required them to be loyal to the reserved
riglits of the States as the supreme law of the
land as well as to the powers vested in the gen-
eral government ; that loyalty bound them to
safeguard the rights of persons and property
guaranteed by the Constitution to every citizen,

as well as to support a war to crush insurrection.
With these feelings and principles they opposed
the Administration on account of the suspension
of the writ of habeas corpus, on account of
arbitrary arrests, and the suspension of free as-

sembly, free speech and free press. Certain
newspapers had been suppressed (the New York
News, the New York/o!(r»a/ of Commerce, Chi-
cago Times, Brooklyn Eagle, and others) on the
groimd that they were encouraging the rebels to

persevere in their resistance, by expressing sym-
pathy with them, by urging the duty of acceding
to their demands, and by expressing dissatisfac-

tion with the policy of employing force to over-
come thetn. These papers were constantly de-
nouncing as "an unholy war" the war "in defence
of our country, its institutions and most sacred
rights, and carried on solely for the restoration

of the authority of the government.* This kind
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of party opposition to the war was what Lincoln

called "the fire in the rear? See Habeas Cor-

pus : MiLLiGAN Decision.

Some of these opponents of the war were dis-

loyal factionists who at heart were in sympathy

with the South, and who preferred disunion to

the political and military success of the Admin-
istration. These were the "Copperheads" of the

North. Clement L. Vallandigham, of Ohio, was
one of the most distinguished and extreme rep-

resentatives of this group. He was arrested at

Mount Vernon. Ohio, in May 1863. upon a

charge of "publicly expressing sympathy for

those in arms against the government of the

United States, and declaring disloyal sentiments

and opinions with the object and purpose of

weakening the powers of the government in its

efforts to suppress an unlawful rebellion." He
was found guilty by a military tribunal and sen-

tenced to close confinement— a sentence which
President Lincoln commuted to banishment to

the enemy's lines. The Democrats of Ohio of-

ficially protested against these proceedings and
Lincoln informed them that Vallandigham had
been arrested because "he was laboring with

some effect to prevent the raising of troops, to

encourage desertions from the army, and to

leave the rebellion without any adequate military

force to suppress it." While in exile Vallandig-

ham was nominated by the Democrats for the

Governorship of Ohio and was defeated by the

unprecedented majority of 100,000 votes.

Elsewhere in the North Democratic leader-

ship, while its purposes and principles were in

most respects the same as those of Vallandig-

ham, was more moderate and restrained, and,

under the direction of men whose loyalty to the

Union was undoubted, the Democratic successes

in the elections of 1862 and 1863 were very pro-

nounced. The military losses and disasters, the

newness of the emancipation policy, the unex-

pected extension of the war, the unfriendly atti-

tude of foreign powers, the growing belief that

the Union could not be restored by war, the

vigor of the Democratic attack in the rear— all

these were factors in causing the loss of the fall

elections in 1862. This was interpreted as a

vote of want of confidence in the Administration,

and it is probable that if Lincoln had been a can-

didate for re-election in 1862 he would have
been defeated.

Another cause of opposition is to be taken
into account after the summer of 1863. This was
the Conscription Act and the effect of the draft.

Although what seems now like decisive military

successes had come to the national arms in July
of that year (Gettysburg, Vicksburg) a success-

ful end of the war seemed distant ; and the peo-
ple were becoming very weary of waste, blood-
shed, and battle. They were sighing for peace.

But tlie burdens of the war were to be still

further increased. On 3 March 1863 Congress
passed a Conscription Act authorizing a draft

of 300,000 men. Certain provisions of the act

led to disagreements as to quotas between
Federal and State authorities, and a clash

seemed imminent. A $300 clause allowed a man
who could pay that sum to be released, while
one who could not must go into the ranks.
With this discrimination in favor of the rich
and against the poor, a great deal of popular
prejudice and opposition were aroused by the
party opponents of the administration against

the draft; and the draft riots in New York,
in July 1863, resulted in serious loss of life

and property. Governor Seymour, of New
York, requested President Lincoln to suspend
the enforcement of the draft in that State, and
it was intimated to Secretary Stanton that this

act could be enforced only by the co-operation

and consent of the State authorities. Stanton
held that the issue of the Civil War was the

enforcement of the national authority by its

own power without dependence upon the con-
sent of the State.

Added to the excitement and opposition
aroused by the draft came the President's Proc-
lamation of 15 Sept. 1863, suspending the priv-

ilege of the writ of habeas corpus tliroughout
the United States in all cases where persons
were held by the civil, military, or naval au-
thorities under the orders of the President, as
"aiders or abettors of the enemy." This proc-
lamation followed the grant of power conferred
by the act of 3 March 1863, by which Congress,
as it had previously legalized previous suspen-
sions of the writ, authorized the President to

suspend this guarantee of personal liberty dur-
ing a period of Civil War throughout the whole
United States. Under this act military arrests,

without civil warrants, and trials by military
commissions continued in various parts of the
North. The critics of the administration held
that the purpose of this policy was to consider
all political opponents of the administration as

"aiders and abettors of the enemy," and they
feared that all political discussion and criticism

were to be suppressed by a military absolutism.

(See Habeas Corpus; Milligan Decision.)
Freedom of the mails had also been denied to

hostile matter, or such as might instigate others
to co-operate with the enemy. (See Report of
the Judiciary Committee of the House, 20 Jan.
1863.)

Thus, with divisions within the ranks of
the Union-Republican party, with the country
longing for peace, with many factors and ele-

ments arousing and uniting the opposition,
there was danger that the Union-Republican
party would be defeated by the party calling

itself the "Conservative-Union Party." This
party had nominated Gen. George B. McCIcllan,
one of Lincoln's deposed generals, on a peace
platform, demanding peace after "four years of
failure to restore the Union by war." Their
policy was to restore the Union by stopping
the war, by armistice, negotiation, convention,

—

by some diplomatic agreement to which both
parties might agree, and that fighting should
cease until an arrangement could be adju.sted.

They would substitute negotiation for subjuga-
tion. Presumably, in the mind of this party, if

negotiation failed disunion was preferable to a
continuance of the war. Their great political

error was in their failure to perceive that it

was forever too late, on account of the state

of public sentiment both North and South, to

secure a restoration of the old Union under
the old Constitution. While there was any
hope left to them in the field the South would
never consent to a restoration of the Union

;

and when their military defeat, after Atlanta,
Nashville, and Sherman's march to the sea, be-

came a foregone conclusion, then the terms of
settlement and reunion were to be determined
only by the natiotial will. But it was in the
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face of the situation before these miUtary vic-

tories in the latter part of '63 and the early

part of '64, with the cry for peace seemingly
almost irresistible, that Andrew, Sumner and
other radical anti-slavery men, felt tliat the

most important thing to do was to rescue Lin-
coln from the peace influences that seemed to

surround him ; from those who were tempting
or pushing him to an unworthy or disgraceful

offer of compromise with the leaders of the
rebellion. These radical spirits wished to pre-

vent Lincoln from offering the South peace
merely on the basis of a restored Union without
emancipation.

There were other political phases of the war
on which the opposition joined issue with the

administration, 'fhe conduct of foreign affairs

was made the subject of severe animadversion.
In the settlement of the Trent Affair it was
charged that Seward had been subservient to

Great Britain and had sacrificed the national

honor. In his tolerance of the French inter-

vention in Mexico he had sacrificed the tradi-

tienal policy of the Monroe Doctrine (q.v.).

In domestic affairs the financial and revenue
policy of the government were brought into

adverse review; while the creation and the
admission of West Virginia were denounced as

an unconstitutional act of spoliation and dis-

memberment of the "Old Dominion."
In the long session of 1861-2 Congress

passed a number of measures which, even in

this brief review, should not go unmentioned.
It authorized the President to take possession
of the railroad and the telegraph when the
public safety required it; passed a Homestead
act; established a Department of Agriculture;
passed the act to donate public lands to States

and Territories for the purpose of founding
agricultural colleges ; authorized the construc-
tion of a railroad to the Pacific Ocean, aiding
the road in land and government bonds ; and,
finally, created the comprehensive scheme of
internal taxation. The famous revenue act of
I July 1862, developed the excise tax in a
manner unheard of in this country before.
Writers have frequently applied to this system
of internal revenue Sydney Smith's humorous
account of British taxation in 1820: "Taxes
upon every article which enters into the mouth,
or covers the back, or is placed wider the foot

;

taxes upon everything which it is pleasant to

see, hear, feel, taste, or smell ; ta.xes upon
warmth, light and locomotion; taxes on every-
thing on earth and the waters under the earth.*
Every visible commodity or transaction was
taxed. Licenses were required of all distillers

and brewers, manufacturers, wholesale and
retail dealers, of men in all kinds of business,

—

proprietors of theatres, of jugglers and circuses,

of lawyers, physicians, surgeons, and dentists.

The act imposed 20 cents per gallon on spirits,

$1 per gallon on malt liquors, a heavy tax on
tobacco and cigars, carriages, yachts, billiard

tables, and plate ; on slaughtered hogs, cattle and
sheep ; on passports, legacies, and receipts from
railroads, steamboats, and toll-bridges ; on divi-

dends from banks and trust companies ; and
3 per cent was assessed on incomes less than
$10,000 and 5 per cent on incomes over $10,000,
with an exomption of $600. Stamp duties on all

kinds of paper were imposed. The income tax
was regarded as a form of excise, not a di-

rect tax. (See Income T.\x.) This Revenue
Act and Legal Tender Acts under which $450,-

000,000 of legal tender notes, commonly called

greenbacks, were issued, were the most impor-
tant pieces of fiscal legislation during the war.
See Legal Tender.

After the military successes of the Union
arms in the fall of 1864 and after the re election

of Lincoln, all hope of an independent Confed-
eracy passed away. It was then only a question
of endurance, of "fighting to the last ditch."

The peace conferences had come to naught, and
the demands for an armistice were no longer
a menace to the complete triumph of the na-
tional arms. (See PIampton Ro.\ds Confer-
ence.) Already, in 1864, the 13th Amendment
and the various plans of Reconstruction had
begun to receive the attention of Congress, and
it is to these subjects after the fall of 1864,

that the student of the political history of the
war should give his attention.
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38. United States — Finances of the (1861-
1903). In the winter of 1S60-1 the finances of
the federal government were most discouraging.
Secession was already under way ; national
credit was depressed ; and executive efiiciency
was slowly disintegrating. There was little

confidence that the Republican party which had
carried the election in November i860, would
be able to weather the approaching storm. Some
strength was shown at the close of the session
by the passage of a new tariff law known as
the Morrill Tariff, in which rates were slightly
advanced. Lincoln took office 4 March 1861,
and appointed Salmon P. Chase secretary of
the treasury. On 15 April the troops were
called out to put. down the rebellion, and the
country entered upon a four years' war which
tried the financial system to the utmost, neces-
sitated radical methods of financiering, bur-
dened the country with an enormous debt, and
raised taxes to a permanently high level. In
brief, during the fiscal years, 1862-5, expendi-
tures were $3,348,000,000; taxes $('>(')-,ooo,ooo.

and loans $2,622,000,000. Loans were nearly
four times as large as taxes. In the spring oi
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1861 it was not supposed that the war would
last long, and consequently the legislation of

July and August was not designed to increase

taxes in any considerable degree. A loan of

$250,000,000 was authorized, some increase was
made in the tariff schedules, and an income tax
was levied. Under the authority of the loan act

the treasury department endeavored with the
assistance of local banks to borrow $150,000,000

by the issue of three year treasury notes, bear-

ing 7-3 per cent interest, since known as the

seven-thirties. The banks responded with
energy, but owing to the restrictions of the in-

dependent treasury law requiring all payments
to the government to be made in specie, they
could not carry the burden, and in December
suspended specie payments. The treasury de-
partment was forced to follow their example.
By the act of 25 Feb. 1862, a comprehensive
loan act was passed, and authority given for

the issue of $150,000,000 non-interest legal tender
treasury notes. There was much opposition to

making the notes legal tender, but the issue was
justified in the debates on the ground of neces-
sity,—"necessity to meet the immediate obliga-

tions of the government ; necessity to give cur-

rency to treasury notes ; necessity to provide
money which would in turn purchase bonds.*
Two further issues, each of $150,000,000, were
made by the acts of 11 July 1S62, and 17 Jan.
1863. In addition to these non-interest notes,

the legal tender quality was attached to some
of the other short-term treasury notes. Other
forms of treasury indebtedness were demand
notes, certificates of indebtedness, temporary
loans and fractional currency. Of the total

amount borrowed, $1,045,000,000 was in the form
of long-term loans ; $890,000,000 in interest bear-

ing notes ; $458,000,000 in non-interest bearing
notes, and $208,000,000 in temporary loans.

In selling long-term bonds Chase kept four
objects in view: (i) moderate interest; (2)
general distribution; (3) future controllability;

and (4) incidental utility. Chase objected to

selling bonds at a discount, or to offering more
than six per cent interest. After the suspension
of specie payments the legal treasury tender
notes, or greenbacks, depreciated greatly in

value ; as they were, however, receivable in the

purchase of bonds and as the bonds bore interest

in gold, the return to the purchasers, as mea-
sured in gold, was far greater than the nominal
rate of interest would indicate. Under the con-
ditions, therefore, the market for bonds con-
stantly broadened. To secure a wider distribu-

tion in the investment of government securities,

an agent. Jay Cooke (q. v.), was employed with an
extensive system of sub-agents to place the
bonds in every section of the country. Chase
was also opposed to making long loans and
consequently reserved the right to the govern-
ment of redeeming bonds after five or ten years.

This gave rise to securities known as five-twen-
ties and ten-forties, running for 20 or 40 years,

but redeemable at the option of the government
at the shorter period. In order to make a
wider market for bonds, as well as to reform
the currency system on a national basis, the na-
tional banking system was organized in which
circulation is based upon the deposit of bonds.

In July 1862, a more vigorous policy of taxa-
tion was adopted ; internal revenue taxes were
imposed upon fermented liquors and tobacco

;

Upon occupations, auction sales, carriages,

yachts, billiard tables and plate ; upon slaugh-
tered cattle, transportation agencies, banking
and insurance companies, advertising, incomes,
and legacies. At the same time tariff duties were
increased to compensate domestic industry for
the internal revenue duties. Internal revenue
receipts did not meet expectations, and in 1864
a second expansion of the revenue policy was
made. The internal revenue system was well-

nigh universal in its application. "Nothing
was omitted from the raw product to the fin-

ished commodity; often an article received a
half dozen additions ere it reached the consumer.
And not only were all the constituent elements
which entered into an article taxed, as the bolts,

rivets, castings, trimmings and the like of an
engine, but the engine when completed was sub-
jected to an additional ad valorem duty upon its

value.'* Customs duties were again advanced
because of the increased duties upon manufac-
tures. The act of 1864, however, went further
in the direction of protection and brought rates

up to a level which established a new standard
of protectionism. The average rate on dutiable

articles was increased to 47 per cent. The in-

come ta.x of the war period was highly product-
ive ; at its maximum, incomes between $600 and
$5,000 were ta.xed S per cent ; and incomes above
$5,000, 10 per cent. The total receipts from
this source, 1S63-73, amounted to $347,000,000.

When the legal tender notes were first issued

they were convertible into bonds,— securities

which had a definite gold value, as interest was
payable in gold. The quality of convertibility

was taken away by the act of 3 March 1863 and
this, together with the increased issues and the
waning hope that the government would be able

within any short period of time to settle its

obligations on a gold basis led to a marked
depreciation in the value of greenbacks. In
July and August 1864, the average value of the

gold dollar in currency was but 39 cents. As
gold was daily needed by importers to pay cus-
toms duties and to settle balances abroad, a
brisk and often speculative market in bullion

resulted. Moreover, the repeated fluctuations

in the value of gold measured in currency, occa-

sioned by alternating hopes and fears as to the

outcome of the war, affected all business.

Prices were abnormally higli, and it was esti-

mated that the cost of the war to the treasury

alone was increased by the inflated issues about
$600,000,000.

When peace was restored in 1865, there were
three enormous tasks before the government

:

funding the debt into more convenient form,
revision of the tariff system, and the restora-

tion of a standard of value by the resumption
of specie payment. On I Sept. 1865, the public

debt was $2,846,000,000; less than one half of
this was funded ; loans bore interest at five dif-

ferent rates; they matured at 19 different pe-

riods ; and some were convertible or redeemable
at the option of the government. At first there

was apparently general agreement that the vol-

ume of legal tender notes should be reduced,

for on 18 Dec. 1865, the House of Representa-
tives passed a resolution in favor of a contrac-

tion of the currency with a view to as early

a resumption of specie payments as the various
interests of the country would permit. The
funding^ act of 12 April 1866, authorized the

conversion of temporary short-time interest bear-

ing' securities into long-term bonds, but provided
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only a slight contraction of legal tender notes.

It gave authority to retire $10,000,000 within six

months and not more than $4,000,000 in any one
month thereafter. Even this reduction was not
long continued. It was not easy for the country
to readjust itself to peace conditions. Discon-
tent was especially strong in agricultural sec-

tions where indebtedness had been incurred by
farmers on long-term credits. The return of

hundreds of thousands of soldiers to industry led

to many ill-advised ventures and failures.

Prices naturally fell with the withdrawal of the

excessive demands made by war, and for this

fall producers were disposed to place the blame
upon the contraction in currency. On 4 Feb.

1868, after $44,000,000 in greenbacks had been
retired, further contraction was suspended. In
1869 the Supreme Court in the case of Hepburn
f. Griswold decided, four to tlirec, that the legal

tender notes were unconstitutional. In 1871

the decision was reversed on the ground that

the government had the right to employ freely

every means, not prohibited, which was neces-

sary for its promotion. In 1884 the Court de-

cided in favor of the constitutionality of issues

in times of peace.

National credit was also assailed by the prop-
osition that federal securities should be subject

to local taxation and by tlie demand that bonds
should be redeemed in currency instead of in

coin. In some sections bitter attacks were
made upon the rich, who were represented as

owners of idle wealth which they had gained
through the possession of government securities

at the expense not only of the laborer who had
toiled under low wages and high prices, but
also of the soldier who had taken his life in

liis hands and had received his pay in green-
backs. In 1870 a refunding act was passed
authorizing the isssue of $500,000,000 bonds at

5 per cent, redeemable after 10 years

;

$300,000,000 at 4^ per cent, redeemable after

15 years, and $100,000,000 at 4 per cent, redeem-
able after 30 years, all to be paid in coin, and
exempt from national, as well as local, ta.xation.

Tliis act with supplementary legislation fixed

the character of the debt for the ne.xt 25 years.

In 1873 a commercial panic occurred resulting

in prolonged industrial depression. The treas-

ury endeavored to relieve tlie situation by re-

issuing $26,000,000 of legal tender notes, and
Congress passed a bill for a permanent increase

to $400,000,000. This inflation bill was vetoed
by President Grant in a notable state paper, 22

April 1874. The Republican party, then spurred
on by the repeated victories of the Democrats, by
Grant's firm stand and the insistence of Secre-

tary Bristow, finally determined to make re-

sumption effective. In the Act of 14 Jan. 1875,

it was provided that resumption of specie pay-
ments should be entered upon i Jan. 1879, and
autliority was given to the secretary of the

treasury to sell bonds in order to acquire the
necessary amount of gold. In 1877 John Sher-
man (q.v.) was appointed secretary of the treas-

ury and vigorously undertook a policy of gold
accumulation ; $138,000,000 in gold was regarded
as sufficient to win confidence in the ability of
the government to redeem all notes presented,

and for this Sherman sold $95,500,000 of bonds.
Resumption was accomplished on the date set.

In the meantime a new financial question had
arisen. In 1873 silver was demonetized by Con-
gress ; a variety of causes led to a fall in the

bullion value of silver, among which were its

demonetization by Germany in 1871 ; the limi-

tation of coinage in the Latin Union in 1873;
and the discovery of new supplies of silver in

the United States. The depression following

the panic of 1873 started a new clamor for an
increased supply of currency, and it was bitterly

asserted that the United .States had joined in

a conspiracy to disown silver, and limit the

volume of legal tender moncj', in the interest

of the creditor class. A struggle ensued to se-

cure the free and unlimited coinage of silver

;

and in 1878 the Bland-Allison Act was passed
over the veto of President Hayes, providing for

the monthly purchase of not less than $2,000,000

and not more than $4,000,000 of silver bullion at

the market price. The Bland-Allison Act of

1878 continued in operation until 1890. Under
its provisions 378,000,000 silver dollars were
coined, at a purchase value of only $308,000,000,

thus yielding a seigniorage of about $70,000,000.

As the country had become accustomed to paper

money, it was difficult to put the new coins in

circulation ; authority was consequently given

for the issue of silver certificates in denomina-
tions as low as $1.00 for the deposit of com.
There was a more serious objection to continu-

ing coinage in the fear that it would be
impossible to maintain a gold standard. Secre-

tary McCulloch in 1884 and Secretary Manning
in 1885 endeavored to arouse Congress to a

repeal of the act. The demand, however, for

an enlarged currency, represented both by the

greenback movement of the period, and by those

who advocated still freer coinage of silver,

made it impossible to secure this legislation.

After the Civil \\'ar sweeping changes were
made in internal revenue taxes. In 1870 there

were left only those on distilled spirits, fer-

m.ented liquors, tobacco, banks and bankers,

adhesive stamps and certain manufactured arti-

cles, and the income tax ; the latter was repealed

in 1872. There was less readiness to change
tariff duties ; protectionism had gained in

strength through the growth of manufactures,
and the Republican party from its origin had
been committed to the principle. Slight reduc-
tions were made, but the system as a whole was
maintained with little change. The country
recuperated from the crisis of 1873, and begin-

ning with 18S0 large surpluses were turned into

the treasury. The refunding act of 1870 ham-
pered the government in the redeeming of bonds,
except at a premium ; and in 1883 Congress was
forced to overhaul the tax system. All internal

revenue duties were repealed except those on
spirits, fermented liquors and tobacco. Rates
on tobacco were reduced one half. A tariff

commission recommended a substantial reduc-
tion in customs, but Congress paid little heed
and enacted a protective tariff in which a har-

monious framework was sacrificed to the pres-

sure of conflicting interests. The Democrats
repeatedly endeavored, particularly during Pres-

ident Cleveland's administration, 1885-9, to

enact tariff measures, but protectionist sympa-
thies within the party defeated every attempt.

In 1889 the Republicans regained control and
in 1890 enacted a measure, the McKinley bill, in

which protectionism was developed to a point

hitherto unknown. Increased duties were laid

upon a great number of articles and in some
cases the rates practically prohibited importa-

tion. The act also introduced two new princi-
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pies,— a bounty on the domestic production of

sugar and commercial reciprocity under execu-
tive proclamation.

In 1890 silver sentiment affecting both parties

was so strong that further concessions had to

be made in order to prevent unlimited coinage.

An act was passed known as the Sherman silver

purchase act, providing for the purchase of
4.000,000 ounces of silver bullion monthly, and
the issue in payment thereof of treasury notes

of full legal tender. This increased the monthly
purchases of silver and authorized treasury

notes of full legal tender in place of silver

certificates which were of only partial legal

tender quality. Treasury notes were redeem-
able either in gold or silver coin at the discre-

tion of the secretary.

Under the McKinley tariff customs _
duties

declined, and this, coupled with commercial dis-

turbances involving the United States, resulted

in the exportation of gold. Large amounts of

gold were obtained from the treasury by the
presentation of legal tender notes and treasury

notes of iSgo. The gold reserve which since

1879 had been maintained at $100,000,000, or

more, began to slip away until there was fear

that the treasury would be forced on to a silver

basis. On 30 June 1890 the reserve stood at

$190,000,000; three years later it had fallen to

$95,000,000. The significance of the underlying
forces which were weakening government credit

were not, however, clearly seen and appropria-
tions continued to be made with a liberal hand.
In 1890 there was a surplus of $105,000,000;
in 1893 it was but $2,000,000, and in 1894 there

was a deficit of $70,000,000.

The Democrats won in the elections of 1892
and Cleveland again became President. In June
1S93 the mints in India were closed to the coin-

age of silver; this led to a still further fall in

the price of silver bullion and occasioned im-
mediate apprehension that the treasury would
soon be unable to redeem its obligations in gold.

Within a few weeks the country was in a state

of panic. President Cleveland called a special

session of Congress and after most urgent pres-

sure secured the repeal of the silver purchase
act of i8go. The country did not easily re-

cover from the panic ; withdrawals of gold from
the treasury continued and the administration
was forced to make four issues of bonds in

order to keep an adequate supply of gold on
hand to meet the requirements of the "endless
cliain." The embarrassment of the treasury was
also aggravated by an insufficient supply of
revenue. The Democrats in 1894 enacted a new
tariff measure which included an income tax;
as introduced in the House under the leader-

ship of Wilson, this bill was in the interest

of free trade, but protective sentiment within
the Democratic party radically modified the

measure in the Senate, so that in its final form
it made little change in existing policy. The
income tax was promptly attacked on the ground
of uncnnstitulionality. In a decision of 8 April

1895, the Supreme Court decided that a tax on
income from land was a direct tax and there-

fore unconstitutional unless apportioned ; and
in a decision 20 May, income derived from other
sources was also brought within the same in-

terpretation.

Tlie presidential campaign in 1896 was fought
out on the basis of free silver. The Democrats
in their platform declared in favor of the free

and unlimited coinage of both gold and silver

at the ratio of 16 to I without waiting for the

aid or consent of any other nation ; the Re-
publicans, on the other hand demanded inter-

national agreement. The Republicans won and
made good the victory for the gold standard in

the currency act of 1900. This declared gold

as the standard of value and authority was
given the secretary of the treasury to maintain
it by the temporary locking up of treasury notes

and the sale of bonds, whenever the reserve

fell below $100,000,000. The act also provided
for the refunding of the debt at a lower rate

of interest, and gave national banks opportunity
to take out a larger amount of circulation.

Upon their return to power in 1S97, the Re-
publicans enacted the Dingley tariff ; on some
commodities the duties of 1890 were restored,

on others compromises between the rates of 1890
and 1894 were accepted, and in a few instances

the lower rates of the Wilson tariff were allowed
to stand. The principle of reciprocity, dropped
in the Wilson tariff, was again incorporated
into the tariff system to be brought into opera-

tion, however, by treaties executed by the

Senate. In 1898 war with Spain necessitated the
issue of $200,000,000 of bonds and the levying
of new internal revenue duties. This proved
amply suthcient to meet the increased expend-
itures for the army and navy, and in 1901 many
of the new duties were repealed.

The growth of treasury receipts and expend-
itures since the Civil War is shown in the fol-

lowing table (in millions of dollars) :
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39. United States — Reconstruction in the.

With the surrender of the Southern armies and
tlie collapse of the Confederate goveriunent all

organized resistance to the authority of the

United States was at an end, but a problem
second only to that of suppressing the insurrec-

tion now confronted the nation. This was the

question of the restoration of the late insurrec-

tionary states to their norm;;! relations in the

union and the determination of the political

status of both those wlio had borne arms against

the United States and those who had been made
free by the results of the war. It was a great

political and social problem, involving, on the one
hand, the political reorganization or "reconstruc-

tion*' of the southern State governments which
had carried on the war against the Union and,

on the other, "the investment of the frcedmen
with the rights and privileges of citizenship and
the protection of them in the enjoyment of those

rights and privileges." The ideas and traditions

of constitutional liberty in the United States

made the problem especially difficult. In Europe
indefinite military occupation would have been
the solution of the problem so far as it related to

political reconstruction, but that was repugnant

to American ideas and was, therefore, not to be

thought of.

Theories of Reconstruction.—It was admitted

on all hands that the collapse of the Confederacy
left the Southern States in an anomalous con-

dition so far as their political status was con-

cerned, but opinions varied widely as to the exact

nature of that status. The framers of the Fed-
eral Constitution apparently did not foresee the

possibility of civil war and consequently in

serted no provisions in the fundamental law
relative to the status of a State which having
once seceded should be reconquered and
brought again under the authority of the

United States. As soon as the eventual defeat of

the Confederate armies was foreseen discussion

of the status of the Southern States, prelimin-

ary to the work of political reorganization, be-

came active both in and out of Congress and
several well defined theories were enunciated.

One of these was the view held by President

Lincoln and his supporters that the act of re-

bellion in each State was the act of combinations
of disloyal persons who had unlawfully sub-

verted the State governments. The existence of
tlie States themselves, he held, was not affected

by the disloyal acts of their inhabitants although
he admitted that as a result of rebellion the

States were out of their "proper practical rela-

tions*' with the Union. In his opinion, the prob-
lem of reconstruction consisted simply in placing

the loyal element of each State in control of the

government after which its normal relations

with the Union could be resumed. By means of
the executive pardon those who had engaged in

rebellion could, upon promise of future loyalty,

be restored to their rights and allowed to join

with the loyal element in the re-establishment of
the State government. This process would per-

haps require the use of the military arm of the
government but the intervention of Congress
would not be necessary. Opposed to this lenient
view was that of the more extreme radicals like
Sumner and Stevens. According to their view
the Southern States by act of rebellion had
destroyed their corporate existence as self gov-
erning commonwealths, and should be held as

conquered provinces or governed indefinitely as

territorial dependencies under the plenary power
of Congress. A third and somewhat intermediate

view was that finally adopted by Congress, name-
ly, that the Southern States as a result of re-

bellion had "deprived themselves of all civil gov-
ernment" and had forfeited their rights of self

government. They continued to exist, but rather

as disorganized communities, subject to the para-

mount autliority of Congress to restore them to

their rights as states under such conditions as

it might prescribe. Other views of the status of

the Southern States were but modifications of

these three. It is to be noted that according

to Lincoln's view the whole task of reconstruc-

tion was an executive problem, while according

to the view finally reached by Congress it was a
legislative problem, being derived from the Con-
stitutional provision which makes it the duty of

the United States to guarantee to each State a
republican form of government— a duty which
had been interpreted by the Supreme Court as

devolving upon the legislative branch. This
difference of view led to important conse-
quences and greatly complicated the whole proc-

ess of reconstruction.

Executive Reconstruction.— As early as 1862
large portions of Arkansas, Louisiana and Ten-
nessee having been occupied by the military

forces of the United States, President Lincoln
proceeded to administer these districts through
officers called "military governors," who were
vested with rather vague and undefined powers.
After the fall of Gettysburg and Vicksburg the
President, foreseeing the ultimate defeat of the
Confederate armies, gave his attention to the
working out of a more definite and systematic
plan of reconstruction which could be applied to
all the Southern States. Accordingly in his an-
nual message to Congress in December, 1863, he
announced his plan which included an offer of
amnesty to all persons who had served the
Confederacy, except certain classes of men who
had held high military or civil offices under the
Confederate regime or who had resigned of-
fices under the United States to engage in the
Confederate service. Whenever a number of
voters equal to one tenth of the voters in i860
had taken the amnesty oath to support the Con-
stitution of the United States, and the proclama-
tions of the President made during the war and
had re-established a State government, republican
in form, such government should receive the
recognition of the executive, but whether its

representatives in Congress should be allowed
their seats was a question to be decided by each
house. "Ten per cent" governments so called
were accordingly established in Louisiana and
Arkansas early in 1864 and representatives in
Congress were duly elected but were refused ad-
mission to their seats in December, 1864. Early
in 1865 Tennessee was "reconstructed" accord-
ing to the President's plan and representatives
were chosen, but they likewise were refused their
seats in the National House. In the mean-
time Congress was manifesting its disap-

proval of the executive method in a very
substantial way. In July, 1864, it passed the
Wade-Davis bill for the reconstruction of the

Southern States along lines radically different

from those followed by the President. Mr. Lin-
coln refused to sign this bill before the expiration
of the session and thus defeated it. In February
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i86s, Congress aimed another blow at the execu-
tive method by the passage of a joint resolution

which prohibited the counting of the electoral

vote of any State that had passed an ordinance
of secession. A breach between the President
and Congress now seemed inevitable but had
Mr. Lincoln lived it is highly probable that

owing to his tact and influence with Congress,
the difficulties would have been settled in a
manner satisfactory to Congress and to the great
advantage of the Southern States. After the

assassination of Mr. Lincoln, the Vice-President,
Andrew Johnson, a man of far more aggressive
and obstinate disposition, took up his policy with-
out material change and carried it through only
to have it all rejected by Congress. On 29
May 1865, President Johnson issued a procla-
mation of amnesty designed for the benefit of all

who had not taken advantage of Mr. Lincoln's
offer of 1863. It resembled Mr. Lincoln's proc-
lamation in all essential particulars except that
it excluded a large number of persons from the
privileges of amnesty, among them, all owners of
$20,000 v/orth of property who had voluntarily
enlisted in. the Confederate service. Those who
belonged to the excepted classes were allowed
to make special application to the President, who
agreed to extend such clemency as appeared to

be consistent with the facts of the case and the
peace and dignity of the United States. By
subsequent proclamations President Johnson ap-
pointed "provisional governors" for North Caro-
lina, Georgia, Mississippi, Alabama, South Caro-
lina and Florida, the reconstruction of the other
Southern States being regarded as already com-
plete. These officials were directed to call con-
ventions in their respective States for the pur-
pose of amending their old constitutions so as to
adapt them to the new conditions created by the
results of the war, after which they were to be
restored to their normal relations with the
L'nion. Before the end of the year conventions
had been held in all these States except Texas,
and they had adopted constitutional amend-
ments either "repealing" the ordinances of seces-
sion or pronouncing them null and void. Like-
wise they had all abolished slavery, most of them
had repudiated all debts incurred in aid of the
rebellion and all but Mississippi and Florida
had ratified the thirteenth amendment to the
Federal Constitution. Moreover they had held
elections, chosen State officers and representa-
tives in Congress and the legislatures had elected
United States senators. When, therefore. Con-
gress met in December, 1865, for the first time
since the close of the war, the President took
great satisfaction in informing that body that all

the late insurrectionary States except Texas,
whose convention was not to meet until March
of the following year, had been reconstructed
and were ready to resume their constitutional
places in the Union. Congress, however, ignored
the whole scheme of reconstruction which Lin-
coln and Johnson had carried out, refused to ad-
mit the senators and representatives from the
Southern States to seats in Congress and ap-
pointed a joint committee of 15 members to
inquire into the condition of these States and re-

port whether any of them were entitled to repre-
sentation in Congress. One of the chief reasons
which led Congress to veto the executive
policy was the drastic character of the police

legislation which some of these States had en-

acted in the summer and autumn of 1865 for
the purpose, it was alleged, of keeping the
negroes in a condition of involuntary servitude if

not of actual slavery. The offense of vagrancy
was so defined that few freedmen could escape
punishment. Those who were unable to pay the
fines imposed upon them were to be "sold out,"
their former masters being given the preference
as lessees. A harsh and unnecessary apprentice
system for binding out colored minors was
adopted. In Mississippi negroes were prohibited
from renting or leasing land in incorporated
towns and in most of the Southern States they
were denied the right to give testimony in the
courts except in cases in which negroes were
parties. The demoralization of the negro race in

1865 was undoubtedly such as required stringent
police measures to prevent crime and pauperism;
but in singling out the black race for especial
punishment the Southern legislatures greatly of-

fended the sentiment of the North. In April,

1866, Texas having complied with the require-
ments of the executive scheme of reconstruc-
tion the President issued a proclamation of-
ficially declaring the rebellion at an end. In June
the Reconstruction Committee made its report
declaring that the Southern State governments
established under the executive auspices were
illegal (although they had been regarded as good
enough to ratify the Thirteenth Amendment),
that Congress alone had authority to reconstruct
these governments, and that guarantees of future
security should be required as a condition of
restoration to the Union. The committee recom-
mended the denial of representation to these
States until sufficient guarantees for the protec-
tion of the civil rights of the negro were forth-
coming and that a portion of those guilty of hav-
ing taken part in the rebellion be disfranchised
from voting and disqualified from holding office.

Congressional Reconstruction.— When Con-
gress met in December 1866 an effort was made
to impeach the President (see United States—
lMrE.\CHMENTS in), the Tenure of Office Act
was passed to limit his power of removal. His
power, also, as commander-in-chief of the army
and his power of clemency were abridged and a
law was passed requiring the new Congress to
meet on 4 March following. In February
Congress passed in spite of the President's
veto the first of the Reconstruction Acts for the

more efficient government of the late insurrec-
tionary States. This act grouped the said States
into five military districts each of which was to
be placed under the command of an army officer

who was charged with the maintenance of order
and the protection of property. The State
governments were left intact but were
declared to be provisional only and sub-
ject to the paramount authority of the United
States. By a supplementary act of 19 March,
likewise passed over the President's veto,

the military commanders were directed to

cause to be made a registration of the qualified

voters without regard to race or color and to call

a convention, if the majority of the voters were
in favor of one, for the purpose of adopting a

new constitution. When the constitution should
be approved by Congress the State should be re-

admitted to representation in both Houses of

the National legislature. Military commanders
were promptly appointed for the different dis-

tricts and with adequate forces they took posses-



UNITED STATES — RECONSTRUCTION IN THE

sion and proceeded to govern the inhabitants ac-

cording to the forms of military law. Arbitrary
arrests were common, trial by jury was super-
seded by trial by military commission and va-
rious orders having the force of law were issued
for the regulation of the conduct of the citizens.

The new colored voters were registered, many
of the old white voters were excluded for partic-

ipation in the rebellion, conventions were chosen
in all the Southern States by the new electorates
and by JNIay 1868 these conventions had all

adopted constitutions establishing negro suffrage
and disqualifying large numbers of white per-
sons. In all the States except Mississippi, Texas
and Virginia these constitutions were promptly
ratified by the new electorates and in June they
were readmitted to representation in Congress.
In Mississippi, where a constitution containing
several provisions of a proscriptive character had
been framed the whites after a determined cam-
paign succeeded in defeating it at the polls. In
Texas and Virginia, where likewise obnoxious
provisions had been inserted in the constitutions

the reconstructionists were induced to delay in-

definitely submission to the people. These three

States, therefore, continued under military rule.

In the meantime the legislature of Georgia hav-
ing excluded the negro members-elect from their

seats, the United States Senate refused to admit
the senators from that State to seats in Congress.
Consequently at the time of the accession of

President Grant four of the Southern States

were still unrestored to their constitutional posi-

tions in the Union. He was induced to

recommend to Congress the resubmission of

the constitutions of Mississippi and Virginia
to the voters in such a way as to enable
them to vote separately upon the obnoxious pro-
visions. Congress so directed ; the constitutions

were resubmitted, and were ratified without the

objectionable provisions. By the same act Con-
gress directed the submission of the Texas con-
stitution to the people and it was duly ratified.

These three States were punished for their tardi-

ness by the imposition of an additional condition
precedent to restoration, namely, the ratification

of the 15th Amendment. Early in 1870, having
complied with this additional requirement they
were readmitted to representation in Congress
and restored to their full positions in the Union.
Finally after having been twice reconstructed
Georgia complied with the new conditions im-
posed by Congress and in June was likewise re-

stored to her place under the constitution. The
military governments now gave way to the State
governments. Federal interference was with-
drawn, and reconstruction technically at least
was completed.

Civil and Political Rights for Frccdmcn.—
Slavery having been abolished by the 13th
Amendment, adopted in 1865, the investment of
the negro with civil rights followed as a neces-
sary incident of his new status. Some of the
Southern legislatures in 1865 passed laws denying
the freedmen the right to own real estate in some
cases and to give testimony in the courts and
having otherwise abridged their civil rights, Con-
gress in April 1866 passed over the President's
veto the noted Civil Rights Act which conferred
upon all persons of color the status of citi-

zenship and placed them upon an equality with
white citizens in the making and enforcing of
contracts, in suing and giving testimony in the

courts, in acquiring, holding, and conveying real

as well as personal property, and in the enjoy-
ment of equal protection of the laws for the
security of person and property. The United
States courts were given jurisdiction of cases
arising under the act, and the President was
empowered to use the army and navy to enforce
it. Foreseeing the possible return to power of
those opposed to civil rights for the negro and
the consequent repeal of the act. Congress im-
mediately proposed the 14th Amendment, em-
bodying the principles of the Civil Rights Act.
To incorporate it in the Constitution would have
the effect of placing the civil rights of the negro
beyond the reach of any hostile Congress. Rati-
fication of this amendment by the Southern
States was made a condition precedent to their

restoration to the Union. Finally, in July 1868,

Congress declared that the amendment had been
ratified by the requisite number of States and
was therefore proclaimed a part of the Consti-
tution. The amendment declared that all per-
sons born or naturalized in the United States
and subject to the jurisdiction thereof are citi-

zens of the United States and of the State in

which they reside
;
provided for a reduction of

the representation in Congress of any State
that should deny the suffrage to any of its

adult male citizens ; disqualified many of the
prominent ex-Confederates from holding Federal
ofiice ; invalidated all debts and other obligations
incurred in aid of the rebellion; and prohibited
the States from abridging the privileges of citi-

zens or denying to any person the equal protec-
tion of the laws. By the threat of reducing their

representation in Congress the nation offered an
inducement to the Southern States to give the
negro the right of suffrage, but it was soon dis-

covered to be insufficient, and in February 1869
a new amendment (the 15th) was proposed
which declared that the right to vote should not
be denied or abridged by the United States or
by any State on account of race, color, or pre-
vious condition of ser\-itude. Ratification of
this amendment was imposed as a condition
precedent to the re-admission of the four States
of Mississippi, Texas, Virginia, and Georgia,
which still remained under military government
and without representation in Congress. By
March 1870 the requisite number of States had
ratified the amendment and it was proclaimed
a part of the fundamental law. Although this

important amendment did not directly confer
the suffrage upon the negro it did confer upon
him an exemption from discrimination upon the
part of any State in fixing the qualifications for
voting. Having secured full civil and political

rights for colored citizens, the Republican lead-

ers now undertook, by an act of March 1875, to

secure social equality for all colored persons in

hotels, public conveyances, theatres, and other
places of public amusement, but the Supreme
Court held the act void as beyond the power of
Congress.

The Frccdmen's Bureau.— One of the agen-
cies through which the process of reconstruction
was worked out was the Frcedmen's Bureau,
first established in March 1865 and placed under
the supervision of the War Department. In
general, its purpose was to aid and advise the
large number of freedmen who were demoralized
and made helpless as a res\dt of sudden libera-

tion. During the last years of the War thou-
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sands of blacks left the plantations and gathered
about the camps or followed in the wake of the

Federal armies. To provide for their support

was a difficult problem which every commander
in the South had to meet. At first, appeals were
made to philanthropic persons of the North for

funds with which to support this class, and
generous responses followed, but as the end of

the War approached the number of negro "coii-

Irabands* increased until it was found impossi-

ble to rely wholly upon the support of charitable

relief. Being released from the restraints of
slavery, many freedmen made good use of their

liberty to quit work and wander about the

country only to find themselves, after a brief

season, in a state of destitution. Others who
continued to labor on the farms of their former
masters were sometimes taken advantage of in

regard to labor contracts, and were denied the

rights of free men which the results of the War
had brought them. The Bureau undertook to

provide hospitals and medical relief for the sick

and infirm ; it distributed large quantities of
food to the destitute; it undertook to prevent
the infringement of the civil rights of freedmen;
it provided special courts for the trial of ac-

cused freedmen in all cases in which the State

excluded the testimony of colored witnesses; it

examined and approved their labor contracts;

it circulated the emancipation proclamation
among the blacks of the remote districts; it in-

structed them as to their new duties and respon-

sibilities ; it urged them to labor and impressed
upon them the sacredness of the marriage con-

tract ; it established schools and supplied teach-

ers to such communities as wished them; and
in various other ways undertook to aid the un-

fortunate blacks whom emancipation had left

to shift for themselves. The officials of the

bureau also used their influence with the credu-

lous blacks to induce them to enter into labor

contracts with planters and thus performed a
service not without value to the'white race.

The organization of the bureau was quite

elaborate. Its head was a commissioner, this

office being held by General O. O. Howard
(q.v.) ; there was an assistant commissioner for
each State, and a number of sub-commissioners,
each in charge of a particular district of the
State. In every locality was stationed an agent
who acquainted the freedmen with the orders of
the bureau, distributed the rations, and per-

formed various other duties. The law as passed
in i<S65 made no appropriation for the support of
the bureau, but its income from the sale of
certain confiscated property and the rent of
abandoned lands was sufficient to meet expenses.

In July 1866 a new act was passed and the

operations of the bureau largely extended. It

was not finally withdrawn from all the Southern
States until 1S72. Although the bureau accom-
plished some good it did not promote the har-
monious relations between the two races which
it was expected to do. The agents of the
bureau were mostly subordinate military officers

and a considerable number of them turned out to
be inefficient and unscrupulous. Too often able-
bodied freedmen were encouraged in their idle
habits by the distribution of government rations,

while in not a few cases they were led to believe
that the lands were to be distributed among
them. Likewise it frequently happened that
the zeal of the bureau officials for the enforce-

ment of exaggerated rights led to violent con-
flicts between white citizens and the military

forces which were at the disposal of the bureau.
The ^'Carpet-Bag" Regime.—The reconstruc-

tion acts by enfranchising the negroes and dis-

qualifying large numbers of the more influential

whites made it possible for the blacks to get

possession of the governments in most of the
Southern States and to rule them in a most
ignorant and extravagant manner. They were
made use of by unprincipled adventurers from
the North who flocked to the South in consid-
erable numbers after the close of the War, some
to engage in the profitable industry of cotton
planting, others to fill the offices from which the
more prominent Southern whites were excluded.
These Northern immigrants came to be called

"carpet-baggers* by the native whites, in allusion

to the popular assertion that all their worldly
effects were carried in a carpet-bag. By no
means all of the Northern men who came to the

South at this time were unscrupulous adventur-
ers bent upon plunder, but they all allied them-
selves on the side of the negro in political mat-
ters, thus increasing the bitterness of race

antagonism. A few native Southerners—"scala-

wags,* they were called— also allied themselves
politically with the northern men and negroes
for the purpose of sharing in the offices. Both
these classes of whites were bitterly hated by
the native Southern element who saw themselves
excluded from power by strangers and others
who had little substantial interest in the State.

The influence of the carpet-bag class over the
negroes was at first very great. They organized
the freedmen into political clubs, instructed them
in the art of voting, and made use of them to

further their own political ambitions. The
carpet-baggers secured the nominations to the
more important offices and were easily elected

by large black majorities. But the colored voters

were not content to see all the offices held by
their white allies, and their ambition was fre-

quently too great to be ignored. Consequently
many of the important offices came to be held

by ignorant blacks who but a few years pre-

vious were field-hands on the plantations. In
several States negroes filled the offices of lieu-

tenant-governor, secretary of state, superinten-

dent of education, and other important offices. In
some instances they even sat upon the benches
of the higher courts, while they filled many
minor Judicial positions. They occupied seats

in the legislatures of all the Southern States,

that of Mississippi in 1S71 having as many as

55 colored members. A considerable portion of
these were ignorant, some of whom were unable
to read or write, and all of whom were the
pliant dupes of unscrupulous northern men.
With the State and local governments controlled

by ignorant negroes and designing white men,
an era of extravagance, misrule, and corruption

set in which in some instances amounted to

outright robbery and plunder. Long and fre-

quent sessions of the legislature were held for

service in which the members voted themselves
large per diem allowances. Old laws were ruth-

lessly repealed and replaced by bulky statutes,

many of which bore the ear marks of animosity
and oppression. Counties were rechristened with
names full of offense to Southern whites. Laws
favoring social equality were passed. Public

school systems on an extravagant scale for the
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children of both races were established and
taught by Northern teachers. Offices were
greatly multiplied— many of them mere sine-

cures— for the benefit of good Republicans. Gi-
gantic schemes of public improvement were un-
dertaken, most of which were marked by frauds
and extravagance. The rate of taxation was in-

creased out of all proportion to the ability of the
people to pay in their then impoverished condi-
tion resulting from four years of destructive war.
In Mississippi this rate was increased from one
mill on the dollar in 1868 to 14 mills in 1871, and
the inability of the people to pay resulted in the

confiscation of one fifth of the land of the State.

Large debts were incurred for projected improve-
ments, especially in Louisiana and South Caro-
lina, where a wholesale system of plunder was
carried out by the reconstruction governments.
In the latter State the public debt was increased
from $5,000,000 in 1868 to nearly $20,000,000 in

1874. The tax levy was increased four-fold, al-

though the value of taxable property had declined
100 per cent. Large gratuities were voted State
officials, the State capitol was furnished after the
manner of a European palace, and vast sums
were squandered in reckless schemes for public
improvement.

Under these conditions the tax payers grew
restless and disorders began to occur here and
there. They naturally chafed under the rule

of their former slaves who were controlled by
strangers possessing no permanent interest in

the South. Wherever the negroes were in the

majority they carried the elections and controlled
the government. The extravagance and corrup-
tion of their rule aroused the whites to adopt
concerted measures for counteracting the polit-

ical power of the negroes by terrifying them and
keeping them away from the polls at election

times. This was effectively accomplished by
the organization of secret bands, the best-known
of which was the so-called Ku-Klux Klan, said

to have originated in Giles County, Tenn., in 1866.

At first it was intended to serve as a disciplinary

organization for scaring the superstitious blacks
into good behavior, but with the ascendency
of the negro to political power with its resulting

imbecility and corruption the purposes of the
Ku-Klux Klan were changed to meet the new
situation. Its jurisdiction was styled the "In-
visible Empire" ; the chief functionary was the
Grand Wizard ; each State was a realm ruled
over by a Grand Dragon. Then there were
Dominions, Provinces, and Dens presided over
by Grand Titans, Grand Cyclopses, Ghouls, etc.

The organization was elaborate and mysterious

;

there was a constitution and a solemn ritual, and
a gruesome mode of initiation, all of which ap-
pealed to the curious and at the same time
excited the fear of the superstitious blacks. The
members of the Klan when in service wore hid-
eous disguises, the sight of which terrified the
negroes and sent them running to their cabins.

Prominent negro politicians, obnoxious carpet-

baggers, and scalawags, Northern teachers of
negro schools, were the most common victims of
the Ku-KIux activities. Usually the Klan made
known its orders by a warning couched in mys-
terious language, but always intelligible enough
to convey its meaning. After the withdrawal
from the South of the military governments be-
tween 1868 and 1870 Ku-Klux outrages threat-

ened the peace and security of the South. Re-

publican legislatures passed anti-Ku-Klux acts,

and Republican governors offered large rewards
for persons guilty of going in disguise to commit
crime, but public sentiment was too much in fa-
vor of Ku-Klux methods to make either effective.

Besides, it was next to impossible to convict any-
one if caught and put on trial. Upon the recom-
mendation of President Grant Congress ap-
pointed a joint committee to make a thorough
investigation of conditions in the South, and
the voluminous testimony which it took showed
conclusively that hundreds of murders had been
committed in the Southern States by Ku-Klux
bands, besides many outrages of a less flagrant
character. To meet the situation Congress
passed, in 1870, the so-called Enforcement Act
giving the federal courts jurisdiction over cer-
tain offenses committed with the intent of de-
priving colored persons of their rights as citizens

of the United States. In April of the following
year Congress passed another Enforcement Act
which further extended the jurisdiction of the
United States courts and authorized the Presi-
dent to employ the army and navy and to sus-
pend the writ of habeas corpus if necessary to
put an end to Ku-Klux outrages. It also
empowered Federal judges to exclude from
juries persons believed to be in sympathy with
the Klan. In pursuance of this act the Fed-
eral attorneys in the Southern States made spe-
cial exertions to secure the indictment of those
engaged in the Ku-Klux outrages, and hun-
dreds of indictments were found, but few con-
victions followed, owing to the sympathy of the
juries for the accused. Acts were also passed
for the supervision of Federal elections in the
hope of securing to colored voters the unob-
structed enjoyment of the right of suffrage
which the 15th amendment had conferred upon
them. But all the efforts of Congress to secure
the political rights of the freedmen failed be-
cause it involved negro domination, and this
had proved intolerable to the whites. See Ku-
Klux Klan.

The Undoing of Reconstruction.— For a time
the reconstructionists in the South were able,
with the aid of Federal troops to maintain their
power, but as the extravagance and corruption
of their rule increased the discontent of the
native whites, who were the chief sufferers, be-
came more general. Organized intimidation and
ballot box frauds were openly committed for the
purpose of defeating the Republicans in the elec-
tions. Race collisions and election riots were of
frequent occurrence, and in all of them the
blacks were the chief sufferers. In several States
rival governments were set up and civil war
threatened. Negro militia companies were or-
ganized, but they were ineffective and served
only to inflame the passions of the whites and
increase their determination to overthrow the
Republican governments by violence. The gov-
ernment at Washmgton showed less readiness
to call out troops to interfere at the elections
and a growing disposition to leave the Southern
State governments to take care of themselves.
Under these as early as 1870 the Democrats had
regained control of North Carolina, Tennessee,
Texas, Georgia, and Virginia. Meantime the
progress of the Southern movement was aided
by the wholesale removal by Congress of the
political disabilities of the Southern whites and
the division of the Southern Republicans into
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radical and conservative vi'ings, the latter of
which joined with the Democratic organizations.
In 1874 Alabama and Arkansas were carried by
the Democrats and the carpet-bag governments
in those States came to an end. In the following
year, after a remarkable campaign, characterized
by violence, riots, and wholesale intimidation,

Mississippi was carried by the Democrats, who
speedily got rid of three of the State officers,

including the governor, by means of impeach-
ment. In the following year the "Mississippi

plan" was employed with success in the three

remaining Southern States which w'ere still "un-
reclaimed," namely, Louisiana, Te.xas, and Flor-
ida. Solid Democratic delegations were now
sent to Washington, most of the carpet-baggers
returned to the North, and the Southern whites
were left in control. The subsequent disfran-

chisement of the negro race in Mississippi, Louis-
iana, South Carolina, Alabama, North Carolina,

and Virginia, and the judicial approval by the
Supreme Court of these disfranchising constitu-

tions insured the permanent rule of the white
race, and thus marked the final and complete
undoing of reconstruction so far as its political

effects were concerned.
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40. United States — Last Three Amend-
ments to the Constitution of the. The last
three amendments to the Constitution are popu-
larly known as the War Amendments. This
designation is not without justification in their
origin. The difficulties involved in amending
the Constitution are so great that but for the
conflict with which in the popular mind these
arnendments are associated, it is doubtful if the
principles which they embody could ever have
been incorporated into it. These amending
articles primarily concerned the negro race, and
their adoption marked the transition of these
people from slavery to citizenship. They meant
that within a period of five years more had been
accomplished than had been by half a century of
polemical discussion. They embodied the re-
sults of such a revolution of public sentiment as
only war could have effected. The emancipa-
tion of the .American negro was never a more
remote probability than at the outbreak of the
Civil War. Almost the entire time of the last
session of the 36th Congress, 3 Dec. i860 to 2
March 1861, was devoted to the consideration
of various measures calculated to compromise
sectional differences. Every plan proposed had
as its basis an effort more specifically to guaran-
tee against outside interference the institution of
slavery in the States wherein it then existed.
On II Feb. 1861, without a dissenting vote the
House agreed to a resolution of Mr. Sherman
of Ohio which indicated the spirit of that body.
It declared that neither Congress nor the people
of the non-slave-holding States had any right to
interfere with the institution in any State in

which it was established. A few days later the
House went much further than this, and by a
vote of 133 to 65 passed the Corwin resolution,
proposing an amendment to the Constitution.
This provided that the Constitution should never
be so amended as to empower Congress in any
way to interfere with slavery in the States. It

is significant of the sentiment which then per-
vaded the country that this resolution secured
the support of such men as Charles Francis
Adams, Schuyler Colfax, Henry Winter Davis,
Justin S. Morrill, and John Sherman. On the
last day of the session, 2 March, it received the
constitutional majority in the Senate, and was
duly proposed to the country as the Tliirteenth
Amendment. Few more striking contrasts are
presented in the history of the development of
the Constitution than that between the amend-
ment with which Congress would thus have
commemorated the opening of the great conflict,

and the one which marked its close. This reso-
lution was ratified by Ohio, Maryland and Illi-

nois, but its fate possesses scant interest now, if

indeed it did even at that time. Men soon real-

ized that the hour of compromise had passed,

—

that the great issues which had so long dis-

turbed the repose of the country had been re-

moved from the halls of Congress and submit-
ted to the arbitrament of the sword.

Mr. Lincoln's attitude at this time was thor-
oughly in accord with that of Congress. In
his inaugural address he declared that he had
no purpose, inclination or right to interfere with
slavery in the States. To emphasize his posi-

tion he quoted from the platform on which he
had been elected, and also declared that as in

his opinion the proposed Corwin amendment
was already "implied constitutional law" he had
"no objection to its being made express and ir-

revocable." There can be no question that in

these declarations Mr. Lincoln gave expression
to his most earnest convictions. The fact that

within two years after he uttered them he felt

compelled, "upon military necessity," to issue

the Emancipation Proclamation affords some
idea of the significance and magnitude of the
events which made for the first of the war
amendments. When, on i Jan. 1863, Mr. Lin-
coln followed his provisional proclamation of
the preceding September by one unconditional in

its terms, no one knew better than he that it

was literally no more than it purported to be

on its face,— a war measure, pure and simple.

The Emancipation Proclamation designated cer-

tain States and parts of States within the field

of military operations as "in rebellion," and de-

clared free all slaves within such districts. It

advised the slaves so emancipated to labor for

wages and to refrain from acts of violence, and
announced that they would be received into the

armed service of the government. Such a proc-

lamation was mere brutum fuliiien without mili-

tary force behind it. It meant no more to the

slaves in territory not actually occupied by the

Union army, so far as their status at that time
was concerned, than a piece of blank paper. Its

immediate effectiveness anywhere was dependent
upon the force of arms, the perpetuity of its

declarations upon the ultimate outcome of war.

The very limitations which its own terms placed

upon its geographic application carried with

them the necessity of a constitutional ratification

in order to render the principle enunciated both
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general and permanent. From the date of that

document another amendment to the Constitu-

tion became an event contingent only upon the

triumph of Union arms.
The Thirteenth Aiiiendment.— It is one of the

singular turns of the history of anti-slavery agi-

tation that although New England had been so
long identified with the abolition movement, it

should fall to the lot of a man from a western
slave State to formulate and introduce the
amendment which was to write into the Consti-

tution the fulfillment of the highest hopes of
Garrison and Phillips. It was Mr. Henderson
of Missouri, who on II Jan. 1864 introduced in

the Senate the joint resolution which became the

13th Amendment. This resolution, somewhat
amended by the Judiciary Committee, passed the

Senate on 8 April by a vote of 38 to 6. Aboli-
tion sentiment had not gained ground rapidly in

Congress. That body had put itself on record
many times as carrying on the war for the sole

purpose of preserving the Union. As late as

22 and 25 July 1861, after the battle of Bull

Run, the Crittenden resolutions declared that

the war was not waged "for the purpose of
overthrowing or interfering with the rights or
established institutions" of the Southern States.

These resolutions had been agreed to in the

House with but two negative votes, and in the

Senate but five were recorded against them.
There were also many members who realized

that slavery was doomed, but were unwilling

formally to put themselves on record as co-

operating in its destruction. It was not surpris-

ing then that the Henderson resolution was re-

jected when it came up in the House on 15 June.
But 95 votes were cast in its favor. The elec-

tion of 1864 determined beyond all question that

the country indorsed Mr. Lincoln's administra-

tion. This meant more than mere approval of

his course in conducting the war. The Emanci-
pation Proclamation, and an amendment to give

it effect upon the restoration of peace, were just

as truly issues of that election as was any other

feature of the administration. From the first

the President had been a champion of the Hen-
derson resolution, and he was quick to take

advantage of the result of the election in urging
upon the House the necessity of its passage.

This he did in his annual message of 6 Dec.

1864. He called the attention of the House to

the result of the recent contest, and told them
that it meant the passage of the measure by the

next Congress, if it failed in this. He declared

the election to be "the voice of the people now,
for the first time heard upon the question" at

issue. We need not consider which most in-

fluenced their action, Mr. Lincoln's message or
the determination to accept an accomplished
fact. On 31 Jan. 1865, by a vote of 121 to 24,

the House finally passed the resolution as it

came from the Senate: Section I. Neither
slavery nor involuntary servitude, except as a

punishment for crime whereof the party shall

have been duly convicted, shall exist within the

United States, or any place subject to their ju-

risdiction. Section 2. Congress shall have
power to enforce this article by appropriate

legislation. On 18 Dec. 1865, the 13th Amend-
ment was declared a part of the Constitution.

The Fourteenth Amendment.— On the first

day of the memorable 3gth Congress, 4 Dec.

1865, Mr. Stevens submitted a resolution pro-
Vol. 15—46

viding for a joint conunittee of 15 to inquire
into the affairs of "the so-called Confederate
States." The resolution created what became
known as the Reconstruction Committee. To
this committee was referred every bill, resolu-

tion or petition bearing upon any phase of the

relations between the Southern States and the

general government, or involving consideration
of the future status of the negro. The only re-

sult of their labors in which we are interested

was submitted to both Houses on 30 April 1866,

as their plan for the reconstruction of the South-
ern States. This consisted of three features,

embraced in a joint resolution, proposing a

constitutional amendment, and two bills. The
three combined did not differ greatly from the

14th Amendment as finally adopted. The first

section of the joint resolution did not contain a

definition of national citizenship. In other re-

spects it was the same as that adopted. Its sec-

ond section, reducing representation for suf-

frage abridgment, was adopted substantially as

reported. Section 3 deprived of the right to

vote for electors or representatives until 4 July
187a, all those in any way identified with the

"late insurrection." One of the bills reported as

part of this plan provided for rendering ineli-

gible to office certain proscribed classes of men in

the Southern States. This bill formed the basis

of the third section of the amendment as

adopted, in lieu of the one reported by the com-
mittee. The fourth section was similar to the

fourth section of the amendment, except that it

did not contain the provision as to the validity

of the public debt. The first of the bills re-

ported provided that when the amendment pro-

posed therein should have become part of the
Constitution, and been ratified by "any State

lately in insurrection," the senators and repre-

sentatives from such State "might" ["may"] be
admitted into Congress as such." This bill did

not pass either House, nor did Congress com-
mit itself in any way to the policy suggested by
it.— that of admitting the Southern States upon
their ratification of the proposed amendment.
The House passed this joint resolution just as

it came from the committee, the Senate making
the amendments outlined above. These modifi-

cations brought the resolution to the shape in

which it now stands as the T4th Amendment.
The Senate passed it 8 June 1866 by a vote of ^3
to II. On 13 June the House agreed to the

Senate amendments by a vote of 138 to 36. A
study in detail of the ratification of this amend-
ment would take us further afield than we can
go, for here the history of the amendments and
that of Reconstruction so blend as to become
difficult of separate treatment. Thus would be
opened up the whole question of the rejection of

the amendment by the Southern States, save
Tennessee, and of the effect of such rejection

upon the subsequent action of Congress toward
those States in the matter of negro suffrage and
the last amendment. In the process of Recon-
struction ratification became, in specific terms, a
condition precedent to the readmission of the
Southern States, and was declared accomplished
in Seward's proclamations of 20 and 28 July 1868.

THE FOURTEENTH .\MENDMENT.
Section l. All persons born or naturalized in

the United States, ana subject t<j the jurisdiction tbereof,
are citizens of the I'nitcd States and of the State
wherein they reside. No State shall make or enforce any
law which shall abridge the privileges or immunities of
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citizens of the United States; nor shall any State
deprive any person of life, liberty, or property without
due_ process of law; nor deny to any person within
its jurisdiction the equal protection of the laws.

Section 2. Representatives shall be apportioned
among the several States according to their respective
numbers, counting the whole number of persons in
each State, excluding Indians not taxed. But when
the right to vote at any election for the choice of
electors for President and Vice President of the
United States, representatives in Congress, the execu-
tive and judicial officers of a State, or the members
of the Legislature thereof, is denied to any of the
male inhabitants of such State, being 21 years of age,
and citizens of the United States, or in any way
abridged, except for participation in rebellion, or other
crime, the basis of representation therein shall be
reduced in the proportion which the number of such
male citizens shall bear to the whole number of male
citizj?ns_2i years of age in such State.

Section 3. No person shall be a senator or rep-
resentative in Congress, or elector of President and
Vice President, or hold any office, civil or military,
under the United States, or under any State, who,
having previously taken an oath, as a member of
Congress, or as an officer of the United States, or as
a member of any State legislature, or as an executive
or judicial officer of any State, to support the Con-
stitution of the United States, shall have engaged in
insurrection or rebellion against the same, or given aid
or comfort to the enemies thereof. But Congress may,
by a two-thirds vote of each House, remove such dis-
ability.

Section 4. The validity of the public debt of the
United States, authorized by law, including debts in-
curred for pensions and bounties for services in sup-
pressing insurrection or rebellion, shall not be ques-
tioned. But neither the United States nor any State
shall assume or pay any debt or obligation incurred in
aid of insurrection or rebellion against the United
States, or any claim for the loss or emancipation of any
slave; but all such debts, obligations, ana claims shall
be held_ illegal and void.

Section 5. The Congress shall have power to
enforce, by appropriate legislation, the provisions of
this article.

The Fifteenth Amendment.— Propositions
having negro suffrage as an end were almost as
numerous during this period as were similar
efforts toward an emancipation measure prior
to 1865. Indeed, one of the most frequently sug-
gested means of enforcing the 13th Amendment
was by conferring suffrage upon the freedmen.
Limitations of space render it impossible to trace
here the evolution of the 15th Amendment
through these numerous bills and resolutions.
It has been noticed above that the author of the
13th Amendment was a Senator from a West-
ern_ slave State,— Mr. Henderson of Missouri.
It is even more singular that the same man
should also have introduced the resolution
which became the 15th. Early in the first ses-
sion of the 40th Congress, 7 March 1867, Mr.
Henderson introduced a resolution proposing
an amendment to the Constitution which would
prohibit a State from abridging the right "to
vote or hold office on account of race, color, or
previous condition.* The 40th Congress had
three

_
sessions, and the Henderson resolution

slept in the Judiciary Committee until well along
toward the close of the third. It was reported
by Senator Stewart, on 15 Jan. 1869, amended
to read as follows:

"The right of citizens of the United States
to vote and hold office shall not be denied or
abridged by the United States, or any State, on
account of race, color, or previous condition of
servitude."

The Senate passed this resolution on 17 Feb-
ruary. The House amended it by striking out
the words "by the United States," which would
have left Congress with absolute control over
negro suffrage. It also added to the grounds
upon which suffrage abridgment was denied the
States those of nativity, property, and creed.

The House had just refused to accept from the
Senate such an amendment to a resolution of
its own. Its action now, in tacking this on to
the Senate measure, showed an utter absence of
anything like agreement between the two bodies
as to the precise form of the amendment. The
situation finally yielded to considerations of
party e-xpediency, and the House acceded to the
Senate's request for a conference. This resulted
in a recommendation that the House recede
from its amendments and agree to the Senate
resolution. The latter, however, was to be
amended by striking out the words "and hold
office." Here was another important compro-
mise to be engrafted on the Constitution, where-
by was secured the 15th Amendment as we have
it to-day:

Section i. The right of citizens of the
United States to vote shall not be denied or
abridged by the United States, or by any State,

on account of race, color, or previous condition
of servitude.

Section 2. The Congress shall have power
to enforce this article by appropriate legisla-

tion.

Under the operation of the previous ques-
tion the House was able to secure an agreement
to this report as soon as submitted, 25 February.
In the Senate, however, serious opposition de-
veloped among the friends of the measure. It

was claimed that too great a sacrifice to expe-
diency had been made in striking out the words
"and hold office," and thus reducing the scope of
the amendment to the matter of suffrage alone.
On this account Mr. Edmunds, one of the man-
agers at the conference, had refused to sign the
report, and now opposed the amended measure
on the floor of the Senate. The session was
drawing to a close, and perhaps there was some-
thing in the taunt of the minority that the dom-
inant party dare not trust the fate of the mea-
sure to the succeeding Congress. Though
markedly earnest, the debate was not protracted.
The Senate passed the resolution on 26 Feb-
ruary. On 3 March Congress adjourned. In
the unusual form of a special message from the
President, communicating its promulgation by
the Secretary of State, the last of the War
Amendments was declared adopted on 30
March 1870.

Validity and Enforcement.— The charge of
"irregularity," of a departure from established
constitutional methods, was made by the minor-
ity against all the legislation enacted by Con-
gress during the eventful years covering the
period of Congressional Reconstruction. It was
urged with greater force against the validity of
the action by which the passage and adoption of

these amendments were secured. Against the

13th was brought the charge that West Vir-
ginia, whose ratification was declared necessary,

had been created a State in disregard of the

letter and spirit of the Constitution. The ques-
tion of the right of a State to rescind a ratifica-

tion once given was raised in the case of the

14th and 15th, as also the constitutionality of the

entire plan of Congressional Reconstruction. It

was not long, however, before the minority real-

ized the necessity and wisdom of accepting the

amendments as a matter of public policy. By
February 1872 both parties in the House had
gone on record as formally recognizing their

validity, and the question ceased to possess more
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than a mere academic interest. The energy and
earnestness of the Reconstruction statesmen
were not exhausted with the adoption of the
amendments. Immediately following the ratifi-

cation of each one they set to work to enforce
its provisions with the same determination
which had characterized their efforts to secure
its incorporation into the organic law. Various
acts, some directed against peonage in New
Mexico, others against the kidnapping of negro
children, were passed to render impossible the
placing or retaining of anyone in a state of in-

voluntary servitude. The principal act for en-
forcing the 13th Amendment clearly anticipated
important provisions of the succeeding amend-
ment. This was the Civil Rights Bill of 9 April
1866. The emancipating amendment left the
late slaves in an anomalous position, and to
meet the difficulties of their situation was the
prime object of this elaborate measure. It de-
clared all persons born hi the United States,

not subject to a foreign power, except Indians
not taxed, citizens of the United States. Here
we have a near approach to the definition of
national citizenship contained in the first section
of the 14th Amendment. It gave to every citi-

zen so defined the same rights of property, and
the same protection of person and property, en-
joyed by the white citizen. It provided extra-
ordinary means, judicial and executive, for its

own enforcement, and for guaranteeing protec-

tion to all persons in their "constitutional rights

of equality before the law." This act was
passed over Johnson's veto more than two years
before the adoption of the 14th Amendment,
yet it served the purpose of an enforcing act

for that amendment long after its ratification.

Indeed, it answered that purpose, without even
being amended, until after the ratification of
the 15th .'\mendment. These enforcing acts

themselves illustrate the process of develop-
ment through which the negro passed in his

transition from slavery to citizenship. They
reflect the views of their framcrs as to the sig-

nificance of each step taken in that movement.
Thus it appears that an act merely to enforce
the emancipating amendment was considered
broad enough to cover the first section of the
Fourteenth also. Extreme views were enter-

tained as to the power of Congress in regard to

the matters covered by the amendments. The
last two were not proposed by Congress be-

cause that body doubted its constitutional right

to accomplish the same ends by legislation, but
simply to remove those matters beyond the reach
of a possible hostile majority. The next en-
forcing act was that of 31 May 1870. This was
*to enforce the right of citizens of the United
States to vote," but it also re-enacted, with some
additional provisions, the Civil Rights Bill of
1866. Means were provided for preventing
suffrage discriminations on account of color un-
der almost any contingency that could rise. The
act also provided for enforcing the third section
of the 14th Amendment, prohibiting certain
classes in the Southern States from holding
office. This act was amended 28 Feb. 187 1, by
one which provided still more elaborate machin-
ery for enforcing the right to vote. Among
other features it required judges of United
States circuit courts to appoint supervisors of
Congressional elections, upon petition of two
citizens. This, however, applied only to cities

of at least 20,000 inhabitants. The act of 20
April 1871, was the first specifically directed to

the enforcement of the r4th Amendment. This
was known as the Ku-klux Act, and of all the
enforcing laws it was the most drastic. The
others conferred upon the federal courts juris-

diction for acts in violation of their provisions,

and for their enforcement placed at the call of
even petty officials the military and naval
branches of the government. This authorized
the President in certain contingencies to suspend
the privileges of the writ of habeas corpus. It was
directed primarily against alleged conspiracies
in the Southern States to render inoperative the
first section of the 14th Amendment. The sec-

ond and last act to enforce the first section was
the Civil Rights Act of I March 1875. The
first two sections of the act attempted to do for

the newly declared citizens, in the sphere of
what may be called social privileges, what the

Civil Rights Bill of 1866 had done in the field

of property rights. They declared all persons
within the jurisdiction of the United States
"entitled to the full and equal enjoyment of the
accommodations, advantages, facilities, and
privileges of inns, public conveyances on land
or w'ater, theatres, and other places of public

amusement." Infractions of this act gave rise

to the Civil Rights Cases, which furnished the
occasion for one of the most important inter-

pretations of the 14th Amendment ever an-
nounced by the Supreme Court. The one sec-

tion of the 14th Amendment which has never
been enforced is the second,— which provides
for reducing the representation of States as a
penalty for abridgments of the suffrage. Some
of the men most prominent in Reconstruction
legislation have announced the opinion that this

section was rendered nugatory by the adoption
of the 15th Amendment. This question, how-
ever, has not been passed upon, in the absence
of enforcing legislation. Such legislation was
attempted in the first apportionment act after the
new amendment, that under the census of 1870.

It was at once discovered that the question was
one involving numerous practical difficulties,

—

difficulties probably unforeseen by the framers of
the section, certainly entirely unprovided for by
them. The advocates of changing the basis of
representation in accordance with the new pro-
vision had finally to content themselves with
merely restating in the apportionment act the
penalty provided in the amendment itself.

Interprctcition.— The 14th Amendment has
overshadowed the other two, alike in the num-
ber and the importance of the cases involving its

interpretation by the Supreme Court. A con-
sideration of the three amendments shows this

to have been inevitably incident to the nature
of the 14th. The 13th and 15th were simple
and direct in terms, each covering a single

question. Article IV of the Constitution de-

clared the citizens of each State entitled to all

the privileges and immunities of citizens in the

several States. Article V of the amendments
declared that no person should be deprived of

life, liberty or property without due process of

law. But .Article V was operative upon the

general government, not upon the States. The
14th Amendment for the first time defined
national citizenship, and endow'ed it with the
privileges and immimities hitherto the attributes

of citizens of the States. It then went further,
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and prohibited the States from abridging these
privileges and immunities in their new and
broadened application. It borrowed and
brought forward from the 5th Amendment the
guaranty of due process of law, and decreed that

henceforth the denial thereof should also be be-

yond the province of the State. In their new
relation, the questions, What are the privileges

and immunities of citizens? What is due pro-
cess of law? and What the equal protection of
the laws? are capable of being raised under an
almost infinite variety of circumstances. They
assume a new significance, and issues of conse-

quence and moment are involved in their deter-

mination.

The amendment of which this first section is

the most important part, was formulated by a

Congress which convened almost before the din

of war had died away. It was written of it,

by the Speaker of its Bouse, that "Its key-note

of policy was protection to the down-trodden."
Some members of that body may have been
gifted with the prescience to see beyond the

strife and partisanship of the hour,— but these

were few. Such as they may have realized the

true import of the measure thus wrought out in

the heat and bitterness of debate. One or two
did indeed predict its future. But of the many
whose voices gave it the sanctity of constitu-

tional law with truth it may be said that only the

freedraan was in their view. The first case

which involved the interpretation of this amend-
ment by the Supreme Court disclosed this view
of restricted application. This was in the fa-

mous Slaughter House Cases, decided 14 April

1873. In behalf of the majority of the court,

Mr. Justice Miller expressed this opinion:

"We doubt very much whether any action of a
State not directed by way of discrimination
against the negroes as a class, or on account
of their race, will ever be held to come within
the purview of this provision. It is so clearly a
provision for that race and that emergency, that

a strong case would be necessary for its appli-

cation to any other." But the Constitution was
"made to march" during the succeeding quarter-
century. In 1898, in Holden v. Hardy, we find

the court declaring that "A majority of the
cases which have since arisen have turned not
upon a denial to the colored race of rights

therein secured to them, but upon alleged dis-

criminations in matters entirely outside of the
political relations of the parties aggrieved."

Doubtless it would be a pleasing reflection that

the later and larger interpretation of this

Amendment was the one contemplated by its

framers. But this would not be warranted by
the facts. The decisions nearest the amendment
in point of time are nearest also to the intent

of most of those who gave it life. The measure
would scarcely have appealed to men from the
Pacific coast had they foreseen the construction to

be placed upon their work in the cases of Yick
Wo V. Hopkins and the United States v. Wong
Kim Ark. In the case of Yick Wo, Chinese, as
"persons," were held to be entitled to "due
process of law." In Wong Kim Ark it was
held that children born in the United States of
Oiincse parents having their domicile here, are

citizens of the United States. The effect of the
former of these decisions was to give to the

word "person" the broadest possible signif-

icance, as meaning every natural person within

the jurisdiction of a State. But there was an-
other class of persons to claim the protection
of the amendment. Corporations came forward
with the sound argument that they were mere
associations of persons, each of whom was
guaranteed due process of law and the equal
protection of the laws, and that in their cor-
porate capacity, as artificial persons, they were
entitled to the same protection. Not until the
lapse of 18 years after the adoption of the
amendment were these artificial persons clearly

held to be within the purview of its first section.

This was in 1886, in Santa Clara County v.

Southern Pacific Railroad. Since that time, of
the cases involving the construction of this

amendment, those in which corporations are
interested probably outnumber all others com-
bined. The courts have quite clearly distin-

guished, however, one important difference be-

tween these artificial persons and citizens.

Privileges and immunities are held to belong
only to the latter. Corporations must rely for

their protection under the I4tli Amendment upon
their character as persons.

The Civil Rights Cases furnish the most
striking instance of the difference between the
interpretation placed upon the 14th Amendment
by those who framed it, and that of the court
whose province it is to construe its meaning and
determine its powers and limitations. These
cases, which were decided in 1883, arose through
certain alleged violations of the first and second
sections of the Civil Rights Act of 1875. It

will be recalled that this act declared all persons
entitled to the equal accommodations of hotels,

theatres and public conveyances. It also pro-
vided certain penalties for the denial of these
privileges "to any citizens, except for reasons
by law applicable to citizens of any race and
color." The court held that these two sections

of the act were unconstitutional and void. They
were held to be "direct and primary, as dis-

tinguished from corrective, legislation," and as

such constituted an invasion of the domain of
State control of its purely domestic affairs. The
court placed upon the amendment the impor-
tant and far reaching construction that it oper-
ated as an inhibition upon the States alone, and
not upon their citizens. In the words of Mr.
Justice Bradley : "Civil rights, such as are

guaranteed by the Constitution against State
aggression, cannot be impaired by the wrongful
acts of individuals unsupported by State au-
thority." Two other important interpretations

of the 14th Amendm.ent are that "equal" does
not necessarily mean "identical," as applied to

rights and privileges, and that the amendment
created no new "privileges or immunities."
Under the former have been upheld State laws
which provided separate schools for the two
races, and also those requiring railroads to

provide "separate but equal" accommodations.
Under the latter of these interpretations the

court has held that women, as citizens of the

United States, have no privileges to which citi-

zens were not entitled before the amendment.
Hence a State statute proliibiting women from
voting or practising law was not an abridgment
of the privileges of citizens within the purview of

the amendment. If considered from the narrow
viewpoint of a mere attempt to endow one race

with privileges and immunities enjoyed by an-

other, the interpretation of the 14th Amendment
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has fallen short of the hopes and expectations of
many of its advocates. The first section is now
all of real significance that remains of the

amendment. Held within its proper bounds,
and wisely interpreted as it has been, this wears
no longer the aspect of an instrument in
derogation of the dignity of the States. As an
effort to render more secure to all persons life,

liberty and property, it stands forth in some
measure worthy of rank with the ten great
amendments which constitute the American Bill

of Rights.

Of the 15th Amendment it may be said, as
Mr. Justice Miller said of the 13th: "Its two
short sections seem hardly to admit of con-
struction." Of itself it confers suffrage upon
no one. Save upon the grounds of race, color
and previous condition of servitude, it does not
diminish the right of the State to regulate the
sulfrage of its citizens. The power to impose
any other qualification remains as it was before
1870. This has been held clearly enough in the
few cases involving the right of suffrage
abridgment thus far presented to the court.
For one section of the country at least, harassed
by problems peculiar to itself, it is well that
this is so. See Constitution of the United
States; also United States— Interpretation
OF the Constitution. Alfred Holt Stone,

Washington, D. C.

41. United States — State Constitutions of

(1789-1904). The American Union is com-
posed of 45 States or commonwealths, each of
which has a body of fundamental law known as a
constitution. The sphere of governmental activ-

ity which may be covered by the State, has been
negatively defined in the Constitution of the
United States (Article X. of the amendments) :

"The powers not delegated to the United States
by the Constitution, nor prohibited by it to the
States, are reserved to the States respectively
or to the people.* Among these powers which
thus inhere in the people of the several States
are those of determining the form which their

own government shall take, with the sole pro-
vision that it must be republican in form, and of
drafting their own fundamental law, subject
to limitations imposed by the Federal Constitu-
tion.

\\'ithin the limits of the power thus defined,

the State is supreme and in no way subordinate
to the national government. The vast scope and
sovereign character of this State activity seemed
to substantiate the doctrine of State sovereignty.

But the Civil War definitely and finally decided
that the State is not sovereign, although it ex-
ercises many of the powers usually regarded as

sovereign. The accepted interpretation of the

relation of State and Federal governments under
the Constitution is, that neither is sovereign.

The people of the United States are alone sov-

ereign. They have made both the Federal Gov-
ernment and the States their agents for certain

specified purposes, and for those purposes each

is supreme and uncontrollable by the other. The
organs of the State are concerned solely with

those powers reserved to the States, and do not
possess and cannot have imposed upon them by
the Federal Government, duties which are given

by the Constitution of the United States to that

government. The Constitution of the United

States places upon the State a few, but very

few, duties in connection with the conduct of

the Federal Government. The most important of
these are those of electing the United States
senators; of conducting the election of presi-

dential electors, and of members of the House
of Representatives; and of providing a militia

for federal use in certain contingencies. Disre-
garding, for the purpose in hand, these limita-

tions and exceptions, we may treat the State
Constitutions as if they operated within the sev-

eral States to the exclusion of all other authority.

The closing years of the colonial period saw
the 13 colonies in the possession of constitutions,

either written or unwritten, which were in most
respects essentially similar and which were, on
the whole, well adapted to tlie needs of the in-

habitants. The severance of the political ties

which had bound the colonies to Great Britain

made necessary the adoption of bodies of funda-

mental law for the new States. With the ex-

ception of Rhode Island and Connecticut, all

of the original States had adopted new constitu-

tions when the present Federal Constitution

went into effect. In Massachusetts, a convention

(17S0) draughted a constitution and submitted

it to the people for ratification. New Hampshire
adopted her first constitution (1776) without

popular ratification, but submitted a second con-

stitution, drawn up by a convention, to the

people, by whom it was adopted in 1784. Rhode
Island and Connecticut, whose colonial charters

granted in 1662 and 1663, needed few changes to

adapt them to the needs of statehood, did little

more than to substitute the name of the people

for that of the king and continued these docu-

ments as their constitutional law until 1842 and
1818 respectively. In the remaining nine States

the constitutions were in every case adopted by
conventions, without submission to popular vote,

although in only one State, Delaware, had the

convention received a formal mandate for so

doing. In each of these States, except Dela-

ware, the convention exercised the powers of a

legislature as well as those of a constitutional

convention. These revolutionary constitutions

were very short and most of them hastily con-

structed. They contained little besides a bill

of rights and an outline of the frame of govern-

ment. Their chief purposewas to define the

fundamental principles of civil liberty and "to

distribute all, rather than to withhold any, of the

powers of government."
The history of the colonial period had taught

the people that the legislature was the protector

of their rights and liberties and that the other

two departments were to be feared and guarded
against as the representatives of the English

crown ; hence, in framing their new constitutions

they gave predominent weight to the legislature,

and defended the rights of the people against

executive and judicial encroachment bv provi-

sions in their declarations of rights and further

by subordinating both, and especially the former,

to the legislature. In eight of the original States,

the governor was appointed by the legislature

and in Massachusetts alone did he receive the

veto power. The highest judges were in no case

elected by the people. In nine States they were
chosen by the legislatures, in three by the execu-

tive and council and in one by the executive
council alone. The possession of a freehold

or the payment of a tax were qualifications re-

quired of all voters, with a few minor ex-

ceptions, as in Rhode Island, where the eldest
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son of a voter who qualified by the posses-

sion of property of the value of $2,000 or of

$100 a year, could vote, or in Pennsylvania,

where the sons of a tax-paying voter were
likewise privileged to vote. South Carolina

alone imposed a religious qualification : belief in

God. In the five States where the governor was
elected by the people, a higher property qualifica-

tion was demanded for the electoral franchise in

voting for governor than for members of the leg-

islature. Nearly all of the States required addi-

tional qualifications for office holding. In six

States, property qualifications, ranging from a
freehold to $50,000, were demanded of the gov-
ernor and six prescribed a religious qualification

for the same office. New Hampshire, Maryland
and North Carolina permitted none but Protes-

tants to occupy the governor's chair; Massachu-
setts none but Christians, while Delaware made
belief in the Trinity, and Pennsylvania and North
Carolina belief in God and in the divine authority

of the Bible, necessary qualifications.

Three well defined periods can be traced in

the development of American State constitutions

since the Revolution: (i) From the Revolution

to the War of 1812; (2) From the War of 1812

to the Civil War; (3) From the Civil War to the

present time. The first period may be character-

ized as that in which the legislature was supreme.

The legislature, historically the guardian of pop-
ular rights against the British government, con-

tinued to be regarded as the best and safest

repository of power. The strong colonial execu-

tive was replaced by a governor having very
slight administrative duties and even less discre-

tionary power. He was elected by the legis-

lature in most of the States, had the veto power
only in Massachusetts and was unable to ad-

journ, prorogue or dissolve the legislature. The
constitutions were based upon a belief that the

people had nothing to fear from the legislature,

but that they should be safe-guarded against the

executive and judiciary.
_
The second period

experienced most far-reaching political and social

changes in the United States. Democracy was
everywhere triumphant and American political

institutions, including State constitutions, were
very thoroughly democratized. The earlier

period placed marked limitations upon the privi-

lege of voting, while the second nearly every-

where granted manhood suffrage to whites.

State governors and judges were generally

elected and the judicial term was shortened.

The governor began to acquire the veto power.
The confidence reposed in the legislature had
been, in a sense, misplaced. In the early part

of the second period there was much reckless

management of the finances, money was squan-
dered on the most chimerical schemes for in-

ternal improvements, charters were granted for

banking institutions that had little or no capital,

special legislation of the worst sort was passed,

monopolies were created, appointments con-
trolled, unmerited exemption from taxation was
voted, and laws were even passed for the pur-
pose of affecting cases pending in the law courts.

The day of reckoning came in 1S37 and since

that time there has been a constant tendency to

check and limit the powers of the legislature.

The revolutionary practice of adopting constitu-

tions in State constitutional conventions, without
ratification by popular vote, gave place to the

direct reference of constitutions and their amend-

ments to the people at the polls. The desire

to narrow the field of legislative competence was
further evidenced by the adoption of amend-
ments limiting its authority over specified fields.

Few important changes in the principles of State

constitutional law took place before the Civil

War. The chief improvements were of an ad-

ministrative character. The Civil War, which
marks the beginning of the third period, brought
about a' radical readjustment of economic and
industrial conditions throughout the United
States, and, in addition, effected a complete
change in political conditions in the Southern
States. The predominant characteristic of this

period has been a continued and increasing dis-

trust of the State legislatures, which has re-

sulted in very marked limitations of their powers.
These have been effected chiefly in two ways.
First, the field of legislative activities has been
decreased by prohibiting the passage of certain

laws or classes of laws ; by direct legislation by
means of constitutional amendments in matters
formerly controlled by the legislature; and by
requiring popular approval, at the polls, of cer-

tain legislative measures, before they can be
enacted as laws. Second, the powers of the gov-
ernor and judges have largely increased. The
governor's term which was, at first, annual in

all but three States, has been greatly lengthened

and is now annual in two only, while nearly half

the States have a four-year term. His power
has been further enhanced at the expense of

the legislature by an almost universal grant of

the veto, only three States withholding this

power and 26 granting, in addition, the power
to veto items of an appropriation bill. The State

of Washington even allows the executive to veto

items of any bill and the governor of Pennsyl-

vania can approve such portion of an item of an
appropriation bill as he sees fit. In 1901, he
ivetoed 47 and cut down or partly vetoed 132

other items of appropriation measures. The
executive appointing power has been materially

augmented and the power to pardon and reprieve

has been nearly everywhere granted. These
changes are indicative of a growth in the con-
confidence placed by the people in the governor,
which is the most important source of his in-

creased power. This confidence has been en-

gendered by the fact that responsibility can be
fixed upon the single executive, as it cannot be
upon the legislature, which is. under our Amer-
ican system, without responsible leadership. The
judicial office, although based in a large inajority

of cases upon popular election, has had its term
materially increased in this period.

Another evidence of the increasing lack of
confidence in the legislature is the limitation of

the time during which the legislature can sit.

This has been accomplished by decreasing the

frequency and by limiting the duration of the

sessions. Public opinion has traveled far from
that of the revolutionary period, which was ex-

pressed in the so-called axiom of political

science : "Where annual sessions end tyranny
begins." Six States only, and all of them of the

original 13, retain annual sessions. Alabama,
in her recent constitution, has prescribed a quad-
rennial session. Twenty-nine States limit the

duration of the session to from 40 to 90 days.

This attitude of the people is further shown by
numerous constitutional provisions adopted for

the purpose of preventing the railroading and
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fraudulent passage of bills, especially during
the closing days of the session. For example,
in New York, no bill may be passed or become
a law unless it is printed and lies, in its final

form, for at least three calendar legislative days
upon the desks of the members, unless the gov-
ernor certifies to the need of its immediate pas-
sage ; and no amendment is allowed on the last

reading of a bill. Other provisions attempt to
prevent or punish bribery and make impossible
the appointment of a legislator to any civil office

during the term for which he is elected.

The rapid growth of State debts during the
half century preceding 1870 was another cause
of great dissatisfaction with the legislatures.

The total State indebtedness in 1825 was
$12,790,728, in 1870, it had risen to the portentous
sum of $352,866,898. Drastic measures were
taken by a large number of States to prevent
further squandering of the people's money by
their representatives, with such success that the

total of State indebtedness has been reduced to

about $172,000,000 (1904). Most States forbid

the legislature to contract debt for more than a
maximum amount fixed by the constitution.

(For example, $50,000 in Oregon; $1,000,000 in

Pennsylvania.) New York State allows the
legislature to issue deficiency bonds, not to ex-
ceed $1,000,000, and to contract debt for the pur-
pose of repelling invasion or of suppressing in-

surrection, but for all other purposes the approval
of the voters is necessary before a loan can be
contracted. Moreover, nearly every State re-

quires that a sinking fund be established for
every bonded loan issued.

This distrust of the legislature is trace-
able to several causes. State legislation has
been frequently hasty and ill-advised. In New
York from 1895 to 1904 the courts pronounced
41 laws, passed by the legislature, unconsti-
tutional. Special legislation has engrossed
the attention of the legislators and has often
been so obviously opposed to the general
welfare that public opinion has imputed the
worst of motives to the members. The people
are convinced that the party "boss" controls the
legislature, the members of which merely regis-

ter his will; and that he orders measures passed
for partisan or corrupt purposes. The second of
these reasons is unquestionably the most in-

fluential. A vast majority of the laws passed
in the average legislature concern local or spe-
cial interests. Eight typical States, in 1901,
passed a total of 7,032 statutes, of which 5,876
were of local or special import. The objections
to this class of legislation are two- fold. First:

the time and interest of the members are so
largely occupied with the work of obtaining
legislative favors for political and personal
friends that insufiicient time and attention are
give to bills of a general character whose effect

upon the private or political fortunes of the
legislators may not be so intimate. Second;
special legislation, particularly for corporate in-

terests, gives ample opportunity for l)ribery and
corruption, which, although doubtless not so
great as is often charged, is commonly believed
by public opinion to be associated with the pas-
sage of such measures. Perhaps an even greater
evil is the constant changing and amending of
city charters and other local government laws
in the interests of the "boss" or party which
controls the legislature, or of influential public

service corporations. Sometimes an entire city

government has been legislated out of office, as in
the Pennsylvania "Ripper" Act of 1902. To
chock this abuse, 36 States have adopted consti-
tutional provisions forbidding special or local

legislation. These provisions vary greatly.
Some of them are very sweeping and stringent
and others have not been carefully enough
draughted to prevent the continuance of the
practices they were intended to abolish. The
most common of these provisions require incor-
poration under a general law ; prescribe legis-

lative auditing of private claims
; prohibit ex-

emption from taxation, except under general
laws ; forbid the passage of acts, e.xcept as gen-
eral laws for the chartering and government of
cities and towns and, in the realm of purely
private law, interdict legislative divorce and
legislative admission to the bar.

The result of the presence, in the constitution,

of this great mass of matter, either directly or
indirectly restrictive of the powers of the legis-

lature, has been to abolish the distinction in

character which formerly existed between con-
stitutional and statue law, and to incorporate in

the body of supposedly fundamental law details

that more properly belong in a statute or even
in an administrative ordinance and thus enor-
mously to increase the size of the constitution.

It must be remembered that the State legislature

is not, like Congress, a body exercising only
delegated powers. Any power within the com-
petence of the State it can legislate upon, unless
forbidden by the constitution ; hence any limita-
tion of its power must be expressly stated in

the constitution. This is the reason why dis-

trust of the legislature has caused such an in-

crease in the size of our State constitutions.

The frequent and lengthy additions to our
State constitutions are themselves a fruitful

source of further amendment, for the more elab-

orated the fundamental law is in a growing
civilization, the more frequent will the changes
be. Dealing, as they do, often in minute detail,

with a large range of subjects, constant revision

is necessary to remedy defects and to meet the
needs imposed by changing conditions. The
New Hampshire constitution of 1776, excluding
the preamble, contained 600 words ; the present
constitution of Missouri or South Dakota con-
tain over so times as many.

Constitution making has been most active in

the West and South. Economic and social

changes have been the chief causes in the West,
while in the South, the Civil War and the suc-
cessive attempts at a settlement of political

problems have occasioned the frequent adoption
of entirely new constitutions. Massachusetts
has lived, since the Revolution, under the con-
stitution of 1780; but several of the Southern
States have adopted five and six entirely new
constitutions in addition to numerous amend-
ments. Nine n^jw constitutions were adopted,
and two were rejected, during the period from
1890 to 1903. and in the shorter period from
1895 to 1903, 284 amendments were proposed
and 168 adopted. Practically every State has
made some change in its constitution within the
last ten years.

The method of amendment varies in the dif-

ferent States. Tlie practice of submitting funda-
mental law to the voters for adoption had been
almost universally in vogue, except in the Con-
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federate States, for about three quarters of a cen-

tury before 1890, but while the North and West
still make this method obligatory, six Southern
States, largely influenced by the negro problem,

have recently promulgated new constitutions by

act of the constitutional convention without pop-

ular ratification. In all but 12 of the States,

constitutional provision is made for calling con-

ventions for the purpose of general revision of

the constitutions. The legislatures in most of

these States, if their action is supported by the

voters at the polls, can call conventions. Sev-

eral make obligatory the submission to the

people, at stated intervals (N. Y., Md., Va., C,
20, Mich., 16, la., 10, and N. H.. 7, years) of the

question whether a convention is desired or not.

Every State, save New Hampshire, makes pro-

vision for ordinary amendment by legislative

initiative and in all of these, except Delaware, by
submission to the voters for ratification. In

Delaware only, is the legislature, acting by two
thirds majorities for two successive legislatives,

competent to adopt a constitutional amendment
without popular vote. South Carolina

^
and

iVIississippi have the unique method of requiring

an amendment, which has been proposed by two
thirds of each house of the legislature and ap-

proved at the polls, to be further ratified by a

majority of each house at the next legislature.

Twenty-eight States allow one legislature, gen-

erally by a two thirds vote of each house, to

propose amendments. In 12. two successive leg-

islatures must each adopt the proposed amend-
ment before submission to

_
the people.

^
A

majority of votes cast is sufficient for adoption

in all but three States. Rhode Island requires

a majority of three fifths of the votes cast, while

Missouri and Wyoming prescribe a majority of

all the voters of the State.

After the grant of the franchise to the negro

during reconstruction, the ideal of manhood
suffrage was very nearly attained. Recent years,

however, have shown a tendency to restrict the

franchise. Seven of the Southern States have

adopted restrictions (six of them constitutional),

which were primarily designed to deprive the

negro of the right to vote and which have, in

spirit at least, annulled the 15th amendment.
Even when the race problem is not involved,

there is a tendency to place a higher value on the

elective franchise. An increasing number of

States are restricting the privilege to citizens

of the United States (only about one fourth now
permit aliens to vote), and a number of recent

constitutions have imposed the qualification of

ability to read and write English. In all, 13

States have an educational qualification, in sev-

eral alternative with a property qualification.

The typical State Constitution contains: (l)

A definition of boundaries, except in the older

States; (2) A bill of rights; (3) A frame of

government; (4) A great mass of miscellaneous

provisions, arranged with slight regard for log-

ical classification, "relating to administration and
law, including articles treating of education, of

the militia, of taxation and revenue, of the pub-
lic debts, of local government, of State prisons

and hospitals, of agriculture, of labor, of im-
peaclinient and of the method nf amending the

constitution, besides other matters still less polit-

ical in their character" ; (6) The schedule, which
contains temporary provisions about putting the

constitution into effect.

A bill or declaration of rights, historically the

most important part of the document, is found in

every State Constitution, except Michigan's,

where there is no separate bill of rights. It

contains those fundamental guarantees of per-

sonal liberty, the most prized heritage of our
race, whicn are most familiar through incorpora-

tion in the Federal Constitution, and in addition,

many provisions, widely dissimilar in the several

constitutions, defining supposedly inherent rights

of the individual. The bill of rights of the

Federal Constitution restricts the Federal Gov-
ernment alone ; hence the necessity for the incor-

poration of a bill of rights in the State Constitu-

tion. Mention will be made of one only of the

rights thus secured to the citizen. Religious

liberty, in its fullest sense, was not a possession

of all people in the American States during the

early years of national independence. Connecti-

cut did not abolish her established church until

1818 and that of Massachusetts was not fully

disestablished until 1833. At the present time

all States have constitutional guarantees of free-

dom of conscience, of expression of religious

opinion, of worship or of non-worship and of

equality of all religious denominations in the

eyes of the law ; although the Christian religion

is by the common law recognized as the prevail-

ing religion of the country, as is witnessed by
the laws of blasphemy and of observance of the

Christian Sabbath.
The frame of State government is strikingly

similar throughout the Union. Each provides

for an executive department consisting of a gov-

ernor, a lieutenant-governor in most States, and
heads of the important departments of adminis-

tration (Secretary of State, treasurer, comp-
troller, attorney-general, etc.), elected in nearly

all of the States and constituting, with the gov-

ernor, what is in reality an executive in commis-
sion. While in the Federal Government the

President is the executive, the State governor

is merely a part of the executive; a number of

the most important heads of departments being

nearly or quite independent of the governor,

although in some States subject to removal from
office for cause shown. They are practically

colleagues, not subordinates, of the governor.

Executive decentralization is the rule; a rule

still further enforced by the creation of large

numbers of administrative boards and commis-
sions, all of which are created by law and have
their duties prescribed by the legislature and,

whether appointed by the governor or not, are in

practice very little under his control. A number
of State governors have, in recent years, called

attention to the defects of such excessive decen-

tralization and have asked the legislatures to de-

vise remedies for what they deem a growing
evil. The governor's power of appointment is in

most States small and his actual control of ad-

ministration is even less. His greatest power
and responsibility are derived from the posses-

sion of the veto and the marked increase in

recent years in the influence of the gubernatorial

office has been due to the governor's share in

legislative power and hardly at all to his execu-

tive and administrative functions.

The legislature is everywhere bicameral. Two
houses exist because the American people believe

that the bicameral system embodies a sound
principle of political science and not because

Special classes, or elements of the body politic,
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can thereby obtain a share in government ; for

everywhere, except in Rhode IsLind and Con-
necticut, representation in both houses is based
upon population, the only difference being that

the senatorial district is the larger. The town
is the basis of representation in the senate
of Rhode Island and in the House of Representa-
tives of Connecticut. Although over one half

of the States give the initiation of money bills

to the lower house, there is no sufficient reason
for such discrimination. The practice is a sur-
vival of colonial custom or is a meaningless copy
of Federal or English precedent.. In other mat-
ters the powers of the two houses are in general
identical, except in the process of impeachment
and in some States the senate has the power of
confirming executive appointments. The com-
mittee system, modeled closely after that of Con-
gress, is everywhere in use and rules and
procedure are practically the same as the Con-
gressional. The governor and heads of depart-
ments never occupy seats in the legislature and
the English system of government through a
premier, who is subject to a parliamentary ma-
jority, has never found lodgment in the United
States.

The organization of the judicial department
varies somewhat in the several States, although
the difference is rather in the degree of devel-
opment than in the principle of organization.

Most States have at the head of their system
a single court of appellate jurisdiction, called,

generally, the supreme court, sometimes the

court of appeals ; and a superior or circuit court
of highest original jurisdiction. Lower courts
consist of county and local courts of inferior

jurisdiction. In New York, whose judiciary

may be taken as an example of more highly
organized systems, which obtain in some of the
larger States, the State courts consist of a court
of appeal.s, four appellate divisions of the su-

preme court, with justices assigned from the

supreme court, and the supreme court of 76
judges, county courts, except in New York Coun-
ty, and courts of the justice of the peace. The
cities of the State have special municipal courts.

In counties having a population of 40,000 or
over there is a surrogate's court for probate
jurisdiction. Separate chancery courts, which
were found in nearly all of the original States,

were regarded as inconsistent with the demo-
cratic spirit of the age and now exist in a few
only of the older commonwealths. Equity juris-

diction is, however, administered in all of the
other States by the regular judges of tlie law.

Georgia was the only revolutionary State to

vest the election of judges with the people. Six
gave the choice to the legislature and in the
remaining six, the governor, with the consent
of the council (in Delaware of the legislature),

made the appointment. The strong democratic
wave which swept over this country in the early

part of the 19th century, affected tlie judicial

office by very generally transferring the election

to the people and by adopting a short term in

place of the life tenure of the early period.
There are now 34 States which vest the election

of the higher judges in the people, while minor
judges are even more generally elected. The
governor appoints in six States, subject to the
approval of the council or senate. In Connecti-
cut, the governor nominates and the legislature

elects. In Rhode Island^ Vermont, Virginia and

South Carolina the legislature both nominaces
and elects the judges. Massachusetts, Rhode
Island and New Hampshire (until 70 years oi
age), alone retain life tenure. The term in

Pennsylvania is 21 years, in Maryland, 15, and
in New York, 14. Vermont has the shortest term,

two years, while the average is from six to eight

years. Judicial salaries have been considerably
increased of late, but in many States are still

altogether too low to command the best or even
thoroughly qualified men. They range from
$2,000, in Vermont to $17,500 for supreme court
judges in New York city, which is the highest
judicial salary paid in .America. The average
for supreme court judges is about $5,000. In
some States judges are removable by impeach-
ment and in others by an address of both houses
of the legislature, a two thirds vote generally
being necessary.

The local government divisions of the State
are the creation of the legislature, which, unless
expressly restrained by the constitution, can
make and change them as it pleases. Legally
they are political divisions erected by the legis-

lature for the purpose of assisting in the gov-
ernment of the State. Historically the principle

of local self government lies deeply embedded
in our political life and this fact has been recog-
nized in several recent constitutional enactments,
which limit the hitherto unrestricted control ot
local government by the legislature, notably in

California where cities have the right to frame
their own charters.

Two among the numerous miscellaneous
provisions of the modern State Constitution
deserve especial mention : those dealing with
education and with the control of corpora-
tions. Formerly education was a purely local

concern, but the increasing recognition of the
political importance of education in a de-
mocracy has led the State to grant extensive
aid and to assume a large degree ot c^nrol.
Practically all of the States now have a State
superintendent or commissioner, generally
elected and nearly always a constitutional officer,

and State boards of education. All but a few of
the older States, in addition to financial assistance
to primary and secondary schools, maintain State
universities. So vital is the subject considered
that the people embody the most important reg-
ulations in the constitution. Even the revenues
for the support of the universities are secured
beyond the chance of hostile legislation by a con-
stitutionally fixed rate of taxation.

The growth of great transportation and in-

dustrial corporations in recent years has been
the cause of a vast amount of restrictive and
regulative legislation. Popular fear of the rail-

road combination and of the industrial trust, and
distrust of the legislature as an efficient and
incorruptible agent for dealing with capitalistic

monopolies, have led the voters in 19 States to

incorporate provisions in their constitutions for-

bidding the combination of competing railroad
and telegraph lines, while anti-combination laws
have been passed by 16 of the remaining States.

The lack of power to regulate interstate com-
merce has made most of these efforts at control
of transportation ineffective and a demand for
more effective congressional legislation has con-
sequently arisen. Anti-trust agitation has
been so wide-spread that 30 States have now
passed laws against trusts, and of this numberi
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about one half have anti-trust clauses in their

constitutions. Nearly 40 States have provisions

against monopolies, either in constitution or

statute, and every State of the Union has found

the regulation of corporations necessary. The
subject of corporation control has aroused more
interest than any other question that has been

before the American people since the era of re-

construction. Even in the recently adopted

southern constitutions, the control of corpora-

tions was second only to the disenfranchisement

of the negro as an object of popular desire. See

Constitution of the United States; Govern-
ment.
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42. United States — The War with Spain.

The Spanish-American War of 1898 was the

outcome of conditions set up in Cuba by the

political discontent in the island during nearly

the whole of the 19th century, varied in the

latter h-'f by long continued revolts. _
The

Unite'' States government, controlled as it was

in '..e earlier half of the century by the slave

interests of the South, had desired and made
overtures at intervals to annex the island. But

this wish disappeared with the changed condi-

tions brought by the Civil War. There was

no longer a reason through desire to extend

slave territory, and the annexation of a large

alien population, much of which was colored,

was repcllant. The ten years' war in Cuba,

which began in 1868 through the refusal of

Spain to accede to plainly necessary reforms,

had been ended by promises from Spain which

were not kept. Revolt thenceforward was pas-

sive rather than active, but sure in time to break

into activity, which it did in 1895. The corn-

mercial and social conditions begotten by chronic

strife through so many years wrought not only

upon the sympathies of the LTnited States, but

generated ill feeling which must always come
when trade interests are deeply injured. Large

property interests in the island itself were held

by Americans, many of whom suffered most

severely. By the end of 1897 the island had been

brought to the verge of ruin. The insurgents,

always strong in the east, had raided the west,

burning canefields and destroying plantation

buildings in the attempt to create a desolation

which would make Cuba valueless to Spain.

The Peninsular Government with more than

200,000 men in the island was making no head-

way against the insurgents. It had become clear,

as Consul-General Lee reported to his govern-

ment, that Spain was powerless to suppress the
revolt, and the insurgents equally powerless
against the Spanish occupation. A large propor-
tion of the rural population had been brought
within the Spanish lines by a decree of Governor-
General Weyler, issued early in 1897. But the
Spanish authorities could feed neither them nor
their own troops. Destitution, starvation, and
death to an appalling degree was the result ; cul-

tivation outside the Spanish lines practically

ceased ; the commonest necessaries of life had to

be imported. Spain looked upon the situation as

due largely to American sympathies and aid. No
doubt the dogged persistence of the insurgents
was due in a considerable degree to hopes of
American intervention, but the fact is that the
American government loyally did its duty in

suppressing unlawful attempts to send aid from
its territory. It could not suppress the general
sentiment of the country for a much suffering

population. The American government thus felt

called upon to insist upon reforms which would
restore something like the normal conditions of

human society, and this pressure, united with
the action of the Spanish liberals, caused to be
enacted the law signed by the Queen Regent,
November 1897, establishing a system of Cuban
autonomy. General Blanco was sent in the be-

ginning of 1898 as governor-general with the

avowed object of pacification upon such lines.

But the Spaniards and their friends in Cuba
were opposed to the scheme as granting' too

much ; the insurgents,
^
as granting too little.

Nor were the latter willing to continue the dom-
inancy of Spain at any price. Nothing short of

independence would be listened to. The attempt

was thus doomed to failure. January i8g8 was
marked by serious military riots in Havana due
to the opposition of the Spanish party to Blanco.

In consequence of the supposed danger from
these disturbances to American citizens, the

Maine, which had been for some time at Key
West and vicinity, engaged in looking after fili-

bustering attempts, was sent to Havana. Her
arrival gave fast offense. She dominated the city

from her anchorage, and her coming was thus
looked upon as a threat. Her destruction, 15

February, naturally laid by the American public

at the door of the Spaniards, brought a state

of excitement which, combined with the previous
feeling, made war dangerously near. The Court
of Inquiry of which Admiral (then Captain)
Sampson was president, after sitting more than

a month, rendered a finding that her destruc-

tion was due to an exterior mine. This finding

was chiefly based upon the extraordinary man-
ner in which the keel was forced up at the centre

of the explosive effort, 34 feet above its normai
position. As the ship settled but from four to

six feet before touching bottom, it would seem
impossible that any launching forward of the

after body could have produced such an effect.

Two other considerations add weight to the

board's finding; the first, that the only ship of

the American navy ever so destroyed had to wait

to arrive in an unfriendly port before the catas-

trophe should be accomplished; the second, the

wholly different effects of the explosion of the

forward magazine of the Oquendo after

the Santiago action. The finding of the board in

no way implicated the Spanish government, and

the writer, as a member of the board, can state

explicitly that no member of the board held
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such a view. It should lie added that tlie very
cursory and untrustworthy examination by the
Spanish divers is sliovvn by their report that
the keel appeared to be intact.

Events thenceforward marched rapidly. Con-
gress and the people of the United .States both
became very hostile in sentiment to Spain. As
early as January the government had taken steps

to cover eventualities, as far as the navy was
concerned, by ordering that the time expired
men should be retained, and after the Maine
disaster, ships were concentrated ; the North At-
lantic squadron at Key West, the Asiatic squad-
ron at Hongkong (ordered 25 February). Con-
gress 9 March voted $50,000,000 for national

defense; merchant vessels and yachts were pur-
chased and armed ; colliers and two hospital ships

equipped ; the four large ships of the American
line taken over for service, and the two cruisers

built at Elswick for Brazil, purchased and re-

named the New Orleans and Albany ; the latter,

however, was not far enough advanced to be
used during the war. An American merchant
ship which had been converted into a cruiser

by Brazil was also bought, as also the Diogenes
of 1.800 tons, built for Peru and never delivered,

renamed Topeka ; a small torpedo boat pur-

chased in Germany and named the Somers. which
did not reach the United States until after the

war. The treasury department turned over to

the navy 15 revenue cutters and four lighthouse

tenders, all of which did good service. Coal in

quantities was forwarded to Key West, which
rapidly assumed the prominence of an important

naval base, the command of which was assigned

to Commodore Remey. A squadron was formed
at Hampton Roads of the Brooklyn (flag), and
battleships Massachusetts and Texas, denomi-
nated the ilying squadron with Commodore
W. S. Schley in command.

The two navies stood as follows

:
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Cincinnati, Marblehead, Detroit; (cruisers gtin-

boats) Wilmington, Machias, Castine, Nashville,

Newport, Helena, Dolphin, and auxiliary May-
flower; (torpedo boats) Dupont, Porter, Foote,

Winslow, Gushing, and Ericsson; (armed tugs)

Nezinscot, Samoset, the armed lighthouse tender

Mangrove and supply steamer Fern. By the

afternoon of 23 May, 20 of these were on the

blockade, which was established from Cardenas,

85 miles east of Havana to Bahia Honda, 55
miles west. It had been Sampson's wish to at-

tack Havana at once and the order of battle was
prepared, but the navy department refused con-

sent, holding that the heavy ships should not

be risked against batteries until the Spanish

squadron should be met. This was undoubtedly

correct in principle, but Sampson's knowledge

of the conditions was more complete than that of

the officials in Washington and the writer is of

the opinion now as then, that had Sampson had

his way he would have taken Havana at once,

without loss or serious injury to his fleet. It was

his intention to go within 800 yards of the bat-

teries, the water being extremely deep to the

shore itself; it would have been impossible for

the men in the batteries, exposed as they were,

to stand to their guns under the fire of the rnul-

titude of small guns carried by the small ships.

Sampson yielded to the department's views with

great reluctance. Commodore Dewey, who had

relieved Rear Admiral McNair in command of

the Asiatic Station had concentrated, by order

of the department of 25 February, all the ships of

his squadron at Hongkong.
His squadron was composed of the

Olympia .

I!.iltimore

Raleigh . .

Boston .

.

Concord .

Petrel . .

.

Tons Speed

5,870
4,413
3.183
3,000
1,710

21.6
20.
19.

15-5
17-3
13-7

Main Armament

4-»":
6-6"
1-6";
2-8";
6-6"
4-6"

10-5"

10-5"
6-6"

The ships carried also 36 6- and 3-pounders,

40 smaller guns and 19 torpedo tubes ; the crews

numbered 1,743 men. The revenue cutter Mc-
Culloch, lately arrived, had been joined to the

squadron, but', lightly armed, could not be con-

sidered as adding to his fighting force. At
Manila, under Rear Admiral Montojo, were
available for action the

Reina Cristina .

Castilla .

lion Antonio de
Ulloa

Don Juan de
.Austria

Tsla de Cuba. . . .

Isla de Luzon. .

.

Marques del Duero

Tons

3.090
3.342

1,152

I.IS2
1,040
1.040
500

Speed

16.0
0.

14.

14.

15.9
15-9

Main Armament

6-6.2"
4-5-9"

2-4.7"

4-4-7"
6-4.7"
6-4.7"
2-4.7"

2-4.7"

* This ship's machinery was under repair and the

other two guns of her main battery were mounted, one

at El Fraile, the other at Sauglcy Point.

Two 2.9", two 2.7", 27 6- and 3-pounders, 19

smaller guns and 17 torpedo tubes, with crews

amounting to 1,695 men, were carried by the

ships just mentioned. Besides there were the

Velasco of 1,139 tons with two of her four guns

at El Fraile and two gunboats, the Correo and

General Lezo of 525 tons and three 4.7" guns

each. All these were under repairs and took
no part in the coming action, the crew of the
Velasco manning the hastily built batteries at

the entrance of the bay 25 miles from Manila.
The Castilla, a wooden ship, built in 1881, had
to be towed, as she could not use her engines.

It must be admitted that the Spanish outlook
was a sorry one and fully as hopeless as the re-

port of Admiral Montojo indicates it to have
been in his own mind.

The Baltimore had arrived at Hongkong 22

April, and was allowed by the Hongkong author-

ties to be docked. On the 25 the British gov-

ernor requested Dewey to leave, and the squad-

ron went to Mirs Bay, 30 miles distant on the

China coast, where it awaited the arrival of

O. F. Williams, the American consul to Manila,

whose local knowledge was regarded valuable.

He came 27 April and that afternoon the squad-

ron left in accordance with the navy depart-

ment's telegram, sent 24 April, announcing that

war had begun and directing Dewey to "com-

mence operations at once, particularly against

the Spanish fleet. You must capture vessels

or destroy." The telegram ended "Use utmost

endeavors," words which might have been

spared. On the same day that the American

squadron went to Mirs Bay, Montojo left with

the Reina Cristina, Castilla, Don Juan de Aus-

tria, Isla de Cuba, Isla de Luzon and the

Marques del Duero for Subig Bay, an excellent

defensive point 50 miles distant from Manila,

and one where batteries had been begun by Span-

ish army engineers. The bay was the site of a

proposed new Spanish naval arsenal, some build-

ings for which had already been erected. Mon-
tojo towed the Castilla. Three vessels had been

sunk in the eastern entrance to Subig Bay and

it had been hoped to hold the western with the

batteries and ships. But the batteries were not

ready. The failure of the admiral to have this

knowledge beforehand was in itself a startling

instance of the inefficiency of Spanish adminis-

tration. Receiving a telegram 28 April that

Dewey had left for Manila, Montojo held a

council and returned, mooring in a general east

and west line in Canacao Bay, just north of

the spit on which was the small naval arsenal

and village of Cavite and abreast the^ small bat-

teries mounting, on the sea front 4.7" B. L. ; on

Sangley Point two-s" .87 B. L. ; at Cavite three-

6".2 muzzle loading rifles. The Spanish squad-

ron was as well off there as anywhere.
_
These

guns were much better placed to aid it than

would have been the guns at Manila had he

chosen to lie near the town. At and near

Manila were 36 guns ; none of these were of great

range and most were ineffective. There were,

however, four 9".4S breech loaders and eight of

4".2 and 5".87 converted to breech loaders, but

his squadron would have had to He so far from
shore that their range would have been insuffi-

cient to protect it against the high power guns

of the Americans.
Dewey arrived off Subig the afternoon of 30

April, reconnoitred Subig with three of his ships,

and informed his captains assembled in con-

sultation of his intention (the Spanish ships not

being found in Subig) to stand on slowly and

arrive at Manila at daybreak. He stood for the

Boca Grande. The mouth of the bay, which is

half way between Subig and Manila, is 10 nau-

tical miles broad and divided by the island



UNITED STATES— THE WAR WITH SPAIN

Corrcgiclor two miles from the mainland on the
north, which thus forms the Boca Cliica (narrow
mouth). On the north side of this entrance were
two batteries, one (Punta Gorda) mounted 7"

muzzle loading rifles, the lower, two 6".2 B. L.
Hontoria rifles. On Corregidor itself were three
7" muzzle loaders looking north. Two miles
southeast of Corregidor is Caballo island on
which were three S."87 B. L. Armstrong rifles.

Three and a half miles from Caballo is El Fraile,

on which was a battery of three naval 4."7 guns
taken, two from the General Lcxo, one from the

Don Antonio de Ulloa. All these batteries were
built and manned by the navy. There were no
torpedoes, the channel being too broad and deep
for mining. The squadron naturally selected the

broad passage between El Fraile and Caballo,

wliich was reached at midnight. Signals from
Corregidor showed that they were discovered

and two shots were fired from El Fraile which
were answered by three of the ships, and the

squadron headed at slow speed for Manila, 25
miles distant. At 5. IS it was fired at from the

Manila and Cavite batteries as it approached

;

the Spanish ships being sighted to the south-

ward, the American squadron turned south and
opened fire at 541. The ships moved in column
three times west and two east, about parallel

to the Spanish line and at ranges varying from
5,000 to 2,000 yards. At 7 the Spanish flagship

made a futile effort to leave the line and attack,

and at 7.35, it being erroneously reported that

but IS rounds per gun remained for the s" bat-

tery, the American squadron hauled off and the

commanding officers called aboard the flagship

for consultation. The crews were given break-

fast. Nothing was known at the moment of the

effect of the attack, but somewhat later this

was evident when the two largest Spanish ships

were seen to be afire. Being assured as to the

ammunition supply, the attack was renewed at

II. 16 and continued until 12.40 when the .•\mer-

ican squadron returned and anchored off Manila.

The Reina Cristina, Castilla and Don Antonio

de Ulloa had sunk ; all the others were burned
by a party sent in from the Petrel after resistance

had ceased and the ships been abandoned. The
Spanish loss was 167 killed and 214 wounded;
there were of the Americans 7 slightly wounded.
While the American squadron was much more
powerful, the difference in character of ships

and numbers of types of guns cannot account for

tliis inuuunity from loss on the .\merican side.

All the ships were vulnerable to all but the very

lightest of the Spanish guns. The only reason-

able supposition is that the Spanish by want
of practice and through temperamental excit-

ability, could not shoot with any accuracy what-
ever. There was courage in abundance, but no
training.

Dewey made no effort to capture the city of

Manila, as he had no troops to hold it. No
further firing took place. Cavite arsenal was
taken possession of and a blockade of Manila
established. He lifted and cut the telegraph
cable, but the Hongkong office of the cable

company refused to take his messages as vitiat-

ing its contract with the Spanish government.
It was thus necessary to send a ship to Hong-
kong to cable thence. The McCulloch coaled
and left S May, and arrived at Hongkong the

7th with the official information of llie victory.

There was a period of quiet waiting for the

troops and ships, varied with rumors of the
despatch a fleet from Spain and by the arrival

of Aguinaldo and the organization of a Filipino

army which was later to give much trouble.

The first American troops, 2,500 in number,
reached Luzon 30 June accompanied by the

cruiser Charleston, which took over the sur-

render of Guam en route; the second expedition
of 3,500 arrived 16 July. Dewey in the mean-
time was rendered anxious by the departure from
Cadiz 16 June of the Spanish squadron under
Admiral Camara. This consisted of the second-
class battleship Pelayo, the armored cruiser Car-
los v., three destroyers, three armed liners (two
of which had been purchased from the Hamburg
line) and four transports. The expedition was
in reality as ill advised as any other act of the

Spanish ministry of marine. There were but

two ships of any power and one of these

slow ; the rest, excepting the destroyers, were
powerless for offense or defense. The battle of

Santiago, which left Spain's coast open to the

attack of the squadron which was formed to go
through the Mediterranean, settled the question

of their return, which was ordered from Spain

7 July. An expenditure of $320,000 for the ben-

efit of the canal company was the main result of

the expedition. In any case the arrival of the

Monterey 4 August and the Monadnock 16

August, very effective ships in smooth water,

removed any anxiety on the part of the Ameri-
can commander. While much was to come in

the Philippines, the battle of I May practically

determined that they were lost to Spain unless

she should succeed in destroying the American
fleet in the Atlantic ; should she do this the ques-

tion of final command in .'Vsian waters could

easily wait. The loss of the Philippines could

have no determining effect (valuable as the re-

sult was in prestige and in setting to rest any
question of a European concert of intervention)

so long as Spain could keep open her communi-
cations with Cuba, relinquishment of Spanish
authority in which had been announced in the

Congressional resolution of 20 April as the ob-

ject of American action. In the Atlantic was
her only battle squadron; so long as this was in

being, so long would the war continue.

Cervera left the Cape Verdcs with his four

armored cruisers and three destroyers 29 .'\pril.

This was known at the navy department the

same day and the news at once transmitted to

Sampson. The latter determined to go eastward
with the main part of the battle portion of his

fleet. He obtained the consent of the depart-

ment, coaled his ships and 4 May left with the

New York, Iowa and Indiana, the monitors
Amphitrite and Terror, the cruisers Montgom-
ery and Detroit, torpedo boat Porter, tug Wom-
patuck and collier Niagara. He had calculated

to reach San Juan by the 8th, judging that by
this date the Spanish squadron would be in that

longitude and promising with his usual excellent

judgment that San Juan was their objective, as

was the case. Should he not find them at San
Juan it was his intention to at once return to

Havana, after making an effort to occupy San
Juan and leaving the monitors there in occu-

pancy, to hold it against the Spanish squadron
should it appear later. Continuous breakdowns
of the monitors, which had to be towed a great

part of the way, and of the Indiana, so delayed

the squadron that it was not off San Juan until
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the early morning of 12 May. No Spanish ships

were there. The fortifications were, however,
assailed by the squadron in an active bombard-
ment of three hours, in which, on the American
side, one man was killed and four wounded.
On the Spanish side eight were killed and 20
wounded. There is little doubt, as is known
from Spanish officers present, that the place

would have been yielded had the attack been a
little longer continued, not through actual dam-
age but through pressure from a population

frantic with fear. Sampson, however, yielded

to the arguments regarding the necessity of

holding the fighting ships intact to meet the

Spanish fleet, and started westward.
The day previous to that of the action at San

Juan, occurred, as far as loss of life was con-

cerned, two of the most serious fights of the

war; one in connection with the cable cutting

at Cienfuegos ; the other at Cardenas ; both were
most gallant deeds. The four launches (includ-

ing two steamers) of the Marblehead and Nash-
ville, under the immediate charge of Lieutenant

Winslow, were employed in the former opera-

tion, which was carried on in the early morning
within a few yards of the beach under a cover-

ing fire from the ships in a rough sea and under

a severe rifle fire from shore. Three hours were
spent in lifting the cables, two of which were
cut; a third was lifted but as it was thought to

be a small cable connecting the destroyed cables

with Cienfuegos and thus useless, it was left

uncut, it being thought advisable not to delay

for the purpose under the heavy and increasing

fire. Lieutenant Cameron McR. Winslow and
12 men were wounded, two of the men mortally.

At Cardenas, which was blockaded by the

Machias, Wilmington, the revenue cutter Hud-
son and the torpedo boat Winslow, it was de-

termined to attack the three Spanish gunboats

in the port, which is extremely shallow and
difficult of access to larger vessels. The \Vins-

low, leading, had approached the town within

a mile when fire was opened by the Spanish

battery and gunboats. Though supported by the

other ships, the Winslow armed only with three

one-pounder guns could not make much return.

The Spanish fire was concentrated upon her, her

steering gear and one engine injured and a shell

exploded in one of her boilers. She became
helpless and drifted shoreward. The Hudson,
the lightest of the three other vessels, gallantly

went to her aid and towed her into safety, but

not before the Winslow's commander, Lieutenant

Bernadou, had been wounded, and a little later.

Ensign Bagley and two seamen killed and two
others mortally wounded by a shell which ex-

ploded on the deck. Her use for such a purpose

was, of course, not justified, and the same might

be said of much of the employment of these frail

crafts during the war, the paucity of vessels

and the necessities of the service making such

misapplication unavoidable.

Sampson, standing westward with his slow
squadron, received the firt news of Cervera's ar-

rival in the Caribbean at 3.30 a.m. 15 May while

off Porto Plata, San Domingo. He then learned

that Ccrvera was on the 14th off Curacao, and
that the destroyer Terror was at Martinique.
The telcKram announcing this directed him to

proceed with all possible dispatch to Key West,
whither Commodore Schley's squadron was also

ordered from Hampton Roads. Cervera's slow-

ness of movement had been a surprise to all

concerned on the American side at least. The
two large liners Harvard and Saint Louis had
been despatched, on his departure from the Cape
Verdes, to cruise on a line 73 miles north and
south about 100 miles east of Martinique, until

noon of 10 May. Had the orders read until 11

May, they would in all probability have sighted

the Spanish squadron at sea. As it was the
Harvard reached Saint Pierre, Martinique, at

9 A.M. of the nth and the destroyer Furor, Fort
de France, the capital of the island, at 5 P.M.

The news reached the navy department early

12 May by telegram from Captain Cotton of
the Harvard. The broken-down destroyer Ter-
ror came into Fort de France next morning and
remained there until 25 May when she went to

San Juan, where she will be later heard from.

The presence of Sampson at San Juan changed
Cervera's course. Had the American squadron
been slower by two or three days in reaching

San Juan, Sampson's surmise would have proved

correct. He would have found and destroyed

the Spanish ships there, where they were ordered

to go, instead of at Santiago. Cervera's infor-

mation regarding Sampson's movements caused

him to shape his course from Curagao, 290 miles

away, in hope of obtaining much needed coal, and
picking up the vagrant colliers Roath, Twicken-
ham and Restormel, which had been chartered

by Spain. These, however, failed him, but the

Curacao authorities allowed him 500 tons for the

Teresa and Vizcaya, and he was enabled to

obtain fresh provisions. At 5. IS P-M. IS May
he left for Santiago de Cuba. The Saint Louis

which had joined Sampson the morning of IS

May, was ordered with the armed tug Wompa-
tuck to Santiago to cut cables, and left the squad-

ron for that port almost at the same hour as Cer-

vera. Captain Goodrich, commanding the expe-

dition, succeeded 18 May in cutting one cable

in over soo fathoms of water, engaging the bat-

teries at the same time. Having succeeded, as

he supposed (mistakenly), in destroying the

Santiago-Jamaica connection, he left for Guan-
tanamo for the purpose of destroying the French

cable leading from there, but an engagement of 40
minutes with the Spanish gunboat Sandoval com-
pelled him to desist, the very vulnerable character

of his own ship, wholly unfitted for fighting, ren-

dering this necessary. At this time, 8 a.m., 19

May, Cervera was entering Santiago Harbor
only 40 miles away, having taken tlirce and a

half days to traverse the 600 miles from Curagao.

Sampson reached Key West at 4 I'.M. of the i8th

and found Commodore Schley's squadron, which
had arrived at midnight. All but the smallest

vessel off Cienfuegos were ordered by the navy
department to be withdrawn. The telegrams re-

ceived showed that the Washington authorities

were convinced by information received that the

Spanish squadron was supposed to carry muni-
tions of war essential to the defense of Havana,
and that it must reach this port or one con-

nected by rail with it, notably Cienfuegos. The
flying squadron was thus, with such additional

armored and other vessels as Sampson should
judge suitable, to proceed to Cienfuegos, Ha-
vana being covered by the remainder of the fleet.

Sampson was to have choice of command off

Cienfuegos or Havana ; Schley, however, to keep
the flying squadron. He generously gave the

opportunity to Schley, who having coaled, sailed
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on the forenoon of the 19th with the Brooklyn,
Massachusetts, Texas and Scorpion with orders
to estabhsh a blockade at Cienfuegos with the
least possible delay. Shortly after leaving Key
West he passed the Marblehead and Eagle re-

turning from Cienfuegos, Commander McCalla
of the JVJarblehead having withdrawn the whole
force on his own responsibility. McCalla com-
municated the situation there by sending the
Eagle to speak the Scorpion. Much was made of
his failure to mention an arrangement of signals

he had made with the considerable Cuban force

west of the harbor in case these latter wished
to communicate, but as will be seen later this was
of no consequence. The Iowa, the collier Mer-
rimac, the Castine and the torpedo boat Uupont
left on the forenoon of the 20th to join Commo-
dore Schley, thus making a force much more than
able to meet the Spanish squadron. A telegram
was received from the navy department at 12.30

A.M. of this day saying, "The report of the Span-
ish fleet at Santiago de Cuba might very well
be correct ; so the department strongly advises
that you send immediately by the Iowa to Schley
to proceed od Santiago with his whole command,
leaving one small vessel off Cienfuegos . . ."

The peculiar phraseology of the telegram, taken
in connection with the Navy Department's insist-

ence upon the necessity of Cervera's coming
within reach of Havana, caused doubt in Samp-
son's mind, and he thus determined to hold the
status quo until further information should be
obtained. He thus wrote Commodore Schley to

that effect, sending the despatch by the Iowa and
a duplicate by the Dupont, which vessels also

carried copies of a memorandum prepared by
Commander McCalla regarding the Cuban forces

west of Cienfuegos which showed that he had
communicated with them, and mentioning a con-

venient landing place some 13 miles from the

port. Events were, however, moving rapidly.

Lieutenant Staunton, Assistant Chief of Staff,

while in Key West in the forenoon of this day
was told by Captain Allen, the signal officer in

charge of the Key West telegraph office, that he
had received the night before (igth), after 6 p.m.,

through an employee in the Havana office, a
dispatch stating that Cervera had entered Santi-

ago that morning with his squadron. This
reached Washington as qualified by the word
"probably" which no doubt caused the phraseol-

ogy mentioned in the dispatch to Sampson.
Captain Allen stated that his correspondent

would thus send dispatches nightly after 6, and
Staunton arranged to go back that evening
(20th) for corroboration. This coming, a dis-

patch was prepared, as soon as Staunton returned

with the information, to go by the Marblehead,
supposed ready to leave for Cienfuegos, saying,

"Spanish squadron probably at Santiago de Cuba
— 4 ships and 3 torpedo boat destroyers. If

you are satisfied that they are not at Cienfuegos,
proceed with all despatch, but cautiously, to

Santiago de Cuba, and if the enemy is there,

blockade him in port. . . ." As it ap-

peared during the night that the Marblehead
might be delayed, Sampson upon arrival off

Havana in the afternoon (21 May) sent the

Hawk as the fastest of the squadron with a copy
of the despatch, and an additional memorandum,
the tenor of which urged the utmost despatch as

did also the verbal instructions which Lieutenant
Hood of the Hawk, was ordered to communicate.

Sampson moved with the available force on the

north side of Cuba to Nicolas Channel, in order
to have an advanced position in case Cervera
should move toward Havana from the east.

Hood arrived off Cienfuegos at 7.30 .a.m. 23 May,
delivered his dispatches and repeated the verbal

instructions. He returned the same day, reach-

ing Havana 25 May with dispatches from Schley
which reached Sampson at 9.30 p.m. of the .26th

by the Dolphin, whose failure to pick up the

squadron earlier was a startling instance of the

difficulty of finding even a large force at sea.

Schley wrote that he was by no means satisfied

that the Spanish squadron was not at Cienfuegos,

giving a number of reasons for his belief, one
of which was his having heard guns the after-

noon of 21 May (when about 40 miles from Cien-
fuegos), which he took to be a welcome to the

Spanish fleet. Lights, which turned out to be

signals by the Cubans as arranged with Com-
mander McCalla, had been seen to the westward
of the harbor, but this arrangement, not having
been communicated to Commodore Schley, was
not acted upon, though the fact of the presence

of Cuban troops in that vicinity was known
from the memorandum previously mentioned.

The report of Captain Dayton of 20 July
when blockading Cienfuegos would seem to

show that it was not necessary to apply to

the Cubans for knowledge regarding ships

in the harbor. Dayton says (p. 219 Appendix to

Report of Chief of Bureau of Navigation 1898)

"During the afternoon I made as close an inspec-

tion [of Cienfuegos Harbor] as practicable.

From aloft could detect in the inner harbor four

large steamers flying Spanish colors, one with

four masts and one smoke stack, one with three

masts and one smoke stack, and two with two
masts and one smoke stack ; also two fair-sized

gunboats, the larger being apparently of the

Esmeralda class. . . . The four-masted
steamer was surrounded by lighters and appeared

to be discharging cargo.**

The arrival of Commander McCalla, how-
ever (with the Marblehead, 24 May), who at

once found the Cubans at the point which had
been designated in his memorandum settled the

fact that Cervera was not at Cienfuegos. Com-
modore Schley thus left that evening with his

squadron, making, however, such slow progress

that he was not off Santiago, 315 miles from
Cienfuegos, until the afternoon of 26 May. The
^'ale. Saint Paul and Minneapolis were at the

moment off Santiago by orders of the Navy
Department to watch the port, and on the morn-
ing of 25 May the Saint Paul had captured the

British collier Restormel with 2,400 tons of coal

which had .already touched at Porto Rico and
Curasao from which latter place she had been
ordered to Santiago. The Harvard which had
also been there had gone to Saint Nicolas Mole
to send a dispatch received by the Scorpion 24
May from Commodore Schley. The three other
ships, sighting the smoke of a number of ships

to the south, had steamed in that direction, thus

leaving the port without any observing ship, a

fact which as will appear later might have had
most serious consequences. It was found that

Commodore Schley had determined to return to

Key West and at 7.45 p.m., signal being made to

that effect, the squadron headed westward with
the collier Merrimac in tow of the Yale. The
frequent breaking of the towline caused little prog-
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ress to be made. The Harvard on the morning
of 27 May reached the squadron and deliv-

ered a telegram received from the Navy Depart-
ment at Saint Nicolas Mole the preceding morn-
ing (26 May), the more important part of which
was that directing him to proceed at once and
inform Schley and also the senior officer present

off Santiago de Cuba as follows: "All Depart-
ment's information indicates the Spanish division

is still at Santiago de Cuba. The Department
looks to you to ascertain fact and that the

enemy, if therein, does not leave without a de-

cisive action. . . .* This was answered
(sending the Harvard to Kingston for this pur-

pose and for coal) in a telegram, the main parts

of which are as follows. ". . . . Merrimac's
engine is disabled and she is helpless ; am ob-

liged to have her towed to Key West. Have
been absolutely unable to coal the Texas, Marble-
head, Vixen and Brooklyn from collier owing
to very rough seas and boisterous weather since

leaving Key West. Brooklyn is the only one
in squadron having more than sufficient coal to

reach Key West. Impossible to remain off'

Santiago in present state of coal account of

squadron. . . . It is to be regretted that the

Department's orders cannot be obeyed, earnestly

as we have all striven to that end. I am forced

to return to Key West via Yucatan passage for

coal. Can ascertain nothing certain concerning

enemy. . . ." This was a very unhappy tele-

gram in view of the facts that the Iowa, Massa-

chusetts, Castine and Dupont had coaled from

the collier at various tunes and that the Texas
and Marblehead took coal the evening of the day

the despatch was sent ; that while it was but 790

miles to Key West, the Massachusetts had suffi-

cient coal to steam at 10 knots, 2,371 miles; the

Iowa, 2,028; the Texas, 1,459. The Brooklyn

had enough to have blockaded 32 days, the

Massachusetts, 24; the Iowa, 18; the Texas, 14,

and the Marblehead about 6 days and still have

enough to go to Gonaives Bay in Hayti (Testi-

mony Schley Court of Inquiry, p. 535)- There

was, moreover, the splendid and commodious
harbor of Gnantanamo but 40 miles east_ of

Santiago, to be had, so to speak, for the asking.

Had the squadron gone to Key West, it would
still have had to coal at an anchorage in the

open sea. Nor was any real endeavor made to

get information as to the presence of the Span-

ish squadron. Most fortunately the next day,

28 May, Commodore Schley now 38 miles west

of Santiago, decided to return and go off the

port. He arrived there the same evening and
the question of the presence of the Spanish

squadron was fixed by discovering the Colon
moored near the harbor entrance ; and another

man-of-war and two destroyers near her. Cer-

vera had been twice on the point of leaving

Santiago for San Juan, Porto Rico, and steam
was actually got up on the evening of 26 May,
and every preparation made to leave, when his

heart failed him at the report that the swell was
sufficient to cause danger of the Colon's strik-

ing a rock off Point Morillo on which there

was but 2^4 feet of water more than the Colon
drew. With the American squadron so far

(20 miles at 8 p.m.) to the south and with the

intended departure so near nightfall, it is very
probable the Spanish squadron would have got
away unnoticed. There is no need to dwell upon
the sensation such »9 escape would have made.

Schley's telegram of 27 May produced con-
sternation at Washington. Sampson on the
north side of Cuba had occupied Nicolas Chan-
nel 25 May. The force in the beginning was a
very meagre one, the New York and Indiana
being the only armored ships ; with these were
the gunboats, Newport, Vicksburg, Mayflower,
Machias, and the torpedo boats Rodgers and
Foote. If the Spanish squadron should be met
it was expected that the gunboats should be
sacrificed in the general attack. In the afternoon
of the same day, however, the fast and excellently

armed cruiser New Orleans joined, and by the

25th were added the Montgomery (with the

broad pennant of Commodore Watson), the Cin-

cinnati, Detroit, Miantonomoh, Puritan, Terror,

Amphitrite, Wilmington, Wasp and Vesuvius

;

a powerful force if the Spanish squadron would
only wait an attack, but amounting to little if

it should use its speed to escape. This hetero-

geneous collection of ships was fitly called by the

men the "Bargain Counter" squadron. The
despatches brought by the Dolphin in the night

of 26 May, announcing that Commodore Schley

had not moved from Cienfuegos, caused the

Wasp to be despatched to him with an order to

proceed "with all possible dispatch to Santiago

to blockade that port. If on arrival there you
receive positive information of the Spanish ships

having left, you will follow them in pursuit."

This, of course, was not delivered, the Wasp
having found that Commodore Schley had
already gone. Sampson supposed this might be

the case, as appears in his telegram of 27 May
to Washington, and his supposition was con-

firmed by a telegrain sent by the torpedo boat

Dupont 24 May by Commodore Schley to Key
West for transmission to Washington, in which
he mentioned that he would "move eastward to-

morrow" (2Sth), though in fact he left that

night. The inention of this delay, however, de-

cided Sampson to go himself to Santiago. The
New Orleans was ordered there with the collier

Stirling, and her commander. Captain Folger,

was ordered to communicate with Schley "and
direct him to remain on the blockade of Santiago

at all hazards, assuming that the Spanish vessels

are in that port.* He also carried directions to

use the Merrimac to block the harbor entrance,

a suggestion for doing so also coming from
the Navy Department. Though somewhat crit-

icised, this was wise from the point of view at

the time. The telegram of the secretary of the

navy of 5 May directed Sampson not to so risk

his ships against fortifications "as to prevent

from soon afterward successfully fighting the

Spanish fleet composed of the Pelayo, Colon,

Teresa and four torpedo boat destroyers if they

should appear on this side." Spanish reinforce-

ments were thus regarded possible ; there were
two destroyers in Santiago and the danger to

ships on blockade of being torpedoed would be

constant; to hermetically seal a powerful squad-

ron in the port, the entrance channel to which
was less in breadth than the length of a ship of

moderate size, thus leaving our own force free

for other operations, was sound policy and so

held by every one consulted.

Sampson arrived at Key We.st at 2 .i.M. 28

May and found the Oregon, which had completed
her brilliant voyage of 16,000 miles, 26 May.
She was reported ready for any service and
left during the day for the squadron in Nicolas
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Channel. At 8 Sampson received the telegram
announcing tlie intention to send lo.ooo troops

to Santiago and that he was expected to convoy
the transports, going in person ; but about mid-
night the Department's telegram arrived, report-
ing Schley's intention, expressed in his telegram
of the 27th, to return to Key West, and asking
Sampson how soon he could reach Santiago with
tlie New York, Oregon, Indiana and some lighter

vessels, and how long he could blockade there,
sending his ships singly to a coaling point.

Sampson answered this at 3 A.M. (29th), that
he could reach Santiago in three days and
cnuld blockade indefinitely ; that he thought he
could occupy Guantanamo; and that he "would
like to start at once with the New York and
Oregon, arriving in two days. Do not quite
understand as to the necessity of awaiting the
arrival of Schley but would propose meeting
and turning back the principal part of the force
under his command if he has left. Try to hold
him by telegraph. Watson will be in charge of
everything afloat. Does the Department approve
proposed action?'* About noon, no reply having
been received, Sampson sent another telegram
urging immediate reply. A little later came one
from Commodore Schley direct and also the

substance of the same repeated from the Navy
Department, showing that he had arrived off

Santiago and that he would remain "until coal

supply of larger vessels has given out ...'*;
and also announcing the capture of the collier

Restormel by the Saint Paul. Sampson replied

to this "Congratulate you on success. Maintain
close blockade at all hazards, especially at night;

very little to fear from torpedo boat destroyers.

Coal in open sea whenever conditions permit.

Send a ship to Guantanamo with view to occupy-
ing it as base, coaling one heavy ship at a time.

Appraise captured coal, use if desired and after-

ward send ship in as prize."

In the afternoon the desired permission to

go to Santiago was received, and at II P.M.

the New York, having finished coaling, left for

Nicolas Channel, reaching the squadron at 7 a.m.

Commodore Watson was conferred with and at

g.07, signal being made to the Oregon, Mayflower
and torpedo boat Porter to form column on
the New York, Sampson stood eastward at 13

knots. The squadron arrived off Santiago at

6 A.M. I June (in less than two days) having met
in the Bahama Channel the Yale and Saint Paul.

From Captain Sigsbee of the latter, the admiral
received copies of several telegrams from Com-
modore .Schley taken by the Saint Paul to Nico-
las Mole, which showed that the enemy's ships

had been seen in port, and that the situation

would be held. As the squadron arrived, the

Colon and one of the Vizcaya class were seen
about seven eighths of a mile within the entrance,

but they moved cut of sight almost at once,

which, in the case of the Colon, could be done
without unmooring, by veering the hawsers at-

tached to the shore and heaving in on her chain,

the distance to go to take her out of view being
very slight (her log mentions leaving her moor-
ings at this point at 10.3S -"^.M.). The day pre-

vious (21 May) Commodore Schley had gone
aboard the Massachusetts and with the Iowa and
New Orleans had fired upon the Colon and the

batteries at the entrance. The ships passed
the entrance twice at a speed of 10 knots and the

ranges, as stated in the Iowa's log, at first 8,5CK)
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yards, increasing to 11,000. The total time of
firing stated by the Massachusetts was 7 minutes
35 seconds. One shell, reported in the Colon's
log as exploding near the stern, did some slight

damage, but a battle between ships at the ranges
reported in the log of the Iowa, 8.500 to 11,000
yards (from nearly 5 to over 6 miles), or even
at 7,000 (4 miles), the range first proposed, and
lasting the time reported by the Massachusetts,
could not be effective.

Sampson at once made preparations for sink-

ing the Merrimac, Naval Constructor Hobson
being put in charge, as he had been previously
directed, as an expert, to study the question of
the best steps to be taken to sink her quickly.

Hobson was finally allowed to take the ship in.

Many were as eager to go as he, the officers and
men volunteering by the hundreds, but Sampson
was moved to let it fall to Hobson from a sense
of fairness, in that he had done the whole work
of preparation. It was breaking day when the

ship finally started and it became so light that

she was recalled and sent in the night following;
but her steering gear being shot away, she drifted,

before sinking, too far up the channel to block
it in any degree. Had her bow taken the east

side of the channel at the point proposed, her
stern would have swung with the tide (running
flood) in such a way that the channel would
have been closed almost as a caisson closes a
dry dock. It w-as fortunate, of course, in the

light of events that it was otherwise. Hobson in

his graphic and most excellent account says (hat

he would more certainly have succeeded had he
not been recalled on his first start. The writer

is now inclined to agree with him and rather

the more as an amend for his share in causing
his recall. But the fame of an heroic act is

Hobson's all the same, and the failure made the

third of July victory possible.

Sampson on arrival had found the Flying

Squadron moving in column east and west in

face of the port. He changed this, placing the

ships with their heads toward the harbor en-

trance on a si.x-mile radius, which made a semi-

circle of about 9 miles. (This was later reduced
to 4 during the day and 3 at night, with much
less for certain sliips.) An order of battle was
issued 2 June dividing the fleet into two squad-

rons, one (to the east) under the personal com-
mand of the commander-in-chief, the other (to

the west) under Commodore Schley. This
order enjoined: "If the enemy tries to escape, the

ships must close and engage as soon as possible

and endeavor to sink his vessels or force them
to run ashore in the channel. It is not consid-

ered that the shore batteries are of sufficient

power to do any material injury to battleships."

On 6 June the batteries were actively bombarded.
The next day Guantanamo Bay was occupied by
the Marblehead and Yankee and thenceforward
was Sampson's base ; the fort at tlic head of

the deep water bay was destroyed 15 June by the

Texas, Marblehead, and Suwanee. the two for-

mer coming in contact each with a heavy gun
cotton mine, but, in the pious language of Cap-
tain Philip, in his report, "owing to Divine care

neither of them exploded." While every com-
batant is ready to suppose Providence on his side,

some credit ought to be given to the barnacles

which had grown so actively that the mine ma-
chinery could not operate. On the loth, the ma-
rine battalion arrived in the Panther and at once
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went into camp, where from 1 1 May to the 14th it

underwent a severe fire from the enemy, occupy-
ing a commanding position, in which some lives

were lost. On the 14th, however, a force of two
companies of marines and 50 Cubans, under Cap-
tain Elliott, attacked some 500 of the Spanish and
destroyed their only water supply from which
time tlie bay and vicinity remained undisturbed,
though there was a force of over 7,000 Spanish
at and near Guantanamo town, 12 miles from
the bay head.

On 7 June a memorandum for night duty was
issued ordering three picket launches to be
placed I mile from the I\Iorro, the Vixen, Suwa-
nee and Dolphin on a 2-mile radius from the
Morro, the larger ships to come within a 4-mile
radius. The memorandum continued : "I again
call attention to the absolute necessity of a close

blockade of this port, especially at night and
in bad weather. In the daytime, if clear, the

distance shall not be greater than 6 miles; at

night, or in thick weather, not more than 4
miles. The end to be attained justifies the risk

of torpedo attack, and that risk must be taken.
The escape of the Spanish vessels at this juncture
would be a serious blow to our prestige and to

a speedy end of the war. . . .* Memoran-
dum No. 14, issued the next day (8 June), had
a most important bearing upon the final suc-

cessful result. It directed the battleships to take
turns of 2 hours each, beginning at dark, in

illuminating the harbor entrance with a search
light. Later a second battleship was kept close

to the illuminating ship so that the former could
do any firing necessary without disturbing the

illumination. The ship using the search light

was kept not beyond two miles from the Morro
and was frequently nearer. The effect was a
complete lighting up of the harbor entrance, mak-
ing it impossible for the smallest craft to appear
without being seen. It was the main element,
as Admiral Cervera mentions, in preventing any
attempt to leave at night. Memorandum 20 of

15 June directed that the distance of 4 miles from
tlie entrance during daytime should under no
circumstances, even when coaling, be exceeded.
The next day the batteries were again bom-
barded. It was clear -to the admiral's mind that

in themselves they were not to be taken as a

serious obstruction to the fleet. The Vesuvius
had arrived 13 June and from this time forward
for many nights shook the vicinity with the ex-
plosions of her shells. While it cannot be said

that they produced much actual damage, as there

was so little to sustain damage, the batteries be-
ing but small objects for such practice, they
certainly had a very marked moral effect upon
those in the vicinity of their fall, the Phiton, by
Spanish accounts, being so violently lifted once
that every one was thrown off his feet. The
New Orleans and Texas had each by order of the

Admiral engaged singly the batteries and it was
clear that they alone were not an obstruction to

the fleet ; but the mines had to be reckoned with
and Sampson urged the sending of the army,
telegraphing that with ro.ooo men the city and
squadron could be captured in 48 hours. His
only view of the case, and the correct one, was
to land in the vicinity of the entrance, capture
the batteries and occupy the adjacent positions,

so that the fleet could at leisure lift or destroy
the mines and enter the harbor.

When the war came the regular army of the

United States had but 2,116 officers and 25,706
enlisted men. There were 25 regiments of in-

fantry, 10 of cavalry and 5 of artillery. The bill

approved 22 April declared all able-bodied male
citizens from 18 to 45 liable to military duty;
that the President might call upon each State
and Territory for troops in proportion to its

population ; that the regimental and company
officers should be named by the governors of
the States, the general and staff officers by the
President. On 23 April a call was made for

25,000 men. On 26 April additional enlistments
in the regular army were authorized temporarily
to a total of 62,597 men. In May the enrollments
amounted to 124,776 men. A second call 25
May for 75,000 caused he volunteer army to

reach in August its highest number, 216,256.

Immediate steps were taken by the War Depart-
ment towards concentration, chiefly at Chicka-
mauga, Tenn., Camp Alger, Va., and at Tampa,
Fla. ; the last being selected as the point of de-

parture of the invading force for Cuba, though
many, including its General-in-Chief advocated
strongly making no move to invade the island

until October on account of its supposed deadly

summer climate. Historical precedents were
brought to bear showing the fearful losses of

expeditions of earlier centuries ; with as much
reason might one have deprecated living in

London because it once suffered from the plague.

It was, as we came to know from the experience

of the marines at Guantanamo, a question of

care; but this care could not be given without

experience on the part of officers and men, and
the officers of the regular force were too few to

count as against the rawness and ignorance of

the vastly greater number of volunteer officers

who had never known anything of the care of

troops. The zeal and spirit of the army of

volunteers, composed, as much of it was, of the

best blood and intelligence of the country, were
far from being an offset to their inexperience in

the field. The army corps numbered eight, but

the sixth was never organized. The fifth, under
Major-General Shatter, at Tampa, numbering
about 15,000 inen; and a part of the eighth,

Major-General Merritt (some 11,000 out of a

total of 16,000 at San Francisco) were those

actively employed before hostilities ceased.

Shatter received orders 9 May "to move his

command under protection of the navy and seize

and hold Mariel on the north coast of Cuba,
where territory is ample to land and deploy

army," troops to be fully equipped, abundance of

ammunition and food for men and animals for

60 days. Such orders indeed point a moral in

the circumstances, and in themselves stand an

all sufficient reason for the general staff now
in being. An expedition under Colonel R. H.
Hall had landed some arms and supplies for the

insurgents and this was followed Ii May with one

under Captain Dorst with 100 men of the 1st

infantry who attempted a landing 40 miles west
of Havana but were repulsed. The failure was
due partially to newspaper publicity, partially to

the use of the Gussie, a very conspicuous and
rather ridiculous looking side wheel steamer,

as well known along the Cuban shore as Morro
Castle. Sampson received a telegram 28 May
announcing the intention to send 10,000 troops

to Santiago which he was expected to convoy in

person, and .the War Department had at once

begun to collect transports at Tampa. General
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Shafter telegraphed i June that he was progress-
ing rapidly with loading transports and that he
expected to be ready to start Saturday morning
(4 June). The gunboats Annapolis, Helena,
Castine, and Hornet were at Tampa ; when all

should be ready the fleet to rendezvous to west-
ward of Dry Tortugas, where it was to be met
by the battleship Indiana, the Detroit, Bancroft,
Manning, Wasp, armed tugs Wompatuck and
Osceola ; the whole naval force to be under the

command of the senior officer, Captain Taylor of
the Indiana. On 9 June, however, Sampson
received a despatch from Key West via Nicolas
Mole that the armed yacht Eagle had on the

niglit of 7 June, when 15 miles north one-half

east of Bahia de Cadiz light, sighted to the

north northwest an armored ship, a protected
cruiser, and two destroyers in fleet formation,
and that the Eagle had scouted abreast "until

"haracter of Spanish vessels was ascertained.

. . One deep sea torpedo vessel chased
Eagle for a short time. . . . Resolute con-
firms it." The next day Sampson received a

telegram from the Navy Department that the

army expedition was stopped temporarily on
account of the report Eagle and Resolute ; that

the convoy was distributed to scour the straits

and re-enforce the blockade, and he was directed

to send two of his fastest armored ships to

search through Nicolas Channel, and then re-

enforce the convoy. The telegram asked "Are
you sure all four Spanish armored cruisers are

at Santiago?" The only action taken by Samp-
son was to telegraph that he had no confidence

in the report and that he considered it very
unwise to suspend operations on this account,

"but even if it is found correct there is sufficient

force to furnish convoy. Armored vessel was
probably Talbot which was sighted Thursday at

9 .^.M. by the Scorpion standing east ; am confi-

dent no large ship escaped from here. . .
."

His view was correct, the armored ship as is

now known was the English cruiser Talbot

which left Havana that evening and was sighted

by the Eagle at the same time with the Armeria
and Supply under convoy of the Scorpion.

Sampson sent for the log of the Scorpion, deter-

mined her position at the time and so telegraphed

the Navy Department. To set the matter com-
pletely at rest Lieutenant Blue, who volunteered

for the service, was landed II June at Aserra-
dero, 15 miles west of Santiago, whence he
went inland with guides furnished by General
Rabi to a hill overlooking Santiago Bay. He re-

ported aboard his ship, the Suwanee, again the

morning of the 13th, after a journey of 70 miles

(the same officer made a similar journey 25 June
to locate each ship). Sampson's telegram and
Blue's report fixed the question of starting the

army expedition and on the 14th the force. 819
officers and 15,058 men, was under way. There
is no need to dwell upon the shortcomings of
transport or organization for the movement of
so large a body of men over sea ; such difficulties

are the natural outcome of the want of organiza-
tion which existed for so many years. Almost
the worst feature of the whole was the clothing
worn; the men landed in the tropics in that in

which they came from our coldest climates. The
expedition arrived off Santiago the morning of
20 June, stopping by arrangement 20 miles south
of the port. Captain Chadwick, Chief of Staff,

was sent by Admiral Sampson in the Glouces-

ter to see General Shafter, and took with him
a chart of the harbor to explain to Shafter
Sampson's views with regard to his proposed
assault and capture of the harbor entrance in

order that the fleet might enter. General Shatter
at the time entirely agreed with this view, as

indeed his orders of 31 May from the

War Department suggested. His ship, the

SeguranQa, then steamed up to the squadron

;

Sampson and his assistant Chief of Staff, Staun-

ton, came aboard and a visit was paid to Garcia's

camp near Aserradero. General Shafter appar-

ently dropped the scheme of assaulting the

batteries and determined to land at Daiquiri,

17 miles east of Santiago, used as a port for the

shipment of ore by an American mining com-
pany. There were, however, no conveniences

for landing, beyond a very small wooden wharf;

the place was a mere indentation in the coast

line giving some protection from the usual south-

east swell. Captain Goodrich of the Saint Louis

was put in charge of the landing beginning 22

June, a task which was executed with great

success. In all 29 boats, of which 12 were steam

launches, were furnished from the fleet besides

the 23 of the Saint Louis. A feint was made
by the fleet and 10 of the transports of disem-

barking at Cabanas Bay, two miles west of the

harbor. General Rabi with 500 Cubans was also

to make a demonstration near by. The New
Orleans, Detroit, Castine and Wasp were sta-

tioned off Daiquiri, the Helena, Bancroft and

Hornet at Siboney (7 miles nearer Santiago

than Daiquiri), the Gloucester and Eagle at

Aguadores (3 miles east of the port) and the

Texas, Vixen and Scorpion at Cabanas; the

extent of coast line covered was 32 miles. Great

difficulty was experienced through the vvretched

conduct of many of the transport captains who
were under no proper control and wandered over

the sea at will. Hours were spent in finding

some of them, and when found they would in-

sist upon lying miles from a shore which they

could have approached with safety within a

ship's length. By sunset 6.000 men were ashore

with the loss of two drowned by the capsizing

of a boat. The immediate desertion by the

Spaniards, under the fire of the fleet, of all the

points about Daiquiri and Siboney, but 10 miles

from Santiago, caused the transfer to the latter

point of landing operations, and this was thence-

forward the army base. Wheeler, the senior

officer ashore (Shafter remaining aboard until

the 29th), ordered Young to make a forward
movement on the 23d, which brought about the

skirmish of Las Guasimas, in which the 1st and
lOth cavalry and the Rough Riders, all of course
unmounted, were engaged. The American loss

out of the 964 in the fight was 16 killed and 52
wounded. The Spaniards retreated leaving 11

dead. On 24 June the last of the troops had
been landed and two days later the field batteries

w-ere ashore. Shafter sent a telegram to the

War Department gracefully acknowledging the

services of the navy: "Without them I could not
have landed in 10 days and perhaps not at all, as

I believe I should have lost many boats in the

surf." More difficult, however, was the question

of getting supplies ashore, as the fleet's boats
with their crews had to return to their .ships;

and the army had a hand to mouth existence for

days which must have been a serious element,

through ill nourishment, in the development of
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the sickness later. On the 25th and 26th Garcia's

force of 2,978 was transported from Aserra-

dero ; on the 27th the 33d and part of the 34th
Michigan arrived under Brigadier-General Duf-
field from Camp Alger and went into camp
at Siboney. By 30 June the American force was
in face of the Spanish positions to the east and
northeast of Santiago and in the afternoon a

council was called in which plans were made for

the battle of next day, i July ; Lawton's division

to assault El Caney at daybreak, Wheeler's and
Kent's the lines to the east of and near Santiago.

It is impossible in the space to deal with the

details of these actions, which reflected the

greatest credit upon both victor and vanquished.

The American force was greatly superior in

numbers, the force under Generals Lawton,
Chaffee, Ludlow, and Colonel Miles (command-
ing a brigade) attacking El Caney, numbering

6,654, against about 500 Spanish, who, occupying

a strong defensive position, maintained them-

selves most heroically, losing 300 killed and
wounded, and 150 captured. Among the killed

were General Vara del Rey and his two sons.

The American losses at this point were 88 killed

and 355 wounded. The attack upon the main
Spanish lines east of and near the city, along the

crest of San Juan hill was made by the dis-

mounted cavalry division under General Wheeler
and the ist infantry division under General Kent,

the whole force numbering 8,336 men. Lieuten-

ant Aliley, of Shafter's staff, gives the numbers

of the Spanish as 750 in the most advanced

position on San Juan Hill and 3,500 immediately

in the rear. There were about 1,000 men ashore

from the Spanish squadron under Cervera's

Chief of Staff, Captain Bustamente, who was
mortally wounded. San Juan Hill was occupied

by the Americans after a most courageous and

bloody struggle with the loss of 144 killed and

951 wounded. The casualties of the day were

thus over 10 per cent of the force engaged. It

may confidently be said that few armies would

have won success under the immense disadvan-

tages to which the Americans were subjected.

Suddenly transported to a tropical climate, with

clothing of a character in itself to madden a

man into illness, with the scantiest of rations for

days, subjected daily to torrential rains, fighting

through the thickest of jungle, opposed by an en-

trenched foe with smokeless powder, it required

to win men such as composed this force, the

finest in the writer's opinion, through its prac-

tical experience and training, ever put into the

field. Nor must the disabilities of the Spanish

be overlooked. They were ill fed, had long

undergone the depressing effects of the tropics,

and were in no condition to meet a determined

foe. They showed the obstinate courage always

shown by their race when on the defensive, and
sustained to the full its honor.

.Admiral Sampson, at the request of General

Shafter, had supported, on the ist, a demon-
stration at Aguadores by a force commanded by
General Duffield; the few Spanish seen hav-

ing disappeared, the New 'V'ork and Oregon
fired a number of 8-inch shell over the hills in

the direction of Santiago and the ships in the

bay. The evening of this day Colonel Escario

with 3.500 men entered Santiago from Manza-
iiillo, a reinforcement which in the existing

destitution but added to the difficulties of the

Spanish, Sampson at Shafter's request bom-

barded again the batteries at the entrance 2 July.

Shortly after, Shafter sent a message urging
Sampson to force an entrance, to which reply

was made that this was impossible until en-

trance was cleared of mines; a work of some
time after the forts should be taken. Shafter

stated it was impossible to say when he could

take these and if as difficult as what he had
been pitted against, it would require time and
great loss of life. "I am at a loss to see why
the navy cannot work under a destructive fire

as well as the army. My loss yesterday was
over 500 men. By all means keep up fire on
everything in sight until demolished. I expect,

however, in time and with sufficient men, to cap-

ture the forts along the bay." Sampson at once
replied that the forts could not prevent his en-

trance but that it was a question of mines, to

attempt to go over which would certainly result

in the sinking of one or more ships, thus pre-

venting further progress by the fleet. He said:

"It was my hope that an attack on your part

on the shore batteries from the rear would leave

us at liberty to drag the channel for torpedoes.

If it is your earnest desire that we should force

our entrance I will at once prepare to undertake
it. I think, however, our position and yours
would be made more difficult if, as is possible,

we fail in the attempt." The Resolute, carrying

40 mines, was at once ordered from Guantanamo
and Sampson purposed as soon as the arrange-

ments could be made for countermining, to

bring up the battalion of marines, with which
and with those of the squadron, about 1,000 in

all, he proposed to assault the western side of

the entrance, the army to take the eastern. His
Chief of Staff went to Siboney to arrange for a
consultation respecting this combined action be-

tween the two commanders-in-chief. This con-

sultation was set for the next morning, Sunday,

3 July. During the night there were several

large fires on the distant hill tops, evidently the

burning of block houses. The Massachusetts, as

soon as her searchlight duty had ended at 4 A.M.

(3 July), left for Guantanamo for coal. The
ships present were in order from east, the Glou-

cester, Indiana, New York, Oregon, Iowa, Texas,
Brooklyn, Vixen; the armed yacht Hist; the tor-

pedo boat Ericsson and the transport Resolute

carrying the mines, which had been brought the

day previous from Guantanamo. At 8.50 a.m.

the New York had begun to turn towards
Siboney, but seven miles from her position, to

carry Sampson to the meeting with General

Shafter. She had been fairly on her course

from 30 to 35 minutes when, attracted by the

sound of a gun from the Socapa battery, the

Spanish ships were reported leaving the harbor.

The flagship, then seven and a half miles east

of the harbor entrance, at once turned, hoisting

the signal "Close in toward harbor entrance and
attack vessels." On account of the position of

the sun, behind the signal, it is not probable that

this signal was read by either the Gloucester or

the Indiana, both of which were nearer to the

New York (the former less than half the dis-

tance at the time of the hitter's turning) than to

the Brooklyn. The Teresa and Colon, the one
flying the Admiral's flag, the other unmistakable

because of her peculiar features, were named by
the signal quartermaster as they came out.

.•\fter the fourth (the Oquendo) there was a
very appreciable interval before the destroyers
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appeared, the last emerging about lo o'clock.

Several of the ships hoisted almost at the same
time the signal "Enemy's ships escaping" though
the Iowa seems to have been the first, as from
her position she had the best view into the
harbor. All the ships at once closed in and
began firing upon the escaping Spaniards who
stood west close in shore. The American ships
naturally converged to the north, taking up a
more westerly course as the Spanish ships moved
westerly. The Brooklyn, however, made at this

juncture a turn with the port helm, endanger-
ing the Texas, which backed her engines to
avoid collision. One after the other the Teresa
and Oqucndo were seen to turn inshore afire

and they were beached, the Teresa S'A> the
Oquendo 6 miles west of the harbor entrance.
The destroyers* Pluton and Furor were fired

upon by the Indiana and Iowa, but were
destroyed in the small bight 4 miles west of
Santiago largely by the fire of the Gloucester
which engaged them with the utmost intrepidity.

They were also fired at by the New York. The
Vizcaya and Colon were still steaming west but
the former hauled down her colors and turned
in to the beach at Aserradero, 15 miles from
the harbor, crossing the bows of the New York
within a few hundred yards. The flagship sig-

nalled the Indiana to return off the port. The
Iowa remained near the Vizcaya with the Erics-
son and Hist to rescue the Vizcaya's crew.
The Gloucester rendered the same service to the

Teresa and Oquendo, assisted later by the

Indiana, Iowa and Hist, a duty which was ren-
dered under great difficulties and danger. The
chase of the Colon continued, the ships in pur-
suit the Brooklyn, Oregon, Vixen, Texas and
New York (taken in order from seaward).
The Oregon began firing her 13 inch gims at

10.000 yards range and the shot went over ; her
8 inch guns were also tried but fell short as did

the Brooklyn's. The Oregon reduced the range
to 9,500, to 8.500, then 9,000, when at 1.20 the

Colon hauled down her colors, turned inshore
and ran her bows on the steep beach where
empties the little river Turquino under the moun-
tain of the same name, the highest in Cuba
(8.400 feet). The nearest ships had still over
five miles to run to reach this point and on
arriving near. Captain Cook of the Brooklyn
boarded the Colon and received her surrender.

He stopped on his return and reported aboard
the New York which was the third ship to

arrive, having passed the Texas and Vixen.

Note:— The loK of the Texas is inaccurate in stat-

ing that the New York and Vi,xen came up about 3.00;
the writer has a photograph taken from the Texas
showing the New York passing tlie Vixen and from
a direction which shows the New York must have
passed the Texas. The time is marked hy the signal
flying from the New York which the Brooklyn's log
gives as received at 1.50.

The Oregon was ordered to take charge of
the Colon. The ship, however, was clearly

sinking. All her sea valves had been opened
and though every effort was made to save her,

and when the rising tide had floated her during
the evening she was pushed hard ashore by the
New York, she turned over on her side as she
sunk and there remains. The Resolute, ordered
by the Commander-in-Chief to report at Guan-
tanamo the exit of the Spanish .squadron, had
met off Daiquiri an .-Vustrian man-of-war whose
flag is so similar to that of Spain that a warning
memorandum had been issued in expectancy of

a visit from the Maria Theresa, which this ship
turned out to be. The Resolute taking the ship
for Spanish turned westward warned the Har-
vard at Siboney, which also sighting the stranger
stood west with the same news. The Resolute
arrived at Rio Tarquino with the news, the
Brooklyn was ordered to investigate the report,
and proceeding to the eastward met the Austrian
vessel and after some delay ascertained her
character. The distance from the Santiago en-
trance to the point where the Colon was beached
is 52 nautical miles. Taking the ships succes-
sively from the east to west positions, the New
York was 59"^ miles, the Oregon 53, the Texas
50^4. the Brooklyn 491,/, miles from this point
when the Spanish ships came out. Allowing
5 minutes to get headway and 2 miles for
changes of direction of the Brooklyn, the speeds
of the Oregon and Brooklyn to 1.20 p.m., when
the Colon surrendered and these ships as estab-
lished by the Oregon's giin ranges were 4 miles
east of the Colon's turning in point, were for
the Oregon 13.37 knots and for the Brooklyn
12.06; for the New York to the tiine of stopping
at 2 P.M. at the point of beaching (allowing 5
minutes to turn) 13.73; the Texas to the same
point, and allowing I mile lost in backing and
her time of arrival as 2.05, 11.72 knots.

Admiral Cervera and a large number of his

officers and men were received on board the
Iowa, but all these as well as those on board the
Resolute from the Colon were transferred to
the Harvard and Saint Louis later; 1,615 men
were taken to Portsmouth, New Hainpshire, and
interned ; the larger number of ofiicers were
cared for at Annapolis. The total Spanish loss

was 353 killed or drowned and 151 wounded.
The Ainerican loss was one man killed aboard
the Brooklyn. There was the same disparity of
damage as at Manila, in no wise to be accounted
for by disparity of force. The Spanish were
greatly outinatched in heavy guns, having but
6 li-inch against the 14 12- and 13-inch and 38
8-inch of the Americans ; but in rapid fire of
lesser calibre, which should have done some
damage against unarmored parts, they were
practically equal, having 10 6-inch, 30 5-inch and
6 4. 7-inch against the American 14 6-inch, 12
5-inch, and 18 4-inch.

The next evening, 4 July, at midnight the
searchlights showed a large ship in the entrance
to Santiago harbor. This, as known later, was
the cruiser Reina Mercedes, sent down to
block the channel. She was sunk by the gun-
fire of the Texas and Alassachusetts and later
raised and sent to the United States. The de-
struction of this squadron was virtually the end
of the war.

The firing on shore had been renewed the
morning of the 3d, but at 8.30 a.m. General
Shafter sent a letter to the Spanish commander
saying that unless he should surrender he would
be obliged to shell the city and allowing until
10 next morning for women and children to
leave. At 6.30 p.m. a letter was received declin-
ing surrender, but Shafter on request of the
various consuls delayed further action until the
5th. On 6 July Sampson's Cliief of Staff visited
General Shafter with reference to further action,
and the result of the conference was that a
second letter was sent the Spanish commander
giving the facts of the destruction of the Spanish
ships and the ability of the squadron to shell
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his position with 8- and 13-inch shell; it urged
surrender suggesting a reference of the situation

to his government, in the meantime the cessation

of hostihties to continue. On 8 July the Spanish
general offered to leave Santiago with arms and
baggage provided he should not be molested
before reaching Holguin. This was referred to

Washington and was declined. At 4 p.m. 10 July
the truce was ended, and firing began on both
sides, the heavy shells of the navy during this

and the next day falling in the town and destroy-

ing 57 houses. At 2 P.M. the nth the firing

ceased and was not renewed. General Toral
was informed of the heavy American reinforce-

ments, and surrender was again demanded, the

government of the United States offering to

transport the entire Spanish command to Spain.

A surrender was agreed upon 14 July, this to

include not only the troops in Santiago but all

those of the Department, a total of about 24,000.

The city was delivered to the Americans 17 July.

The result was fortunate for the American force

in view of the sickness which had rapidly de-

veloped through the constant rains, bad shelter

and insufficient food in the earlier days of the

investment. The situation became such that the

general officers united in advising the removal
of the army from Cuba. On the other hand the

marines at Guantanamo. under the excellent con-

ditions of shelter and food and water supply

which they had been able to keep up, were re-

markably healthy, the sick list not rising above
that which was usual at home ports ; the same
can be said of the fleet, which kept its normal
health. General Miles had arrived oflf Santiago
II July in the Yale with 1,500 troops. As soon

as the surrender of Santiago was determined an
expedition to Porto Rico under his command
was organized, which sailed 21 July with 2,000

additional men. The battleship Massachusetts

and 13 other naval vessels were detailed for

service with the expedition.

There were in Porto Rico 8,223 regular Span-
ish troops and 9,107 volunteers. The destroyer

Terror and small cruiser Isabel II. were at

San Juan, the former badly injured in an action

with the Saint Paul 22 June. She had been

struck by two 5-inch shells, had 3 men killed and
her machinery so damaged that she returned to

port with difficulty. The Gloucester seized Port
Guanica 25 July and Ponce surrendered to the

Dixie 28 July, in each case without appreciable

resistance. Both places were occupied by Ameri-
can troops. Reinforcements were rapidly arriv-

ing, there being available by the end of July a

force of 9,461 officers and men (rising by the

end of August to 16,973). Advance was made
from G\ianica, Ponce and Arroyo. Several skir-

mishes ensued, in which 3 enlisted men were
killed, and 4 officers and 36 men wounded. The
cessation of hostilities 12 August prevented the

more serious work which would probably have
been met in carrying the Spanish entrenched
positions in the advance to San Juan.

General Mcrritt in command of the expedi-

tionary force to the Philippines had arrived 25
July. Accompanying him was a force of 4.847
officers and men, part of which did not arrive

until 21 July. He had been preceded by the

Note;— 1,682 oflRcers and men under Gen. E. S.
Otis arrived 21 August; three other detachments left

San Francisco successively 19, 23 and zg Tuly. making
a total of 641 officers and 15,058 enlisted men.

expedition under General Anderson with a force

of 2,501, arriving at Cavite 30 June, and by that

under General F. V. Greene of 3,586, July 17.

The situation at the time of General Merritt's

arrival was quiescent, but was seriously compli-
cated by the presence of a Filipino army of prob-
ably 12.000 well-armed men under Aguinaldo,
who had proclaimed an independent government.
The investment, however, proceeded without
reference to this force and under the strain of
considerable firing from the Spanish lines at

night. A joint demand on the part of the mili-

tary and naval commanders-in-chief for sur-

render was made 7 August. The Governor
General declined but offered to refer to his

government. This was declined by the American
commanders and the city was taken by assault,

with but a show of resistance, 13 August. The
total army casualties during the investment and
assault were 17 enlisted men killed, and 10 offi-

cers and 96 men wounded. Commodore Watson,
relieved in the second command of tlie blockade

on the north coast of Cuba by Commodore
Howell, had been assigned 7 July to the com-
mand of the squadron to join Admiral Dewey
in the Philippines. This was to proceed, until

their separation in the eastern part of the Medi-
terranean, in company with the whole available

armored force under Admiral Sampson. The
protocol suspending hostilities, signed 12 August,

of course ended the expedition and Sampson
with the battleships and armored cruisers of his

fleet arrived at New York 20 August, meeting

an improvised reception which in spontaneity,

magnitude and picturesqueness, combined as they

were with the sentiment attaching to a victorious

fleet, has never been equaled in our country.

The total losses had been in the army 279 killed,

1,465 wounded; in the navy 16 killed, 68

wounded.
The Spanish war. short and comparatively

bloodless as it was, lifted the United States to a

new plane. They became at once one of the

dominant factors in world politics. Whatever
the divergence of views, ethical or financial, in

regard to the territorial acquisitions, there can

be none as to the vastness of the change, con-

sidered politically. The primary cause of the

war, the freeing of Cuba, has become a secondary

event in face of the great changes wrought in

our relation to the Caribbean and more particu-

larly to the momentous question of dominancy
in the Pacific. The ownership of Hawaii and
the Philippines (the former a direct outcome

of the war also) are elements in this natural

destiny of the highest importance. From this

point of view, and there is nothing facing the

world of greater import than the future of

Eastern Asia, the war did much to put the

United States in a position to meet the coming
emergency. It al.so gave us a navy, an adequate

army, and the necessary bases for action, if

action be forced upon us. p. £. Ch-i^dwick,

Rear-Admiral, United States Navy.

43. United States — Territorial Expansion of

the. The territorial expansion of the United

States dates from the peace treaty of 1783, the

very treaty by which their independence was
recognized and their boundaries named. There

had been much uncertainty about the boundaries

of the colonies for a considerable period prior

to the War of the Revolution, and especially so
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»n years immediately preceding the Declaration
of Independence. The early grants to the col-

onies were made "to the Sonth Sea," by which
was meant the Pacitic Ocean, though it was not
then supposed that the continent was more than a

few hundred miles wide. Gradually, however, the

French moved up the Saint Lawrence and down
the Mississippi Valley, establishing their claim
to the great central area, and the Spanish grad-
ually extended their claims northward at the

extreme west, so that the claims of the colonies

that their territory extended to the Pacific

gradually dwindled, in view of the fact that the

mother country made no attempt to prevent
these encroachments on the west. The increas-

ing claims of the French in the Mississippi
Valley and finally their claims to the Ohio
Valley led to hostilities between the English
and the French colonists and they were sup-
ported by their respective governments. In

1/53, the F'rench having begun the estalilishment

of a military post at the present site of Pittsburg,

George Washington was sent by the governor of
Virginia to warn them that the territory was
claimed by the English colonies and must not
be occupied by the French. Their reply was
that they also claimed the territory by explora-

tion and settlement and would hold it. This led

to an attack by the English in the following year,

in which they were repulsed by the French, and
this precipitated the war between the French
and English, which resulted in the expulsion of
the French from the continent. The treaty be-

tween the French and English governments, by
which the French withdrew from continental

America, was made in 1763, and fixed the Mis-
sissippi River as the western boundary of Brit-

ish territory. It subsequently developed that

France had a few months before secretly ceded
her claims west of the Mississippi to Spain.

The acceptance of the terms of this treaty of

1763 by the British government terminated the
claims of the colonies that their boundaries ex-
tended to the Pacific. By this same treaty of

1763, made between England, France, and Spain,

Florida passed to the control of England, and as

it was deemed advisable to divide it into two
provinces or colonies, the British government
concluded to add to the western section a nar-

row strip from the southwestern part of the

great colony of Georgia. Accordingly a strip

west of the Appalachicola River, which had been
formerly a part of Georgia, was attached to West
Florida, against the protest of Georgia. The
war between Great Britain and France regarding
the territorial area in America had also resulted

in the transfer of the French colony of Quebec to

British control, and in 1774 the liritish govern-
ment attached all of the territory north of the

Ohio River and west to the Mississippi to the

province of Quebec, making it, for purposes of
government, a part of that province. This gave
great dissatisfaction to the people of Massachu-
setts, Connecticut, New York and Virginia, since

each of these claimed that a part of the sec-

tion north of the Ohio was within its original

grant and should not be taken from them.
And this was one of the many causes of dis-

satisfaction which finally culminated in the War
of the Revolution.

Thus when the Revolutionary War closed

there were several territorial riuestions to be

settled, in making the peace treaty : first and

most important, whether the country north of
the Ohio was to remain a part of Quebec, or be
recognized as still a part of the former colonies

;

second, whether the section which had been taken
from Georgia at the southwest and added to

Florida should be restored as a part of the
territory of the United States, in view of the
fact that Great Britam had meantime receded
Florida to Spain ; and, third, what should be the
boundary at the extreme northwest. Virginia had
held that her original charter gave her tlie terri-

tory north of the Ohio to the Mississippi River,
including that lying west of the lakes, and be-
sides that was the important fact that it had
been occupied, in some degree at least, by the
colonial forces during the War of the Revolu-
tion.

The result of these uncertainties as to boun-
dary was that the conmiissioners sent to Paris to

negotiate a treaty of peace with Great Britain

were instructed to claim all of the territories in

question, but to be guided by the French govern-
ment in their work. These commissioners, Ben-
jamin Franklin, John Adams, John Jay, and
Henry Laurens, soon after their meeting, found
a disposition on the part of the FVcnch govern-
ment to advise that the British retain the coun-
try north of the Ohio, and even that the country
south of the Ohio, between the Cumberland
Mountains and the Mississippi, be declared
neutral territory for the use of the Indians. As
a result, the Lhiited States commissioners broke
off their relations with the French and negotiated

the treaty according to their own views. By
the boundary lines finally determined they ob-

tained the recession to the L^nited Stales of the

small strip at the southwest corner of Georgia,
now the southern part of Alabama and Missis-
sippi, also the entire country north of the Ohio
to the Great Lakes and that section west of the

Great Lakes to the Mississippi and as far north
as the present boundary line. These may be
properly said to be the first additions to the ter-

ritory of the United States, since all of the area

in question was more or less in dispute under
the latest acts of the British government prior

to the War of the Revolution and the organiza-

tion of the 13 Colonics as the "United States

of America."
The next addition to the territorial area of

the United States, and that which is usually

spoken of as the first addition to the territory

of the United States, was the Louisiana Pur-
chase. France had included the city of New
Orleans and a small tract of country on the east-

ern bank of the Mississippi near its mouth in

the territory ceded to Spain when she abandoned
the continent of North .'\merica in 1763. This
gave the control of the mouth of the

Mississippi to the nation controlling this

territory. Following the close of the War of

the Revolution, the area west of the Alle-

ghanies had rapidly increased in population,

and it was essential that this population

should have an opportunity to reach the sea by
the Mississippi River. An agreement was made
with the Spanish government in 170S by which
citizens of the United States should have the

privilege of depositing their goods in New Or-
leans for transshipment abroad, without payment
of duties, and that incoming goods should have
similar privileges. In 1802. however, it became
known that Spain had ceded the Louisiana coun-
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try to France, by a secret treaty made in 1800,

and this fact caused great alarm among the

people of the United States, lest their privilege

of reaching the ocean through the Mississippi

should be lost. A resolution was introduced in

Congress authorizing the President to seize the

city of New Orleans, but a. substitute was
adopted authorizing the President to send a

commission to France and offer $2,000,000 for

the city of New Orleans. James Monroe was
sent as the Special Commissioner and authorized
to co-operate with our minister to France, Mr.
Livingston. Napoleon, who was about entering

upon war with the English, saw that his great

possessions in America would be a source of
weakness to him in such a war, and offered to

sell the entire Louisiana territory to the com-
missioners. While they were not authorized to

make such an agreement, they determined to

assume the responsibility of doing so, and after

some negotiation an agreement was made by
which the entire territory was to be ceded to the

United States for the sum of $15,000,000, of

which $11,250,000 was to be in bonds of the

United States, the remainder to be paid to citi-

zens of the United States having claims against

France. The treaty reached the United States

in July 1803, a special ses'sion of Congress was
called in the following October, and after two
days of discussion the treaty was ratified, and
in December the city of New Orleans and the

vast territory thus acquired was turned over to

the United States. The population at that time

was about 100,000, of which about one half were
whites, 10,000 mulattoes, and 40,000 negroes. See
United States — The Louisiana Purchase.

The next addition to the territory occurred

in 1810-12, in the form of a small section of ter-

ritory which had been a part of west Florida

during the time that Great Britain controlled

Florida. After the recession of Florida to Spain

by Great Britain, the English citizens of the

western part of west Florida became dissatisfied,

and especially so in view of the reports that

Spain had sold west Florida to France. They
hsld a convention in 1810, declaring themselves a

free and independent State. A communication
was sent to the President of the United States,

who instead of recognizing the new republic,

directed the governor of New Orleans Territory

to take possession of the territory, basing this

action upon a claim that the territory had been
sold to F'rance and should have been included

with the cession of Louisiana Territory by
France. The annexation does not seem to have
been seriously objected to by the people of the

area in question, but was met with protests on
the part of both Spain and Great Britain. No
further action was taken, however, and in 1812

the control of the United States was extended
to another small section lying east of that occu-

pied in i8lo, this action being based upon claims

similar to those upon which the occupation of
1810 was made. Tliese two additions gave to the

United States the small section by which Ala-
bama and Mississippi now have a frontage upon
the Gulf of Mexico.

The next addition to the territory of the

United States, and that which is usually known
as the second, was the purchase of Florida from
Spain, in 1819. b'lorida had been continuously
in control of Spain from the discovery to 1763,

when Spain ceded it to Great Britain in exchange

for a part of Cuba, which Great Britain had
seized during the war with France, because of
the aid which Spain gave to France in that war.
In 1783 England receded Florida to Spain, and
in 1785 Spain sold west Florida to France, and it

was upon this fact of the ownership of that ter-

ritory by France that the United States claimed
that it was included in the cession of the Louis-
iana territory in 1803, and upon this claim was
based the occupancy in 1810 and 1812 above de-
scribed. Florida was greatly desired as a part
of the United States, both for the purpose of ex-
tension of the slave area and because of the fact

that the presence of this foreign territory along-
side of that in which slavery existed resulted in

constant friction between the people of the two
sections. The escaping slaves from the adjacent
territory of the United States found Florida a
safe retreat and there was also much bitterness

over the fact that Florida had been made the
headquarters of a British force during the war of
1812-14. Repeated offers were made to the
Spanish government for its purchase but without
avail, but finally, in i8ig, the Spanish ambassa-
dor at Washington signed a treaty by which
Florida was to pass to the United States on
payment of $5,000,000 in full extinction of the
claims of certain American citizens against the
Spanish government. The treaty was ratified in

1821 and the territory taken possession of by the
United States, which in 1822 established the
^Territory of Florida.* See Florida.

The next addition to the territory of the

Union was that of Texas. It was desired as a
part of the Union, especially by those interested

in the extension of slave area and slave States.

It was formerly a part of the Spanish colony of
Mexico. In 1810 the people of Mexico revolted

against Spanish rule, and in 1822 were success-

ful, and in 1824 the Republic of Mexico was es-

tablished. The two provinces, formerly known as
"Texas" and "Coahuila," were made a single

state of the :iew republic of Mexico, under the
name of Texas. The desire of the people of
the United States for this territory led to an
offer of $1,000,000 to the Mexican government
for its purchase in 1827 and another of $5,000,000
in 1829, but each was rejected. Meantime a
large number of persons from the southern part
of the United States settled in Texas, and in 1833
Texas attempted to obtain a peaceable separation
from iVIe.xico and independence, but without suc-
cess. In 1836 Texas seceded from Mexico and
established itself as a republic. In the election

for president which followed, an almost unani-
mous vote was cast for annexation to the United
States, but the application for admission, made
by its minister at Washington, was not favorably
received by Congress. In 1S44 another treaty

of annexation was made but rejected by the
Senate. The presidential election in the United
States which soon followed hinged largely on
this question, and the sentiment was apparently
in favor of annexation, and in January 1845,

Congress passed a resolution giving "consent
that the territory properly included within the

Republic of Texas may be erected into a new
State to be called the State of Texas." This was
accepted by tlic congress of Texas and by popu-
lar vote in that Republic, and in December 1845,

a joint resolution was passed in the Congress
of the United States admitting Texas as a State.

Thus, Texas passed from tlie position of an
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independent republic to that of a Stale of the

United States, without a treaty or without pass-

ing through the territorial stage which usually

preceded the formation of States of the Union.

See United States— Annexation of Texas.
The next great step in the development of the

territory of the United States was the favorable

settlement of the pending question between the

United States and Great Britain regarding- the

control of the Oregon Territory. This territory

had been claimed by Spain, Great Britain and
the United States on grounds of exploration, and

been jointly occupied by Great Britain and the

United States after 1818, pending a settlement

of their respective claims. Meantime the treaty

of the United States with Spain, made in the

purchase of Florida, had resulted in the abandon-
ment by Spain of her Oregon claim and the fix-

ing of the boundary line between the Oregon
country and Spanish territory which then in-

cluded all of what is now know as California,

New Mexico and Utah. This strengthened the

claim of the United States to the Oregon coun-

try, and by 1846 the demand of the people of the

United States for a settlement of the boundary

line became so great that there was serious talk

of war with Great Britain to determine the ques-

tion. Finally, in the year 1846, a proposition

was made by the British government fixing the

boundary line on the 49th parallel and the

Straits of Fuca. This was accepted and the

Oregon country south of that line became_ an

undisputed part of the territory of the United

States. See Northwest Boundary.
The next addition to the national territory

was what is known as the Mexican cession. A
quarrel had arisen between Mexico and the

United States, shortly after the annexation of

Texas, regarding the boundary line between that

area and Mexico, the Mexican Government
holding that the Nueces River was the southern

boundary line of Texas, while the United States

held that the Rio Grande was the boundary. The
result was the war with Mexico, in which the

United States was successful in every engage-

ment, and it was followed by the cession by
Mexico of the great area which includes the

present States of California, Utah, part of Colo-

rado, a small part of Wyoming, and the terri-

tory of Arizona and a part of New Mexico.
The eastern part of New Mexico was jointly

claimed by Texas and by the United States as

a part of the Mexican cession, and this claim

and the control of about 125,000 square miles

of Texas was settled by payment to Texas by
the United States of $10,000,000. The area thus

purchased from Texas now forms part of New
Mexico, Oklahoma, Kansas, Colorado and
Wyoming. The sum paid to Mexico for the
magnificent area which was ceded to the United
States at the close of the war was $15,000,000
in cash and a settlement of claims of citizens

of the United States to the extent of $3,200,000.
The last addition to the contiguous territory

of the United States was what is known as the
Gadsden Purchase (q.v.). It is a comparatively
small and unimportant strip of territory lying
between the Mexican cession and Mexico, south
of what is now New Mexico and Arizona. It

was claimed by both Mexico and the United
States, and the dispute was settled by a pay-
ment of $10,000,000 by the United States for the
territory. The purchase was negotiated by the

United States minister to Texas at that time,

James Gadsden, hence the title, "Gadsden Pur-
chase." The transfer occurred in 1853.

The first addition of non-contiguous terri-

tory occurred in 1867, by the purchase of
Alaska (q.v.). The territory had been acquired
by Russia, by discovery in 1741 and settlement
in 1784, and a considerable industry in furs and
shipbuilding developed. After the discovery of

gold in California the Russians in Alaska traded
with the people of California, especially prior to
the development of transportation systems be-
tween California and the eastern coast, and in

this manner the people of San Francisco be-
came aware of the value of the fur business, and
probably of the existence of the precious metals.
The California members of Congress urged its

purchase, bills to that effect were introduced in

Congress, negotiations were opened with Russia
through its minister in Washington, and after
considerable delay the agreement w'as made and
the purchase consummated in 1867, the pur-
chase price being $7,200,000. The Russian gov-
ernment was moved to this sale of its territory

in part by its disputes with Great Britain re-

garding boundary lines between Alaska and
British-North America, and chiefly by the great
distance at which the territory lay froin its

possessions in Europe and Asia.
The territory of Hawaii (q.v.) was the first

island territory annexed by the United States.
Negotiations for the annexation of these islands
began in 1854, when a treaty of annexation was
framed under President Pierce's administration,
but the sudden death of the king of the islands

before its completion terminated the negotia-
tion. In 1876 a reciprocity treaty was made
with the islands by which the products of the
islands were admitted free of duty into the
United States and those of the United States
admitted free into the islands, and this de-
veloped commercial and other relations of the
two communities very greatly. In 1893 a revo-
lution occurred in the islands and application
was made to the United States for annexation
and a treaty framed and laid before Congress.
It had not been acted on, however, at the close
of the term of President Harrison and his suc-
cessor, President Cleveland, withdrew it. On
the inauguration of President McKinley the ap-
plication for annexation was renewed, and after
some delay Congress passed a joint resolution
annexing the islands, and they were subse-
quently given a territorial form of government
and made a customs district of the United States,

so that all merchandise passes between them
and the United States free of duty, just as it

does between the various States of the Union.
Porto Rico (q.v.), Guam (q.v.) and the Phil-

ippine Islands (q.v.) were seized by the United
States during the war with Spain, inaugurated
in 1898 for the purpose of compelling that gov-
ernment to terminate her oppression of the
people of Cuba. At the close of that war, in

which the United States was successful, the

islands were transferred to the United States
by Spain, on the payment of $20,000,000 by the
United States. While the treaty did not specify

the precise purpose of the payment of the $20,-

000.000. it was understood that Porto Rico and
Guam were retained by the United States under
tlie rules of war, and that the payment of the

sum named was with reference to the Philip-
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pines. Porto Rico has been made a customs dis-

trict of the United States and the commerce be-

tween that island and the United States is not
subject to any customs duties. It has grown from
about $4,000,000 per annum, before the transfer,

to about $22,000,000 in 1903. The duty on com-
merce from the Philippines coming into the

United States has been reduced 25 per cent,

and bills for a further reduction are pending in

Congress. Porto Rico is governed by officers

appointed by the President and a legislature

elected by the people. The Philippines are gov-
erned by a commission appointed by the Presi-
dent of the United States, the commission be-
ing made up in part from citizens of the islands
and a part from citizens of the United States.

The island of Tutuila, one of the Samoan
group in the south Pacific, passed under the con-
trol of the United States in 1899. The group
had been for many years under a joint protec-
torate of the United States, Great Britain and
Gerrnany, but in that year the joint protectorate
terminated, and the island of Tutuila, whose
people had long ago expressed a desire for an-
nexation to_ the United States, was annexed.
The island is small, its chief importance being
the possession of a fine harbor, the best in the
south Pacific. See Samoan Islands.

EXPANSION OF THE TERRITORY OF THE UNITED
STATES FROM 180O TO I9OI :
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the record shows several well-detintd periods,

with notable fluctuations. The first period ex-

tends from the beginning to 1826 inchisive, when
the maximum seems to have been about 10,000

(.reached in 1794, 1825, and 1826). The second
period extends from 1827 to 183 1, when the

maximum is 27,382, the average being more than
double that of the first period. This increase is

perhaps e.xplained by the enormous influx of

Europeans to this country as the natural result

of the wretched industrial conditions in Europe
during the time of the Holy Alliance. The
third period includes the decade from 1832 to

1842, when the tide of immigration is trebled or
quadrupled, save a considerable ebb in 1S38 due
to the panic of the preceding year. After this

period, when steamboat navigation and railroads

began to render the fertile plains of the West
accessible, such abnormal conditions as the Irish

famine and the California gold discoveries sent

immigration up by leaps and bounds till 1854.

The flood of immigration that swept over the

country during these years, demoralizing politics,

trade and industries of all sorts, gave rise to the

anti-foreign agitation; and this combined with

the business depression of 1857 and the Civil

War, which followed soon after, to reduce the

number of immigrants greatly. However, after

the war when the country entered upon a new
era of industrial enterprise offering an almost
boundless field for laborers, the tide of immigra-
tion again rose rapidly till 1873, when, under the

influence of the panic and the hard times that

followed, it once more receded. But, with the

revival of business in 1880, foreigners again
flocked to our shores in larger numbers than
ever before, and immigration reached a high-
water mark (669,431) in 1881. Since that year
there has been a steady stream pouring into the

country, save during the period of business de-
pression from 1894 to 1898. In 1903 immigration
reached the unprecedented figures of 857,046.

Most of the early inmiigrants came from
Great Britain, a fair number from Gennany, but
very few from other European countries. In
1850 Great Britain furnished about 60 per cent
of the immigrants and Germany 584.000, or 36
per cent. Thus 96 per cent of the immigrants in

1850 were of Teutonic blood, with the Anglo-
Saxon element predominating. The proportion
was very much the same in i860. But in 1870,

while the totals were much larger, the British

percentage was falling and that of the other
foreign elements was increasing. In 1880 the

British contingent, including the Canadian,
though larger in the grand total than before, had
dropped to 47.5 per cent, the German to 30, but
a considerable new element had arrived of

Bohemians, Poles, Scandinavians, Italians, and
Russians. In 1890 the British contingent had
fallen to 29 per cent, or 2,700.000; the German
increased to 33 per cent, or 3,000,000; while the

number of Poles, Russians and Bohemians in

the country amounted to 450,000, the Italians to

182,500 and the Scandinavians to 933.000. In
1900 the Slav element had reached 1.000,000, or
nearly 10 per cent of the foreign-born popu-
lation of the country, the Scandinavian over
1,000,000, the French including French-Canadian
500.000, the Italian nearly 500,000, the Mexican
over 100.000, while the British had sunk to 19.4

and the German to 14 per cent. Within the last

three years (1901-3) the Teutonic element, even

including the Scandinavian, has greatly dimin-
ished. But from the countries of southern and
eastern Europe have come nearly as many immi-
grants during these three years as came during
the entire preceding decade.

In 1864 Congress passed the first immigration
act, which was designed to promote, not to re-

strict, immigration; but this act was repealed
in 1868. In 1882, the year after immigration
reached its high-water mark, Congress passed
the first restrictive act barring out criminals, in-

sane, paupers, and other undesirable classes. In
1885 a more drastic act was passed. This act
did not operate as successfully as was expected,
for while it was aimed at strike-breakers and
persons of the baser sort, it has also militated
against the better classes of immigrants, such as
artists, architects, musicians, and even clergymen.
It was therefore later modified and in 1891 was
extended to all "assisted" immigrants and to
other classes. The act of 3 March 1903 is more
drastic and requires a preliminary inspection at
the point of departure and gives the government
the right to deport, within two years after ar-
rival, any immigrant landed in violation of the
^^^- Edwin W. Bowen.
Department of Latin, Randolph-Macon College,

Ashland. Va.

45. United States — Suffrage in the. Suffrage
means participation in government by voting.

There are two theories in regard to suffrage:
(l) That it is a privilege granted by the State
to individuals; (2) that it is a natural, inherent
right belonging to every man. The former is the
usually accepted theory ; the latter, the outcome
of the revolutionary movements of the 18th cen-
tury, is to-day generally discredited. Suffrage
in the English colonies in America was restricted

as in England. Virginia began in 1619 with
manhood suffrage, but in 1655 and 1670 restrict-

ed the suffrage to "free-holders and house-
holders." Similar restrictions existed in the
other Southern colonics and in the middle col-
onies. New England, notaljly Masachusetts and
New Haven, had strict religious tests. Only
"freemen" could vote and only members in good
standing of some Congregational church could
be "freemen." Consequently the majority of the
male inhabitants were excluded, the entire list of
"freemen" in Massachusetts between 1630 and
1691 numbering only about 2,000. When Eng-
land secured better control over the New Eng-
land colonies the suffrage was given to owners
of estates valued at £40 or freeholds worth 40s. a
year. During the l8th century the freehold test
became general. Roman Catholics, Jews, and in
New England, Quakers, were generally disfran-
chised. There was also a moral qualification in
New England— a voter must be "a person of
civil conservation and quiet and peaceable be-
havior," not "an opposer of the good and whole-
some laws of the Colony." In the South, no con-
vict coiild vote. Each colony had its own nat-
uralization laws until Parliament passed a uni-
form law (1746) requiring the Protestant faith

and seven years of residence. The suffrage was
extended very slowly, and when the Union was
formed, in 1787, in each State it was very lim-
ited. The qualification was usually a freehold of
40.f, to £3, or an estate worth £20 to £60, or own-
ership of a certain number of acres. It has been
estimated that in 1787 there were in America
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150,000 electors from a population of 5,000,000

which a hundred years later would have fur-

nished 700,000 to 1,000,000 voters. The religious

restriction soon disappeared,— last in South
Carolina in 1797. Under the Constitution each

State regulated its own citizenship. The in-

fluence of revolutionary theories upon politics

had much to do with broadening the suffrage. In

New England, where most men were white, the

"rights of man" were believed in ; in the Middle
and Southern States, where blacks were numer-
ous, the rights of white men alone were recog-

nized. The new Western States offered citi-

zenship on easy terms, thus stimulating the

advance of democracy in the older States.

Rival political parties wanted more votes,

and all white men were gradually enfran-

chised. The last property test disappeared in

Louisiana in 1845. The abolition agitation has-

tened enfranchisement of all whites by as-

serting the "rights of man." Before the Civil

War only Connecticut and Massachusetts re-

stricted white suffrage. Alarmed at the rapid

increase of foreigners they enacted in 1854 and
1856 educational qualifications for voters.

Negro Suffrage.— The extension of suffrage

to negroes was a result of the Civil War. Prior

to the Revolution, though there were no laws

against it, it is not known that any negro ever

voted in the New England or Middle colonies,

but a few free negroes voted in Maryland, South
Carolina, and probably in North Carolina. Be-
tween the Revolution and the Civil War free

negroes voted in several States. They were dis-

franchised in New Jersey, 1807; Maryland, 1810;
Tennessee, 1834 ; North Carolina, 1835, and
Pennsylvania, 1838. The elections of two
Tennessee congressmen, John Bell and Cave
Johnson, were decided by the ballots of free

negroes. The agitation of abolition societies was
the principal cause of the disfranchisement of
free blacks. Vermont, Massachusetts, New
Hampshire and New York alone before 1861 did

not disfranchise them. The 13th Amendment
(1865) to the United States Constitution merged
the negroes into the political population for

purposes of representation. A movement in the
South (1867) to give the negro a limited suffrage
was stopped by the Reconstruction Acts (1867)
which gave the ballot to the negroes in the South,
though as late as 1868 most of the Northern
States gave them no political privileges. The
14th Amendment (1868) while disfranchising the

prominent whites of the South, put a premium
on the enfranchisement of the blacks by the

State governments by offering increased repre-

sentation in Congress. The 15th Amendment
(1870) provided against discrimination on ac-

count of race or color and practically resulted

in universal manhood suffrage. The amend-
ments apply to the whole United States. Politi-

cal corruption and misgovernment followed the

enfranchisement of the negro, and from 1868
to 1876 the Southern whites were engaged in

overturning the governments ruled by the
negroes, thus beginning a thorough-going reac-

tion against negro suffrage. From 1876 to i8go,

the whites devoted themselves to destroying in

the South the Republican party organization
which controlled the negro vote. During this

period the negro vote was restricted by centrali-

zation of the administration in Louisiana and
North Carolina ; by requiring the payment of

taxes in Virginia, Arkansas, Georgia, Florida,

Mississippi and Tennessee ; and by complexity of
election laws— Australian ballot system, regis-

tration, etc.— in Alabama, Arkansas, Virginia,

Tennessee and Mississippi, amounting practical-

ly to an educational qualification. About 1890
began a movement to disfranchise negroes by
changes in the State Constitutions. Upon re-

admission to the Union (1868-70) a fundamen-
tal condition imposed was that their consti-

tutions should never be revised so as to

deprive any one of the right of suffrage. This
condition was ignored by the Southern States

and the amendments were evaded. The suffrage

clauses in these new Southern constitutions are

alternative: (i) the "understanding" clause re-

quires the voter to be able to read or understand
when read to him any section of the Constitu-

tion; (2) the "grandfather" or "old soldier"

clause excuses from other tests those who have

served in any war and their descendants, or

those who were voters before I Jan. 1867, and
their descendants; (3) a clause requiring a tax-

paying and property qualification from those dis-

qualified under other clauses; (4) the "good
character" clause requiring the voter to be of

good moral character. Mississippi (1890) in-

vented the "understanding clause," giving it to

South Carolina, Alabama, and Virginia; Louisi-

ana the "grandfather" or "old soldier" clause

(1898) giving it to North Carolina, Alabama, and
Virginia. Alabama (1901) discovered the "good

character" qualification, passing it on to Virginia.

Practically all the Southern States have a prop-

erty and tax paying qualification for voters,

which, with the educational test, will by 1905

become the sole qualifications. The evasive pro-

visions are temporary, intended only to disfran-

chise the negroes, while including the whites.

The effect of these restrictions is remarkable, dis-

franchising in each State that has restricted

the suffrage from 30,000 to 60,000 whites and
practically all the blacks. The tax paying re-

quirement is the most effective in excluding both

whites and blacks. Regarding the conflict of

these provisions with the LInited States Consti-

tution and laws, the Supreme Court decided that

the fundamental restriction imposed upon re-

admission is unconstitutional, and that it is the

duty of Congress to enforce the 14th and 15th

amendments, which probably will not be done.

The evil results from negro suft'rage during

Reconstruction caused Congress to hesitate be-

fore again interfering in affairs of the Southern

States.

Suffrage in the Territories.— In the Terri-

tories suffrage is regulated by Congress, which
may delegate its authority to the territorial legis-

lature. In the District of Columbia, white tax

payers voted from 1802 to 1855, when the

suffrage was extended to all white men, and in

1867 to white and black males excepting Con-
federates and Confederate sympathizers.^ Mis-

government and corruption followed and in 1878

all voters in the District were disfranchised by

Congress, local government now being carried

on by a board of commissioners. Alternate ed-

ucational or property qualifications exist in Con-
necticut (1854); Massachusetts (1856); Wyom-
ing (i88q); Maine (1891), and Delaware

(1897). The United States confers citizenship

upon the alien by naturalization ; the State con-

fers the right to vote. In many States ulitns
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are allowed to vote after they have declared
their intention to become citizens. Indians must
become naturalized before voting. California

allows no Cliinese to vote.

IVoman Suffrage.— Women voted in New
Jersey in 1776-1807. The renewed agitation

(1830-67) in regard to "natural rights" caused a
demand that women be allowed to vote. In 1848,

the first woman's suffrage convention demanded
the ballot, basing their claims on the principles of

the Declaration of Independence. In 1866, the
first petition for w'oman suffrage was sent to

Congress. In 1868, the New England Woman's
Suffrage Association was formed, and in many
States the political parties favored the move-
ment. In 1869, Wyoming Territory enfranchised
women, Utah in 1870, Colorado in 1876, Wash-
ington in 1883, and Idaho in 1896. In 1882
women in Utah Territory were disfranchised by
the Edmunds law, but in 1890 the State of Utah
again gave them the ballot. At present they en-
joy equal sutifrage with men in four States,
Wyoming. Colorado, Utah, and Idaho, and in

18 States of the North and West women vote
in school elections. In two States, Montana and
Iowa, women taxpayers may vote upon issuing
municipal bonds. In Louisiana women tax-
payers may vote upon questions relating
to public expenditure. It is said that women
usually vote the Republican ticket. Consult

:

Bishop, 'History of Elections' (1893); Thorpe,
'Constitutional History of the American Peo-
ple' (1898); Thorpe, 'Constitutional History of
the United States' (1901) ; Cleveland. 'The
Growth of Democracy' (1898): Bryce, "Amer-
ican Cominonwealth' (1897) ; Hart, 'Actual
Government as Applied under Amrican Condi-
tions' (1903).

_
Walter L. Fleming,

Professor of History, University of West
Virginia.

46. United States — History of the Tariff.

Almost from the organization of the government
of the United States, duties upon articles im-
ported into the country have been a part of the

fiscal system. These duties have nearly always
carried with them more or less of a protective

influence, although at times not imposed for that

reason, and at other times enacted by adminis-
trations avowedly opposed to the protection

principle. Before 1816, and between 1846 and
i860, were the nearest approaches to a free

trade basis for foreign commerce, especially in

the earlier period. At no time, however, has
such foreign trade really approximated a genuine
free trade basis, and the term as used in connec-
tion with American commerce is more or less

misleading.
At such times as the so-called free traders

have come into political power they have failed

to enact laws wliich carried into full effect rad-

ical free trade theories. Beginning with the
tariff for revenue, and without much thought of
protective influence, the system soon developed
into a combination of revenue and protection.

The revenue feature has been given the most
prominence when the free trade party has come
into power, and the protection feature has been
brought to the front in turn whenever its ad-
herents have secured control of the legislative

machinery.
Whereas in the past there have been sharp

dividing lines between political parties rcpre-

Benting the free trade and protection idea, this

is no longer true. Free trade is no longer an
issue in American politics. The question, so far

as the tariff is concerned, being rather one of

high or low duties, the former being for the

avowed purpose of protection, and the latter

carrying what is termed incidental protection.

If it is possible at this time to define the tariff

position of the two great political parties of the

United States it inust be along these lines. The
need for money, occasioned by the expense of

war, has generally been met not only by an
increase in internal taxation, but by an increase

in import duties. This was particularly notable

after the \N'ar of 1814, and the Civil War of

1861. Duties imposed by reason of war necessi-

ties have seldom been reduced subsequently to

previous levels, hence temporary needs have

aided materially in building up the high level of

protection now generally accepted as the fiscal

policy of the United States.

From 1789 to the present day there have been

nearly 200 acts and joint resolutions of Congress
affecting import duties. A large majority of

these have been of minor importance, or merely

amendatory to laws which were retained almost

intact. The necessity for providing national

revenue was the first consideration with the

American Congress. That body met 6 .\pril

1789, and two days later the House of Represent-

atives resolved itself into a committee of the

whole on the state of the union. Within 70
hours of the opening of the organization, Jaiues

Madison introduced the subject of the tariff as

one which appeared to him to be of the greatest

magnitude, and one requiring the first attention

of the legislative body. He said : "The defi-

ciency in our treasury has been too notorious to

make it necessary for me to aniinadvert upon
that subject. Let us content ourselves with

endeavoring to remedy the evil. To do this

a national revenue must be obtained, but the

system must be such a one that, while it se-

cures the object of revenue, it shall not be op-

pressive to our constituents. Happy it is for

us that such a system is within our power, for

I apprehend that both these objects may be ob-

tained from an impost on articles iinported into

the United States."

On closing his speech Mr. Madison offered

a resolution, declaring it to be the sense of the

committee that specific duties should be levied

on spirituous liquors, molasses, wines, teas,

sugars, pepper, cocoa and spices, and an ad
valorem duty on all other articles ; and also a

tonnage duty on American vessels in which mer-
chandise was imported, and a higher rate on

foreign vessels. The following day the subject

was again taken up, and continued to be the

all absorbing topic of debate from the date Mr.
Madison introduced his resolution until 17 May
following, when the House agreed upon a bill

and ordered it sent to the Senate. The Senate

took up the bill on the l8th, and it was under

consideration until June 11. when it was con-

curred in with sundry amendments. The House
refused to concur and asked for a conference.

The conference committee effected a compro-
mise, which resulted in a lowering of some of

the proposed duties.

The bill th\is agreed to by both houses of

Congress became a law by the approval of the

President 4 July 1789. and thus was completed
the first act in the building up of the present

tariff system of the United States. The system
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as it stands to-day, in the duties imposed and
in the machinery of its application, is the out-

growth of a century of experiment and experi-

ence, and the advent into power of the most
extreme low tariff party would do little more
than lower some of the rates without disturbing

to any great extent the complex organization

provided for the administration of the customs
houses. The tariff systems of nearly all pro-

tection countries are now modeled after that

of the United States, and the effect of the

policy of the latter country upon international

commerce has been so powerful as to practically

establish all existing- channels of trade of any
great importance.

Germany became a protection country by
virtue of following the example of the United
States at a time when German industrial affairs

were faced with a crisis. The only great nation

in the world which in 1904 still stood for an
ostensibly free trade basis in its foreign com-
merce was the United Kingdom, and that coun-

try, struggling in the grasp of severe industrial

depression, began to doubt the wisdom of its

fiscal policy. This doubt obtained such strong

hold upon the minds of the British people that

a movement for the protection of British pro-

ducers gained sufficient headway to warrant the

prediction that within a reasonable time the

example of the United States will also be fol-

lowed by the United Kingdom to the extent of

adopting a system of moderate import duties.

The tariff legislation of the American^ Con-
gress may be grouped in a general way into a

number of epochs. The first may be said to

extend from jySg to 1816; the second, from 1816

to 1832; the third, from 1832 to 1846; the fourth,

from 1846 to i85o; and the last, from i860 to the

present time (1904). Opinions may differ asto
whether there was any element of protection in-

tended in the law of 1789. Whether there was
or not, the operations of that law resulted in the

passage of a tariff law in 1816, in which is em-
bodied a distinctly protective policy. The duties

imposed by the law of 1816 are lower than those

which would now be considered as purely of a

revenue character. The highest rate imposed by

that law was 20 per cent. This was an increase

over the rates established by previous acts, and

was brought about more by the need for money
to pay the interest charged on the war debt than

by a popular demand for more protection. The
law carried with it. however, sufficient protec-

tion to illustrate the principle and demonstrate

its possible benefits to struggling industries.

Popular sentiment became aroused in protection

directions, and here may be said to have begun

the first general movement in favor of a pro-

tection policy not only for revenue purposes but

to secure immunity for home industry and labor

against foreign competition.

The tariff law of 1824 was the outcome of a

protection campaign, and in 1827 the duties were
still further increased on woolens, around which
class of manufactures most of the agitation for

protection had arisen. A still stronger element

of protection was contained in the law of 1832

and protection may be said to have prevailed in

that and previous acts for a period of about 20

years. The duties imposed during that period,

however, would not be regarded, in most in-

stances, as high compared with the duties now
collected on certain schedules. Between 1832

and i860 protection and free trade alternately

made their influence felt upon public opinion,
and consequently in legislation. The record of
Congressional action shows considerable vacil-

lation, though at no time was the protection

principle in danger of being abandoned. It had
apparently become accepted as a basis for the
fiscal system of the new country.

Low tariffs were succeeded by high tariffs,

which in turn yielded to the agitation of the
moment and were followed by lower rates. It

was during this period that the great territorial

development of the United States took place.

The discovery of gold in California, the settle-

ment of vast areas of western lands, and the

coming of nearly all the new wealth of the coun-
try from the soil, obscured to a greater or less

degree the real effects of any changes which
were made in the tariff policy of the country.
The law of 1832 was distinctly a protective mea-
sure, carrying high duties on cotton, woolen and
iron imports, the principal articles concerned in

any tariff legislation.

What is known as the compromise act was
passed in 1832, this being an agreement between
Clay and Calhoun, the leaders of the protection
and low tariff parties, respectively. That law,
while retaining a large element of protection,

provided for a gradual reduction of duties upon
a sliding scale. In 1S42 a tariff law was passed
by the Whigs as a party measure. This law
carried high duties and was avowedly protective

in its purpose. It remained in force but four
years and was followed by the tariff law of
1846 enacted by the Democrats and based upon
the Treasury report made by Secretary Walker
in 1845. Secretary Walker was allegedly in

favor of free trade, and his bill was referred to

as a free trade measure. Notwithstanding this,

some of the import duties were placed as high
as 100 per cent and .30 per cent duty was re-

tained upon nearly all of the principal articles

of trade which had been in controversy for the

50 years preceding.

The act of 1846 remained in effect for 11

years, and in 1857 a still further reduction of
duties was made. This law was passed without
perceptible opposition owing to the fact that the

revenue of the country was very large, and the

treasury enjoyed a surplus of funds evidently

calling for a reduction in national income. The
average duty on the articles which were pro-

tected was reduced from 30 to 24 per cent, but
the reduction was not so large as appeared upon
the face of the law, for cotton manufactures,
which in the act of 1846 were included in a

schedule which only paid 25 per cent, were trans-

ferred to the schedule which had previously paid

30 per cent ; hence a reduction of only one per

cent was made in the import duty paid by this

important class of competitive goods.

The law of 1857 only remained in force four

years, for in 1861 came a revolution in the affairs

of the country brought about by the Civil War.
In the 30 years preceding, therefore, the country

had conducted its fiscal affairs upon a varying

basis. Beginning with a comparatively high
protection policy in 1832, duties were gradually

reduced until 1842 when, for a very brief period,

the country approached closely to a free trade

basis. From 1842 to 1846 protection again pre-

vailed. In 1846 free trade, as it was called,

controlled the situation, though it would
_
be

fairer to call it moderate protection, as the im-

port duties exacted were not inconsiderable, I"
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1857 the protection given to domestic products

was still further moderated and this law re-

mained in force until the taritT legislation of

1861. In that year was enacted what was then

and for some years afterward referred to as

the "war tariff,'' though it was long ago ac-

cepted as expressing the permanent policy of

the United States so long as the protection or

Republican party should control the legislation

of the country.

Before the Civil War a system of duties had
been imposed which were very moderate com-
pared to those the American people are now
accustomed to. For a number of years immedi-
ately preceding the war the tariff was arranged

upon a basis as closely approacliing free trade

as the economics of the country seemed to war-

rant. The Democrats, however, did not follow

free trade principles in the framing of these

laws, for many non-protective articles, such as

tea and coffee, which might have been used to

produce revenue were admitted free of duty.

Iron and manufactures of iron, cotton goods,

wool and manufactures of wool, carried an im-

port duty of 30 per cent, and duties were also

levied against steel, copper, lead and other

articles of more or less competitive nature. In

the law of 1857 the highest protective duty was

24 per cent. Nearly all raw materials were ad-

mitted free, and the duties on all manufactured

articles were established at the lowest level

which had prevailed since the beginning of the

century.
The great change in the policy of the country

in the matter of import duties came in i860.

It was in the winter of that and the preceding

year the House of Representatives passed what
is known as the Morrill Tariff Act of 1861.

It was not until the next session, that of 1860-1,

that this act received the assent of the Senate

and became a law. This tariff legislation

originated in the House of Representatives be-

fore a time when it could be charged with being

a war measure. In fact, its promoters declared

it to be their intention merely to restore the rate

of duties which had prevailed in 1846. The most
important change made in this bill was the

substitution in many instances of specific for

ad vakirem duties, a change which generally

results in a higher rate of impost. The iron and
wool manufacturers benefited greatly by the

passage of this law for it carried with it notable

increase of protection for their output. This
measure had hardly become a law when the Civil

War began, and immediately the attention of

Congress was centred upon the raising of addi-

tional revenue.
For the four years following no extra or

regular session of Congress was held without
many increases being made in the duties upon
imports. The tariff act of 14 July 1862 in-

creased the duties all along the line, for the

avowed purpose of outsetting the internal taxa-

tion upon industry made necessary by war ex-
penses. The protection idea, however, con-
trolled largely in raising the schedules as set

forth in this measure, and American manufac-
turers then received the highest degree of pro-
tection yet afforded them. In 1864 the import
duties were again increased. This was done
primarily, as before, to increase the revenue of

the government, but as the men who framed and
managed the bill were high protectionists, the

law as enacted reflects their intention to give

American industry the fullest measure of protec-

tion which Congress would allow. The average

rate of duty under the law of 1862 had been 37.2

per cent, and under the law of 1864 the average

rate was raised to 47.8 per cent. When the

Morrill acts were passed, it was not believed

that they represented a policy of high protec-

tion which was to be permanent. They were
then regarded merely as necessary revenue pro-

ducing measures so constructed as to afford

protection to American industries while fur-

nishing this revenue.

Immediately following the war, all branches

of the fiscal policy received immediate attention

except that dealing with the import duties. The
schedules established during the war remained
in force until the next general revision of the

tariff in 1883, and by that time they had ceased

to be regarded as war measures by the people,

and had been adopted as a recognized part of

the fiscal system of the United States when in its

normal condition. The financial stress of the

Civil War may, therefore, be said to have re-

sulted in the jpresent high protection policy of

the United States. The tremendous growth
of manufactures and the generally favorable

operations of the law of 1864 produced an im-

pression throughout the country that high pro-

tection was beneficial, and the people accepted it

willingly. In fact, in a number of instances

import duties have since been raised above those

imposed by what is known as the *war tariff."

This is particularly notable in the case of the

wool schedule, one of the most complicated in

the tariff system. These increases were made
in the Tariff Act of 1867, and the main features

of this bill were retained in the acts of 1883 and
l8go, and after the brief period of lower tariff

brought about by the Democratic measure of

1894 were readopted in the measure of 1897, the

one now in force (1904). In 1882, a commis-
sion was created to consider a revision of the

tariff, and the bill of the following year was
based upon the report of this commission. The
wool and iron schedules, around which all tariff

agitation has gathered since the beginning, re-

ceived the most benefit from this law. There
were some slight reductions on raw materials.

No consistent policy was evident in the fram-

ing of the law of 1883, it apparently having been

a measure controlled by the high protectionists,

who were then animated by a desire to meet in

some degree the wishes of those favoring a more
moderate tariff. It was not until seven years

later, or i8go, that another general revision of

the tariff was imdcrtakcn. A number of mea-
sures were proposed in the meantime, but did

not receive much encouragement. It was in this

period that Mr. Morrison of Illinois, originated

his "horizontal" reduction bills, all of which met
with defeat, being opposed by the members of
his own, the Democratic, party, as well as

by the Republicans. The tariff question came to

the front again with the Congressional session

of 1887-8. President Cleveland's message in the

fall of 1887 was devoted almost entirely to the
tariff, and he took a decided stand in favor of
general reduction and in favor of free raw ma-
terials.

The so-called Mills bill, expressing the ideas

of President Cleveland and his followers, was
passed by a Democratic House, but failed to be-
come a law through the Senate being Repub-
lican. A bill originating in the Senate proposed
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still further increases of protective duties and

the campaign of 1888 was conducted on the tariff

issue. The Republicans were triumphant and

interpreted the result at the polls to be a verdict

in favor of protection. This election resulted in

the final enactment in October 1890, of what has

been popularly known as the McKinley Bill.

(See McKinley Act.) As usual the contro-

versy raged fiercest over the woolen schedules,

and no tariff has been more fully debated, or to

such wearisome length, as this bill which finally

became a law.

Immediately after the passage of the McKin-
ley Bill, the Democrats were successful at the

polls. In the fall of 1890 Democratic majorities

were returned in the Congressional elections, and

in 1892 President Cleveland was again elected,

after making a compaign in which little was
talked of except the tariff. In the period immedi-

ately following, the tariff question was obscured,

however, by the sudden appearance of a currency

issue, and' in 1893 severe financial depression

throughout the country centred public attention

almost exclusively upon the currency issue. The
Democrats had a very small majority in the

Senate, and many Democratic senators hailed

from States which benefited materially by pro-

tection. A Democratic measure lowering the

tariff schedules was reported to the House in

December 1S93. This measure is popularly

known as the Wilson Bill. Owing to the nar-

row majority possessed in the Senate^ by the

party in power, and the conflicting interests

affected by the measure, it was radically amended
before it stood any chance of enactment. The
House was forced to accept the Senate amend-

ments and the bill as thus shaped became a tariff

law of 1894. It went into effect 28 August, and

President Cleveland expressed his displeasure

and disapproval by permitting the bill to become

a law without his signature.

The Wilson Bill was a radical change in the

long existing tariff policy of the United States.

Free wool was its most important feature and

was looked upon as a test of the wisdom of free

raw material. There were also marked reduc-

tions in the schedule imposed on manufactures

of wool. The iron and steel industries also suf-

fered a marked reduction in the duties on com-

petitive products. By the time the Wilson Bill

went into effect the country was in most des-

perate financial straits ; crops were bad, and the

mining industry of the west was at a low ebb.

Disaster was general throughout the western

States, many causes serving to emphasize it.

Owing to this combination, it is difficult to justly

estimate the economic effects of the changes in

the tariff, but the general impression created

upon the country was unfavorable to the mea-
sure, and reflected severely upon the economic

theories advanced by the Democrats.

The presidential campaign of 1896 was fought

upon the currency issue purely and simply, for

the free coinage of silver was advanced as the

only question before the people, and advocated

as a remedy for all the ills under which the

country was then laboring. Discussion of the

tariff was thus practically eliminated from
the controversy, and the Republican party, stand-

ing as it did for the gold standard, won an over-

whelming victory on that issue alone and came
back into power. The people accepted the argu-

ment of the high protectionists to the effect that

the black years of 1893-4-5-6 were due almost
entirely to the enactment of a low tariff bill by
the Democrats in 1894, and the Republican party

met with every encouragement to reassert the

protection principles of the McKinley Act and
raise the import duties once more to rates ap-

proximating at least those which had prevailed

before the panic. President McKinley called

Congress together in extra session in 1897 for

the sole expressed purpose of treating of tariff

and revenue. The campaign of 1896 had been
carried on with the currency as the sole issue,

but the first act of the new Congress was one
affecting the tariff.

A bill had been prepared unofficially before

the House was organized, and the third day
after the session began witnessed the introduc-

tion of a measure known as the Dingley Bill,

which stands without material modification as

the law of 1904. The bill was passed within two
weeks and without very much consideration by
the House as a whole, the committee plan being

accepted entire. Its passage was effected by
strictly party vote, and under the severe rulings

of Speaker Reed. In the Senate, as usual, there

was more delay. After remaining in the com-
mittee for a month it was reported with some
amendments. As the bill finally passed the

Senate it contained nearly 900 amendments, but

followed the report of the House committee
rather than that of the committee of the Senate.

An agreement was reached in conference and the

bill enacted into law 24 July 1897.

Under this act the duties on wool were re-

stored to an even higher level than ever before.

The duty on hides was re-imposed, cotton manu-
factures did not receive quite as high a degree

of protection as in the McKinley Bill, but silks

and linens secured the maximum of protection.

Some attention was paid to the agricultural in-

terests in a duty on flax and lower duties were
imposed on imported goods consumed in the

pursuit of agriculture than were common to the

law of 1890. The duties on the iron and steel

schedules were not increased in proportion, for

these industries had remained prosperous under

lower tariffs, and popular sentiment was already

forming in opposition to high protection for

articles controlled by industrial combinations.

In the Dingley Law were revived the provisions

of the Mckinley Law providing for reciprocity

in foreign trade, but a time limit of two years

was placed upon the operation of this clause, and
owing to the opposition of the Senate to such

reciprocity treaties as were subsequently nego-

tiated by the State Department no results were
achieved thereby.

The enactment of the tariff law of 1897 was
the result of a well-defined determination on the

part of the people as expressed at the polls to

maintain the system of protection which had so

long been in force and under which the indus-

tries of the country had apparently benefited

most materially. That the American people

were satisfied with the action of Congress in

re-establishing protection at a high mark is

shown by the return of the subsequent national

election in 1900, when the Republican Party was
again decisively triumphant in its appeal to the

voters. It is true that the money question was
again to the front in 1900. but with far less

virulence than in 1896. General conditions

throughout the country in 1900 were most ex-

cellent, with every prospect for a continuation
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of the same. The contrast of these years of

pk-iity- to the lean years when the Wilson Bill

was in force could not fail to appeal not only

to the imagination, but to tlie pockets of the

electorate, and whether the deductions as to

causes were correct or not, it is not to be won-
dered that the average voter accepted apparent

results without questioning too closely the rea-

sons why.
Since the enactment of the tariff law of 1897

the United States has come into possession

of important areas of new territory, which while

not held to be integral portions of the United
States are considered by the people as entitled

to the full benefits of Ainerican protection and
free intercourse with the government country.

Industrial interests which would be seriously

affected by suddenly applied free trade with

large tropical areas, and other interests favoring

a narrower economic policy have prevented the

enactment of laws giving unrestricted trade priv-

ileges to the Philippines.

Considerable progress has been made along

these lines, however, as commerce is now en-

tirely unrestricted between the United States

and Porto Rico, and material reductions have

been made in the duties assessed against Philip-

pine products. No tariff legislation of impor-

tance has been enacted by Congress since the

law of 1897 with the exception of these conces-

sions made to American territory, and the rati-

fication of a treaty with Cuba, which provides

for a reduction of duties on Cuban products

entering the United States, this reduction being

given in consideration for reductions of equal

value allowed by Cuba upon goods imported
from the United States. This legislation in favor

of Cuba can not be regarded as an expression

upon the tariff question, for it was dictated

more by the peculiar relations between the two
countries and the understood pledge made by
the United States in 1808 to the effect that when
Cuba should have secured her independence, the

United States would extend a helping hand to

rehabilitate the distressed industries of that

island.

A large number of reciprocity treaties have
been negotiated with foreign countries by the

State Department since 1898, but all of these

have failed of ratification by the Senate, the co-

ordinate treaty-making power. The question as

to the right of the treaty-making power to bring
about any increase or reduction in the national

income by changing the rate of import duty is

moot. A number of the best constitutional law-
yers in the legislative branch of the government
hold that without direct authority from Con-
gress this can not be done. The reciprocity

clause of the Dingley Law having had a two
years' limitation placed upon it, the position is

taken that no authority exi;-,ts to-day for any
reciprocity agreement unless such agreement shall

be enacted into law by Congress as a whole.
In the matter of Cuba, deference was paid

to this belief and upon the ratification of the

treaty it was passed upon by Congress and fol-

lowed the usual and ordinary course of any other
legislative measure. The industrial growth of
the United States since the enactment of the

McKinley Law is one of the wonders of the
world. Kconomists differ as to the causes of

this growth, and attach varying degrees of
importance to the fiscal policy under which it

has appeared. High protectionists ascribe the
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increase of national wealtli to a protection policy.

Others, while admitting that protection has built

up many industries, assert that the development
of the great natural resources of the United
States is solely responsible for the aggregation
of wealth presented through the operations of
industry in the past 15 years. In fact those who
oppose high protection attribute many evils inci-

dent to industrial control and monopoly to the
immunity from foreign competition afforded by
prohibitive tariffs.

There was in the year 1904 a general senti-

ment throughout the L'nited States in favor of a

more or less radical revision of the tariff. An-
other tariff campaign is not expected, however,
for some years, and then many believe that it

will come through a wise moderation of its own
protective policy by the Republican party. The
industrial and commercial interests of the coun-

try dread the uncertainty and confusion incident

to a tariff revision, ofttimes preferring to labor

under an unscientific system of import duties

rather than to risk the disturbance of a change
and the evils which are possible in a new mea-
sure dictated inore or less by political rather

than by industrial considerations.

One of the great difficulties confronting the

framers of a tariff measure for the United

States is found in the vast size of the territory

involved and the conflict of localized industries.

The shoemakers of Massachusetts want hides

placed upon the free list, but the Texas cattle

man. Democrat as he may be, is in favor of

protection for one of his chief products. Hence
it is that party lines are not now sharply drawn
upon the tariff issue. There are few if any free

trade members of Congress. The Democrats as

a body are nothing more or less than moderate

protectionists, and in their beliefs are not far

removed from many of their Republican fellow

members, who are almost equally opposed to

the extreme high protection ideas which con-

trolled the Republican party in the campaign of

1888. There is no immediate prospect of a radi-

cal change in the tariff policy of the United

States. Schedules may be lowered or readj listed

to meet changing conditions, and some provision

may be made in the near future for reciprocity

in foreign trade. The principle of
,

protection is

too well established in the national policy to be

uprooted. See Duty; Free Tr.mie; Imports and
Exports, Americ.\n; Protection; Revenue;
Tariff. James Davenport Whelpley,

Economist.

47. United States — Reciprocity. The terra

reciprocity, in its economic sense, is not easy to

define. The word itself seems simple enough

;

but it now embraces many things not wholly

consistent with its derivation. It has applica-

tions in Europe which are unknown in the

United States, and it is now used to describe

governmental operations to which it was en-

tirely foreign a few years ago. This will ac-

count for the inaccuracy and incompleteness of

many of the definitions found in the well-known
dictionaries and encyclopedias. The writer has
examined a number of these attempted defini-

tions, and in nearly all of them it is assumed
that a reciprocal trade arrangement involves the

grant of identical rights to the citizens of the

countries entering into the arrangement ; that is

to say, that the articles covered by the agree-
ment, and import duties laid under it, must be
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the same on both sides. This notion is rad-

ically wrong. Reciprocity, as now understood,

does not require that the articles named in be-

half of one country shall be the same in whole
or in part with the articles named in behalf of
the other, and it follows, that it does not re-

quire that the duties prescribed shall be identi-

cal. While in the case of a direct treaty, the

thought of equivalency of concession or priv-

ilege is not absent, it is a matter of judgment
rather than mathematics. For instance, an
agreement between the United States and Ger-
many providing that the former should admit to

its ports structural iron of German production,

upon the payment of an import duty of $5 per
ton, and that the latter should admit to its

ports wheat produced here upon the payment of
an import duty of five cents per bushel, would
be reciprocity between the two countries with-
out reference to the value of the bargain to the

,
one or the other.

Some of these definitions are imperfect in

another respect. They imply that reciprocity

must be embodied in an agreement or arrange-
ment made by treaty between two nations, and
which concerns no other countries. This view
ignores the well established plan of eflfecting

reciprocity through general legislation or regu-
lation. For instance, the reciprocal relation can
as well be created by the means of conditional
or maximum and minimum tariffs, as by trade
treaties, and Europe affords many illustrations

of the use of this plan at the present time.

To three familiar definitions a more particu-
lar reference may not be uninstructive. In
Lalor's "Encyclopedia of Political Science,' Vol.
III., page 537, the author of the article defines
the word as follows

:

"Reciprocity is a relation between two inde-
pendent powers such that the citizens of each
are guaranteed certain commercial privileges at

the hands of the other.*
This definition is much too broad. Reci-

procity from the modern standpoint is lim-
ited to arrangements respecting tariffs, and
much confusion will result if we think of
it as including all commercial privileges
which may be mutually granted by two sov-
ereignties. Taking the word alone for our
guide, it may be fairly correct, for substantially
all international agreements have elements of
reciprocity, but they are not so denominated,
and by common consent reciprocity has become
a matter of tariffs.

Another well known encyclopedia ('Cham-
bers,' Vol. III., page sg8) defines the word thus:

"A term for an arrangement between two
countries having a protective tariff against other
countries, to admit each into the other's ter-

ritories certain specified taxable articles of
commerce duty free or with exceptionally light

duties. The classes of articles are arranged to
balance one another on one side and the other.

Such mutual arrangements are sometimes called

fair trade as opposed to free trade and
thoroughgoing protection."

This definition is even more inaccurate and
misleading than the other. It does not at
all follow that articles passing between coun-
tries operating under a reciprocal arrange-
ment shall be admitted "duty free" or with
"exceptionally light duties," and it is obvi-
ous that there may be a reciprocal adjust-
ment in absolute harmony with "thorough-

going protection." To illustrate : Suppose that the

United States imposed a high prohibitive -import

duty upon foreign glass, and France imposed a
high prohibitive duty upon American wheat. A.

treaty that would admit French glass into the

United States so that it could enter our markets
upon even terms with our own product, and
admit American wheat into the markets of

France upon even terms with our competitors
there, would embody the policy of reciprocity as

now accepted, and yet be absolutely consistent

with the strictest theory of protection.

In Harper's 'Encyclopedia of United States

History,' Vol. VII., page 383, it is said of reci-

procity : "In commercial relations a mutual
agreement between nations to secure reciprocal

trade, and involving a modification of regular

tariff rates." The fault of this description is

not only that it implies a specific arrangement
and excludes conditional or maximum and min-
imum tariffs; but that it does not include those
cases in which the abolition of discriminating
tariffs is a part or the whole of the concession
of the one country or the other. It may be, in-

deed has been, true, that the privilege of enjoy-
ing the regular tariff rates constitutes the re-

ciprocal relation existing between two countries.

Without at this time giving attention to the

various phases of the word in other countries,

its meaning in our own country at the present

time may be fairly expressed thus: A direct

agreement between two independent countries
prescribing the duties which the products, or
some of the products, of the one, shall pay upon
entering the markets of the other ; or, general
legislation or e.xecutive regulation which makes
the duties imposed by one country dependent
upon the duties levied in the other. It is im-
portant that there should be a careful under-
standing of the meaning which has gradually
been attached to the word, with all its limita-

tions and expansions; otherwise much of the

current discussion upon the subject will become
unintelligible.

Historical.— Unquestionably the term reci-

procity, in its governmental application, was
originally used to describe the exchange of priv-

ileges in shipping and navigation. But this use
long ago became obsolete, and I do not enter
upon the development of that part of its history.

Confining this article to the United States,

except as incidentally there may be mentioned
the operation of the doctrine in other countries,
it may be remarked that here we have talked
and written much about it, but have done very
little. To fully appreciate the relation which
reciprocity has borne to our tariff laws, it is

essential to hold in mind the general attitude of
our political parties toward two distinct policies

which have, broadly speaking, dominated these

laws from the early days of the republic. One
party has always stood, with varying degrees of
firmness, for the doctrine of protection, which
means the levy of import duties upon competi-
tive products sufficient to enable home producers
to reach home markets upon at least even terms
with their foreign competitors, and the admis-
sion of noncompetitive products free, or at most
with the lightest practicable revenue duty. An-
other party has stood, theoretically at least, for

a system of duties that would admit competi-
tive products free, or with a light revenue duty,

and that would impose on noncompetitive prod-
ucts whatever duty was necessary to provide



UNITED STATES— RECIPROCITY

the remaining part of the expenses of govern-

ment which was to be raised through imports.

These conflicting economic declarations are in

some measure abstract. What has been stated

respecting them is a composite of our political

platforms, running over many years. In the

actual work of the two parties in Congress,

marked and constant departures from platform
atterances are observable. The party of pro-

tection has, especially since 1861, established

many duties upon competitive products much
higher than necessary to afford protection, and
has not always adhered to the principle of ad-

mitting noncompetitive products practically free.

On the other hand, what may be called the

revenue duty party, when in opposition, has

spent its time in mere criticism of particular

duties, and when in power, has contented itself

with formulating tariff schedules which neither

answered the demands of its platforms nor af-

forded adequate protection. It is preferable,

however, to judge these parties by their re-

peated declarations upon policies which they
insist should prevail, rather than by congres-
sional enactments or debates. It is obvious that

the doctrine of protection presents abundant
opportunity for reciprocity in competitive prod-
ucts and but little opportunity for reciprocity in

noncompetitive products, unless duties be im-
posed upon noncompetitive things in violation

of the protection theory simply for the purpose
of reducing them through reciprocity. It is

equally obvious that the doctrine of the revenue
duty party presents no opportunity for reciproc-

ity, either in competitive or noncompetitive
products ; none in competitive products because
there is no duty imposed upon them except
that which is laid for revenue, and none in

noncompetitive products because it would be the

climax of folly to impose upon them a single

farthing of duties in excess of the requirements
of the government. When, therefore, in the

'Congressional Record' it appears that a reve-

nue duty member advocates reciprocity, it will

be understood that he is proposing to attach it in

some form or other to tariff schedules formed
upon the protection plan.

Some of the early general treaties entered
into by this country, notably those with France
in 1778, with Prussia in 1828, and with Austria
in 1829, contained what is known as the "most
favored nation" clause, and exemplify the first

forms of reciprocity known to our laws ; but it

is not within the scope of this article to con-
sider their operation. The first substantial

effort in this country, looking to practical reci-

procity, occurred in 1844 when the President
negotiated a treaty with the German ZoUverein.

It was not ratified by the Senate, its defeat being
placed nominally on the ground that the execu-

tive had exceeded his authority in negotiating a

treaty which infringed upon the rights of the

House of Representatives, to which is given, by
the Constitution, the exclusive privilege of ini-

tiating revenue measures. It is probable, how-
ever, that the ostensible objection was not the

real one. From the current discussion of the

time it is reasonably clear that it failed because
many influential senators believed that our
duties should be laid by general enactment and
should not be created by special agreement with
any power. In other words, the opposition was
fo the whole scheme of reciprocity. Our next
venture was more successful. In 1854 we en-

tered into a reciprocal treaty with Canada,
which continued in operation until 17 March
1866, when it terminated under a notice author-
ized by Congress on 16 Jan. 1865. Many con-
troversies had arisen under the treaty and its

immediate advantage to the United States was
doubtful. Before its abrogation, however, it

was made clear that a modified treaty could be
secured that would have been of great benefit

to our people, both directly and indirectly, but
so violent was the spirit exhibited in Congress
against its continuance and against any nego-
tiations looking to its modification, that we per-

emptorily declined to consider the matter with
the Canadian authorities. The favorite ground,
in speech, for the opposition to the treaty was
the fact that during the 11 years, from 1854 to

1865, the balance of trade between the United
States and Canada was against us. Viewed,
however, in the calmer light of nearly a half

century later, and understanding that the value
of a treaty with any particular country docs not
depend upon the balance of trade, it may be as-

sumed at this time with a reasonable degree of
certainty, that the real reason for abrogating the
treaty and refusmg to even consider proposi-
tions for its modification and enlargement, was
the hostile feeling that the War of 1861-5 had
engendered against England and her dependen-
cies, and especially against Canada. We had
been sorely tried by the unfriendliness of the
British people in an hour of peril, and we were
in no fit mind to consider either the commercial
or political advantages which might ensue from
close business relations with our northern
neighbor. Late in 1859 a reciprocal treaty was
negotiated with Mexico, but it came into the
Senate in the days when the approaching war
absorbed the attention of that body to the ex-
clusion of every other thing, and it failed of
ratification. A feeble eff^ort toward reciprocity
was begun with Hawaii in 1855, but came to

nothing. It was revived in 1867, and a recipro-
cal treaty was negotiated, but it was rejected by
the Senate. The subject, however, continued
under discussion and a new reciprocal treaty
was agreed upon in 1875, which was at once
ratified by the Senate and passed into operation.
It was renewed with modifications in 1887, and
continued until it expired by its terms. In 1883
General Grant and Mr. Trcscott, acting for the
United States, negotiated with the Republic of
Mexico a most important reciprocal treaty. It

was transmitted to the Senate by President
Arthur with his recommendation. In 1885 the
time of ratification was extended one year, and
in i885 again extended for a similar period.
This treaty is worthy of especial study, because
it initiated what may be termed the modern dis-

cussion as to the relation between reciprocity
and protection, and is exceedingly significant

upon a controversy now widespread — whether
reciprocity in competitive things is consistent
with the true theory of protection. The Mex-
ican treaty so negotiated by General Grant and
Mr. Trescott, if it had been ratified, would have
established substantial free trade between the

United States and Mexico; and concerning it

Mr. Blaine, six years later, wrote thus in a let-

ter to Senator Frye, during the pendency of tlie

McKinley Bill.

"Six years ago the prime minister of Spain,

in his anxiety to secure free admission to our
markets of the sugar of Cuba and Porto Rico,
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agreed to a very extensive treaty of reciprocity

with General Foster, then our minister at

Madrid. A year before—-in 1883 — a very ad-

mirable treaty of reciprocity was negotiated by
General Grant and Mr. Trescott, as United
States Commissioners, with the Republic of

Mexico— a treaty well considered in all its parts

and all its details— and its results would have
proved highly advantageous to both countries.

Both these treaties of reciprocity failed to secure

the approval of Congress, and failed for the ex-
press reason that both provided for the free ad-

mission of sugar. Congress would not then allow
a single pound of sugar to come in free of duty
under any circumstances." While General Grant
was negotiating this treaty with Mexico, General
Foster, our minister to Spain, was negotiating a
treaty with that power covering our business

with Cuba and Porto Rico. It also embraced
competitive products. It was sent to the Senate
by President Arthur near the close of his term,
but was withdrawn by President Cleveland, and
was not afterward submitted. Contemporane-
ously with the Mexican and Spanish treaties a
somewhat similar one was negotiated with Santo
Domingo. Neither of these treaties was ratified

for the reason, first, they encountered the oppo-
sition of President Cleveland and some of his

party, who proposed that all the tariff sched-
ules should be revised in order to bring them to

a revenue basis ; second, many members of the
Republican party stood against them because
they interfered to some extent with some of the
beneficiaries of the protection policy. The gen-
eral issue thus drawn at a time when the tariff

had again become the paramount question before
the American people has continued to this day,
and every suggestion toward reciprocity which
has since been made has become involved in the
division of opinion observed in the discussion of
the Mexican and Spanish treaties.

Out of the debates to which reference has
already been made there came an act of Con-
gress, providing for a commission for looking
into the relations between the United States and
the countries of Central and South America, to

the end that there might be established more in-

timacy in a commercial way. This commission
visited some of the Central and South American
countries, and its reports were transmitted to
Congress by President Arthur in 1885. Among
other things recommended by the commission
was a Pan-American Conference. It was ex-
pected that this conference would take into con-
sideration not only the modification of tariffs

through reciprocal arrangements, but every other
question which related to the development of
business between them. Congress authorized
the calling of the conference in 1888, and Presi-
dent Cleveland, although hostile to the measure,
invited the Central and South .American states,

together with Mexico, Haiti, and Santo Do-
mingo, to send representatives. The place of
meeting was fixed at Washington, and the time,
the year 1889. So much President Cleveland did
under the imperative command of Congress, but
he relaxed nothing of his hostility to the doctrine
of reciprocity, which was to be the chief subject
of discussion in the conference. In !88g Presi-
dent Cleveland passed out of office, and Presi-
dent Harrison came in, and Blaine, the keenest-
sighted state«man of his age, the ardent friend
of protection, hut an enthusiastic believer in

the efficiency of reciprocity, became secretary

of state. It was under his fostering influence
that the Pan-American Conference came to-

gether, and he was its presiding officer. Its pro-
ceedings cannot be followed at this time nor is

it possible to point to any specific result of the
meeting. It had one consequence, however, which
must not be overlooked. It gave great impetus
to the investigation of the value of our foreign
trade, and to the methods that should be em-
ployed for its expansion, but above all, the con-
ference prepared Blaine for the struggle in which
he was shortly to engage over the terms of the

new tariff law which it was sure the Republican
party would shortly undertake to pass. When
Congress met in December 1889, the Repub-
licans were in a majority in both branches; and
William McKinley, afterward President of the

United States, became the chairman of the House
committee on ways and means. In April 1890
he reported a tariff bill, which, generally speak-
ing, increased the duties over those of any prior

law, and greatly restricted the free list. It was
silent with respect to reciprocity in any form,
and upon it Blaine fought his campaign for rec-

iprocity. He not only appeared before the com-
mittees, but wrote and published letters and
made speeches throughout the country, and
created, for tlie first time in tlie history of the
American people, a real interest in the subject.

He was measurably successful in the House, con-
tinued the struggle before the Senate and with
the conference committee, until what is now
known as the McKinley Bill became the McKin-
ley Act (q.v.). No attempt will be made to fol-

low this bill in its various stages through the

houses of Congress, but it will be interesting to

note some incidents which accompanied its pas-

sage. In a speech which Mr. Blaine made in

his own State, he said, among other things : *'I

wish to declare the opinion that the United
States has reached a point where one of its high-
est duties is to enlarge the area of its foreign
trade. ... I mean the expansion of trade
with countries where we can find profitable ex-

changes. ... I think we would be unwisely
content if we did not seek to engage in what the

younger Pitt so well termed 'annexation of
trade.' "... In a direct communication
to Congress he recommended : "An amendment to

the pending tariff bill. authori;^ing the President
to declare the ports of the United States free to

all the products of any nation of the American
hemisphere upon which no export duties are im-
posed, whenever and so long as such nation shall

admit to its ports, free of all national, provin-

cial, municipal, and other taxes, our flour, corn

meal, and other breadstuffs, preserved meats,

fish, vegetables, and fruits, cotton-seed oil. rice,

and other provisions, including all articles of

food, lumber, furniture, and other articles of

wood, agricultural implements, machinery, min-
ing, and mechanical machinery, structural steel

and iron, steel rails, locomotives, railway cars,

or supplies, street cars, and refined petroleum."

In a letter written to an influential newspaper
shortly after the passage of the bill through the

.Senate he also said : "Finally, there is one fact

that should have great weight, especially with

protectionists. Every free trader in the Senate

voted against the reciprocity provision. The
free-trade papers throughout the country are

showing determined hostility." . . . They
know and feel that with a system of reciprocity

established and growing their policy of free trade
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receives a most severe blow. TIic protectionist

who opposes reciprocity in the form in which it

is now submitted knocks away one of the strong-

est supports of the system. The enactment of

reciprocity is the safeguard of protection. The
defeat of reciprocity is the opportunity of free

trade." Shortly after the bill appeared in the

Senate, Senator Hale, a prominent Republican,

introduced an amendment to it which embodied
in terms the recommendation that Mr. Blaine

had made, and which has already been quoted.

About the same time. Senator Sherman, a long-

time leader of the party of protection, offered an
amendment which provided, first : a reciprocal

arrangement with Canada for the free admission
of coal into both countries ; and, second : for a
joint commission to negotiate a full reciprocity

treaty with Canada. Both these amendments
failed, but they are important in tliat they mark
the division in the ranks of the Republican party

concerning reciprocity— a division which was
then somewhat vague, but which has now be-

come sharp and clear, and which involves the

fate of reciprocity as an efficient economic doc-

trine in the United States.

The McKinley Bill as it finally passed con-

tained an effective provision for reciprocity in

both competitive and noncompetitive things,

namely: Under the act generally sugar,

molasses, cofifee, tea, and hides were ad-

mitted free of duty. The President was
authorized to put them upon a dutiable

list if any country sending them here

failed to treat our e.xports fairly. It is there-

fore clear that whatever Congress may have
thought of the practicability of a treaty of reci-

procity with Canada or with the countries of

Europe in competitive things, it firmly estab-

lished the doctrine that it was wise in some in-

stances and with some countries, to enlarge our

foreign trade by making agreements that would

admit competitive products into our markets.

Mr. Blaine, who firmly believed in the great ad-

vantages that might be acquired for his country,

at once weivt energetically forward, with the re-

sult that in the course of a little more than a

year we entered into reciprocal treaties with

Brazil, with Spain for Cuba and Porto Rico,

with England on behalf of Jamaica, Trinidad,

Barbados, Guiana, and the Leeward and Wind-
ward Islands, with Santo Domingo, (iuatemala,

Salvador, Costa Rica, Honduras, and Nicaragua

in the American continent, and with Germany
and .\ustria-Hungary in Europe.

In 1892 the Democratic party was again suc-

cessful, and on 4 March i8g.? President Cleveland

again became President. When Congress met in

December, 1893, both branches were Democratic,

and under the'leadership of William L. Wilson,

chairman of the House committee on ways and

means, work was immediately begun upon a tariff

bill which would embody, it was hoped, the

Democratic revenue duty view. The presence of

Democratic protectionists in the Senate pre-

vented the passage of the measure as it came

from the House, and as finally passed it was a

conglomerate of protection and free trade; but

without any provision looking toward reciprocal

arrangements with other countries ; not only so,

but it" abrogated every treaty that had been en-

tered into under the McKinley Act. We were

thus left, in 1894, with not a single reciprocity

treaty in existence, unless an exception be made

of the rather uncertain relations that then ex-

isted betw-een this country and Hawaii, and from

that time until 1897 there was no effort made to

establish reciprocal relations with any counjry in

the world. In 1896 political supremacy again

shifted, and William McKinley was elected Pres-

ident of the United States, and with him came
in a Republican Congress. A special session was
immediately called, and Nelson Dingley, chair-

man of the ways and means committee of the

House, within a few days after the session

opened, presented a tariff measure, formed along

protection lines. The chief discussion of the

bill, both in the House and Senate, related to

reciprocity. This discussion developed the usual

difference in the dominant party. As adopted,

the Dingley Act conferred upon the President

the absolute right to enter into reciprocal ar-

rangements with any country permitting free im-

portation, in consideration of satisfactory con-

cessions to us, of the following articles: argols

or crude tartar or wine lees, crude brandies or

other spirits manufactured or distilled from grain

or other materials, champagne and all other

sparkling wines, still wines and vermuth, paint-

ings and statuary. It will be observed that these

are all competitive products, but they are not of

the first importance in the commerce of the

country. It further gave the President power to

suspend the free importation of coffee, tea, ton-

quin, tonqua, or tonka beans, and vanilla beans

from any country that imposed duties upon our

agricultural or manufactured products which, in

the opinion of the President, were reciprocally

unequal and unreasonable. It further gave to

the President, for the purpose of securing recip-

rocal trade with foreign countries, power to en-

ter into treaties, by and with the advice and con-

sent of the Senate, and the approval of Congress,

covering all products, for a period not exceeding

five years, and to attain that end permitted the

reduction of duties imposed by the Dingley Act

to the extent of not more than 20 per cent.

Whatever else may be said of the Dingley Act,

it must be admitted that it contains a full and

complete recognition of the advantages of recip-

rocal treaties embracing all products, competi-

tive as well as noncompetitive. It has often

been said that many of the duties were fixed at

a high point in order to give room for re-

duction through reciprocity. It is not, and

cannot be, known certainly whether this be

true or false, but theoretically it must be as-

sumed that the duties were fixed at the protec-

tion point, and that the latitude of 20 per cent

was intended to admit some things into our mar-

kets that would come into competition with our

own products. The difference between approv-

ing any particular treaty and establishing a pol-

icy must not be forgotten. It is to be presumed

that the executive would not negotiate nor Con-

gress approve a treaty that upon the wdiole would

injuriouslv affect the general welfare of the peo-

ple of this country, but upon the controversy re-

specting the scope of reciprocity as a political or

economic doctrine the Dingley Act is conclu-

sive. It may very well be that some of the mem-
bers of Congress 'believed that they were keeping

the promise to the ear and breaking it to the

hope and that they anticipated the refusal of both

the Senate and the House to even consider trea-

ties that might be negotiated under the act to

which they gave their support. If this be true,
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it merely proves double dealing and insincerity,

but it does not impeach the general conclusion.

President McKinley, proceeding upon the

hypothesis that the Dingley Act meant what it

said, immediately appointed John A. Kasson, a

distinguished statesman and diplomat, to con-

duct negotiations for the state department, look-

ing to reciprocal treaties which would carry out

the purposes of the act, and in the years 1899 and
1900, he, on behalf of the United States, signed

treaties with France; with Great Britain for Ja-
maica, Turks, and Caicos Islands, Barbados,
Bermuda, and British Guiana ; with Denmark for

the Danish West Indies, including the Domini-
can Republic, with Nicaragua, Ecuador, and Ar-
gentina. These treaties were all transmitted to

the Senate by President McKinley, with his rec-

ommendation for their ratification, and there
they have ever since remained without action

either favorable or unfavorable. In 1903 we en-

tered into a reciprocal treaty with the Republic
of Cuba. It was not brought about, however, so
much by commercial considerations as by a de-

sire to satisfy obligations of honor created at the

time Cuba accepted certain amendments to her
constitution proposed by the United States. At-
tended even by these circumstances, it required

all the influence that the executive could bring

to bear upon Congress to secure a ratification of

the arrangement. This treaty provided, among
other things, for the introduction of Cuban sugar
at a reduced duty, and sugar being a sharply

competitive product, the old dispute was re-

newed. In 1898, under the concurrent action of

the United States and Canada, a Joint High
Commission was created for the purpose of re-

viving, if possible, reciprocity between these

countries. The commission held many and long
continued conferences, but no agreement was
reached. It is still nominally in existence ; but

there seems to be no disposition on either side to

resume its labors.

The foregoing is a bare outline of the history

of reciprocity in the United States. After all

that has been said and done, the only evidence of

progress toward the expansion of our foreign

trade through reciprocity that we have preserved
is the treaty with Cuba. Our exports are large,

but they have grown to their present immense
proportions without the aid of the government,
and indeed in spite of its influence.

Conclusion.— Whether reciprocity will be-
come an active factor in our industrial life

depends upon two contingencies. If the revenue
duty party now known as the Democratic party
secures and retains control of the government,
reciprocity is eliminated as an economic force in

our affairs, for even though in revising the tariff

it does not embody the theories of its platform
utterances, it will adhere to its legislative view
of a general, unconditional, inflexible reduction
of duties. If the protection party, now known as
the Republican party, maintains its supremacy,
and that element in it which insists upon the ab-
solute exclusion at all times and under all cir-

cumstances of all competitive imports from our
markets, shall prevail, reciprocity falls into a mere
abstraction. If, however, that element in it which
has adopted the opinions of Garfield, of Blaine,
of Sherman, and of McKinley, in his later years,
shall prevail, tlicn our foreign trade, which must
always be small as compared with our domestic
trade, but which nevertheless is essential to our

steady progress and permanent prosperity, will

receive its due share of the care and solicitude

of our statesmen and law makers. See Free
Trade; Protection.

Albert B. Cummins,
Governor of Iowa.

48. United States — Development of the
America Idea or Democratic Spirit in the.
The United States is spoken of rightly by all

writers as the living exponent of the democratic
idea in government. Carlyle in a celebrated
epigram spoke of democracy as starting from
Bunker Hill to make its journey round the
world. And while the leading writers of the
civilized world recognize this statement as con-
densing the true history of the progress of the
democratic idea, the existing constitutions and
governments of the United States itself present
themselves as the physical creations of a De-
mocracy. It is, therefore, interesting to remem-
ber that among all the settlers of English or
French blood who founded the Thirteen United
States of 1775, no man had any forelock to a gov-
ernment of pure democracy. That is to say, the
idea of universal suffrage as a controlling power
in the state, did not suggest itself to any one
of the founders of America. What is more,
very little discussion of universal suffrage will

be found even in the best writers from time to

time. When Topsy said of herself, "I 'spects

I growed," she announced without knowing it

the law of existence of universal suffrage in

America. There are illustrations even humor-
ous in the early history which show the sur-
prise which existed among the first founders
when the equality of men began to assert itself.

Thus in the Massachusetts annals we find Win-
throp, the first governor, thought he was to be
attended by four men with halberds. When the
Court of Assistants would not vote him the
halberds, Winthrop made four of his own ser-

vants carry them. But Winthrop very soon
found that he was servant and not master.
The halberds were relegated to the museums,

—

one might say in half an hour. What does this

mean ? It means that so soon as they were
building log cabins, one man who could swing
an axe was in as much demand as another. If

the churl could lift one end of the log as well

as his master who was at the other, the senti-

ment of equality was at once implied. In
Knickerbocker's 'History of New York' you
find a similar instance as funny as this, which
we owe partly to Irving's wit and partly to the
real annals of the infant town. Writers on the
subject like to refer this opinion of equality to

the customs of the German forests. It is prob-
able that in fact like causes produced like ef-

fects. In the German forests or in the forests

of Massachusetts Bay, or on the Blue Ridge or
in the Valley of the Mohawk, the new settler

found that he was the essential part. Land as

land proved to be worth nothing. Land proved
to be valuable only in proportion to the number
of men who lived on it or wanted it. This dis-

covery that land as such is worth no more than
water as such, that an acre of land is as worth-
less as an acre of salt water in the Atlantic,

was the first discovery of the new settlers.

In most of the modern colonies of the world
the results of this discovery were slightly af-

fected by the arrival, with the settlers, of gov-
ernors who brought with them feudal notions
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and commissions and exercised as such feudal

powers. But the efforts for such Enghsh dom-
ination here were ludicrously small. The Col-

ony of Massachusetts at the beginning, took

care to have no relations whatever with the

crown. From the beginning till Charles I. fell,

there will not be found a document of the

slightest importance addressed by the inde-

pendent states of Massachusetts Bay to any
secretary of the king or the Parliament. On
the other hand, it proved very early in their af-

fairs, that they would not display the flag of

England on their fort when they were asked
to do so by an officer in King Charles' navy.

When they found themselves threatened by that

navy, they considered first the means of fortify-

ing iioston that they might keep out the inva-

sion of their own "sovereign" ; and, second, they

discussed the best methods of removing to the

Valley of the Mohawk, into a sealed wilder-

ness where no Stuart should dare to come.
Something similar to this could be said of Vir-

ginia. It may be doubted whether an ounce of

powder or lead from the royal stores was ever

furnished for that colony. Nothing is more
certain than that William Penn, in the colony

which established Pennsylvania, received no

help from the crown. "Nourished by your
care?"— these are the words ascribed to James
Otis— "It was your oppression that drove us

to America. Our fathers plunged into the

ocean, with the charter of freedom in their

teeth, and left the faggot and the sword behind

them."
It was true that under the several charters,

some broken-winded soldier or some penniless

courtier was sent over from time to time to be

what was called "Governor of Virginia," "Gov-

ernor of New York." "Governor of New Eng-
land." But how did the poor creatures gov-

ern? How did they get the daily bread for

their wives and little ones, or the butter for

the bread? It was they who were dependent on
the colonies, not the colonies who were de-

pendent on them! Poor Lord Bellomont, gov-

ernor of all New England and New York under
Queen Anne, was walking home one day from
the Puritan Thursday Lecture in Boston. The
poor man had to hear it once a week, lest he

should offend the General Court of the Prov-

ince of Massachusetts, who voted him his an-

nual salary. As the governor's cortege passed

an apothecary's shop in the Main Street, his

excellency said to the shop-keeper, who was
lounging at the door, "You have lost a precious

sermon, doctor." "I would have heard it," said

the impudent apothecary, "if I had bccri paid

for it as well as your lordship was." That is

the way in which, under such auspices, an

apothecary speaks to the representative of

Queen Anne. And the governor cannot help

himself, because what the apothecary says is

founded on the truth. The crown is dependent
on the colony. The colony is independent of

the crown. Earlier than this, in the reign of

Charles II.. the combination of all the savages

of New England had threatened the four col-

onies there with extermination. One in eleven

of all their men was killed in war. More than

that number carried the wounds of battle to

their graves. Nearly half their towns were
raided by the savages. It was a question, close

to every man's thought, whether they should

not be all swept into the sea. So near was the

exigency to one which should leave the colony

of New England to be marked only by such
traces as we find to-day of the Norse colony on
the coast of Greenland. When it was all over,

and peace re-established, their friends in Eng-
land asked them why they had not sent for

help. In fact, they had not .sent for soldiers,

for lead, or for powder. The answer was very
simple. They had no concern with Charles II.,

beyond sending him now and then a compli-
mentary present of a barrel of cranberries to

flavor his Christmas dinner; or perhaps a

cargo of spars, to show him what they could
sell him for his navy. As for the savages,

that is our affair— it is none of his. We coin

our own money. We fight our own enemies.

"We are and of right ought to be independent
states."

It will be found, however, in the gradual
growth of the thirteen original colonies that

this equality of the citizens presupposed, almost
without the asking of a question, the citizen's

ownership in land. The suffrage up to the
Revolution was almost entirely a suffrage of
landed proprietors. The precise solution of dif-

ficulties which always occur now to Girondists

and other theorists, had asserted itself already.

Let the man own land so that he shall have
some stock in the commonwealth. As a matter
of theory the custom prevailed in many of the

colonies that no person was admitted to the suf-

frage except by the vote of those who had it

already. Practically this came out in the pre-

sentation every year at the annual election of
a list of ta.x payers. These tax payers were, as
a matter of course, voted in as freemen. The
one great exception always mentioned by Amer-
ican writers on the subject is that made by the

Puritan States of New England, who for a

generation refused to admit as voters any men
who were not members of their Congregational
Church. But this distinction also gave way
under pressure of an intimation from Charles

II., made in his letter to the colony of 28 June
1661. "Since the principle and foundat'on of

the Massachusetts Charter was and is the free-

dom and liberty of conscience, we do hereby
charge and require you that that freedom and
liberty be duly admitted and allowed,

and that all persons of good and honest lives

and conversation be admitted to the sacrament
of the Lord's Supper ... we assuring
ourselves and obliging and commanding all per-

sons concerned that in the election of the gov-
ernor or assistants, tlierc be only consideration

of the wisdom and integrity of the persons to

be chosen, and not of any faction with refer-

ence to their opinion or profession, and that all

the freeholders of competent estates not vicious

in conversation, orthodox in religion, though
of different persuasion concerning church gov-
ernment, may have their vote in the election of

all officers, civil or military."

One may say in a parenthesis that King
Charles would have found it hard to make him-
self a voter under these conditions. , The reader

will observe, however, that in this enlargement
of the suffrage of Massachusetts, it was only

the freeholders for whom the privilege of the

ballot is required.

As late as 1789, in Franklin's discussion of

the Constitution of Pennsylvania it appears
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that the proposal had been made that an "Upper
House" should be chosen by freemen possesshig

in land and house £i,ooo. The "Lower" body
was to be chosen by such as had resided four

years in the country and paid taxes. Franklin

protests against this because it gives "the rich

predominancy in government, a choice pecu-

liar to themselves in one half the legislature, to

be proudly called the 'Upper House,' and the

other branch, chosen by the majority of the peo-

ple, degraded by the denomination of the

'Lower' ; and giving to this Upper House the

permanency of four years and but two to

the Lower." Against this Franklin protests, but

at that time he probably thought that a free-

man who paid taxes would be a landholder, as

he probably was 99 cases out of a hundred.

However this may be, it is certain historically,

that with the creation of an army in which

every man was obliged to serve, every such

man would in the end be permitted to vote.

The State of Massachusetts, for instance, in

1777 swept every boy and man in the Valley

of the Connecticut between the ages of 15 and

55 into its militia and sent that militia to fight

against Burgoyne. The crops of the Connecti-

cut Valley that year were harvested by women.
Now it was very hard to tell those men when
they came back that unless they held land or

property they would not be permitted to have a

share in the government. The first concession

apparent which was made to the great demand
for universal suffrage was that the prop-

erty on which taxes were to be paid was event-

ually not necessary in land. Thus the Constitu-

tion of Massachusetts, adopted in 1780, required

that a voter should have an estate of the value

of £60. This was removed by the amendment
introduced in 1820. It is with reference to

some such provision as this in Pennsylvania

that Franklin made his suggestion regarding

the death of an ass. He supposed a voter whb
owned an ass which earned for him £3 a year,

riding to the voting place on this ass. The ass

falls and dies on the way to the election, and
the voter loses his vote. Franklin asks with his

pitiless humor whether in that case it is the ass

who votes or the man.
In the establishment of the western States

of the Valley of the Mississippi there appeared

very soon the wish on the part of those who
in any State made its constitution to recom-

mend the new-born State to emigrants, whether
from the Atlantic sea-board or from Europe.

This wish dictated the widest extension of the

suffrage which could be granted. Now the Con-

stitution of the United States gives to each State

the power to choose the members of the Na-
tional House of Representatives who are to be

elected by the same constituency which chooses

the popular branch of the State legislature.

Any State, therefore, by its terms of suffrage

for its own house of representatives, virtually

gives suffrage in the National Legislature.

This results in universal suffrage.

Universal suffrage was not proclaimed, as

theorists would suppose, by any sudden revela-

tion of sentiment or of authority. Tl came
about almost without man's knowledge. In

fact, at this hour, in most of the northern

States where property is much subdivided, it

would prove that there are as many persons

who pay taxes on property in the State as there

are voters at the average election. They are

not precisely the same people. Women may be
tax payers who do not vote, or unnaturalized

aliens may be tax payers who do not vote. But
the small margin of such people is really unim-
portant. In practice it would be fair to say

that the suffrage is universal suffrage for men.
It is easy then to see that the result of elec-

tions in the long run will be the choosing of

men or of laws which are acceptable to the

average of the people. If by whatever pro-
cesses, call them human or call them divine as

one will, the average of the people prefer right

to wrong, good to evil, law to license, uni-

versal suffrage will give them what they want.
Universal suffrage does not profess to obtain
the elegant niceties of the theorists, but it is

apt to prefer sense to nonsense, government to

anarchy, national honor to national dishonor.

The result hoped for and thus far attained in

the American democracies will depend, as our
people are always saying, upon education. If

more than half your people want to have a

good road rather than a bad road, an upright

court rather than a corrupt court, if they prefer

good schools to bad schools, universal suffrage

will give such privileges to them in the long
run. For this, what is called the higher educa-
tion of the majority of the people is well nigh
necessary. You do not make an intelligent

voter by teaching him to write his name, to

read his Bible, or by teaching him that 9 times

9 is 81. But when you extend your public

education from bald instruction in facts so that

it shall involve some knowledge of history,

some outlook into the larger range of govern-
ment and some reverence for law, the decision

of universal suffrage may be safely relied upon.

At the beginning of the Civil War Abraham
Lincoln said boldly in his first message : "There
are many single regiments (in the army) whose
members one and another, possess full practical

knowledge of all the arts, sciences, professions,

and whatever else, whether useful or elegant,

is known in the world and there is scarcely one
from which there could not be selected a Presi-

dent, a Cabinet, a Congress, and perhaps a

court, competent to administer the government
itself. Nor do I say this is not true also in

the army of our late friends, now adversaries

in this contest."

What he said was true. And wherever that

can be said, the country in which it is said need
not be afraid of the decisions of its democracy.

It will be observed, however, that in order to

preserve such success, the higher education

of the country,— what the French call oddly

enough its secondary education, must be kept

at that level which shall enable us to say that

the decisions of the average of the people may
be sufficient for the administration of law.

Edward Everett Hale,
Aiithur of 'The Man Without a Country.^

49. United States — Civil and Religious

Liberty in the. The euplmny and famil-

iarity of this title must be broken so as to

read, "Religious and Civil Liberty in America,"

if we are to study the subject in its logical as

well as its chronological order, for civil liberty

follows and is the product of religious liberty.

A hierarchy implies an aristocracy; an aristoc-

racy a monarchy. The student can do no better

than to group his studies around the names of

Roger Williams (q.v.) and Thomas Jefferson
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(q.v.). The birth of the one preceded that of

the other by 136 years. The pivotal date of the

first is the founding of the Providence Planta-

tion by the exiled Roger Williams, 1636 ; and the

pivotal date of the other is the signing of the

Declaration of Independence in 1776. These
two events are separated by a period of 140
years. The story of these two men is told else-

where in these volumes, but the story of civil

and religious liberty in America cannot be sepa-
rated from their lives ; still less can its pur-
chase price be understood or appreciated apart
from their story. Says John Fiske

:

Within five years from the settlement of Massa-
chusetts this young preacher— the learried, quick-witted,
pugnacious \Velshman. Roger Williams, had announced
the true

_
principles of religious liberty with a clear-

ness of insight quite remarlcable in that age.

There is good history back of the pleasantry
that the Puritans sought the western shore in

order that they might enjoy the privilege

of worshiping God according to the dictates of
their own conscience and the further privilege

of making all others worship in the same way.
Governor Winthrop, one of the most liberal of
the Boston Colony, wrote

:

We believe it to be important that the members
of a Christian commonwealth should all hold the same
opinions regarding essentials; and of course it is for

us to determine what is essential. If people who have
come here with us hold different views, they have
made a great mistake and had better go back to Eng-
land. But if, holding different views, they still wish
to remain in .America, let them leave us in peace and,
going elsewhere, found communities according to their
conscience of what is best. W'e do not wish to quarrel
with them, hut we will tell them plainly that they cannot
stay here.

This is literally the program carried out in

the case of Roger Williams. From the begin-
ning he denied the power of civil magistrates to

punish for violations of "the first tablet of the

law," the table of piety, dealing with man's re-

lations to his God. He declined the call to en-

ter upon his chosen work with the settlement
on Massachusetts Bay because they were not
"separated," as the Pilgrims were who settled

at Plymouth ; they were simply non-conforming
members of the Episcopal Church, and as such
they claimed the right to discipline for spiritual

as well as civic misdemeanors. A few months
later he accepted the opportunity to work with
and for the Pilgrim Fathers of Plymouth Here
he worked for two years, supporting himself by
manual toil during the week and teaching on
Sunday. But his ecclesiastical independence
and his persistent teaching of the principles of

soul-liberty filled Elder Brewster with an.xiety,

and when a call was given the young radical

from the Salem church, the good Elder advised
the Plymouth church to demit him. In the lat-

ter controversy, John Cotton, the belligerent

ecclesiastic of Boston, remembered that "Elder
Brewster warned the whole church of the dan-
ger of his spirit."

When in 1633 the young minister ventured
again within the jurisdiction of the Bay and
took up the work of a religious teacher at

Salem, the Boston ministers protested and ob-

jected to his coining atriong them at the minis-

ters' meetings held from house to house. Two
years later he was summoned to Boston to an-
swer cliarges Ijefore the General Court. He was
accused of teaching that magistrates ought not

to punish a breach of the "first table" except when
it was also a disturbaiice of the Cfvi) peace;
that the church had no right to iinpose an oath

on an unbeliever, and that prayer at the sacra-

ment or after meat must not be enforced by
the magistrates. Williams' defence was that

"none of his teachings led to a breach of holy
or civil peace, of which I have desired to be
unfeignedly tender." Governor Winthrop, of

whom Williams wrote years afterwards,
"Though he was carried with the stream for

my punishment, he tenderly loved me to his

last breath," recorded in his diary

:

Rev. Mr. Hooker, who was chosen to dispute with
him, could not reduce him from any of his errors,
so the next morning the Court sentenced him to
depart out of our jurisdiction within six weeks, all

the ministers save one approving the sentence.

The sentence itself in part runs as follows:

It is therefore ordered that the said Mister Williams
shall depart out of this jurisdiction within six weeks
now next ensuing, which, if he neglects to perform,
it shall be lawful for the Governor and two of the
ma^strates to send him to some place out of this

jurisdiction, not to return any more without license
from the Court.

But soon this six weeks' leniency caused the

magistrates anxiety ; they were afraid he would
be able to carry out his expressed purpose of
"establishing an independent community where
all men inay work as their conscience persuades
them, everyone in the name of God." A cap-
tain of a sloop was therefore sent with orders
to apprehend Williams and carry him on board
his ship about to sail for England. The captain
found the wife and children, but the minister
had departed three days before. Thus in mid-
winter, January 1636, this earliest apostle of re-

ligious liberty in .-\merica, and, up to this date,

one of the very few such apostles in the history
of the world, secretly departed from Salem,
leaving wife and children behind him. He
sailed away, according to the advice of Gover-
nor Winthrop who, apparently ashamed of the
precipitancy and narrowness of his clerical col-

league, had advised !Mr. Williams to retire

proniptly to the Indians on Narragansett Bay,
where he would be beyond English claims and
patents. His own account of this momentous
exodus in America runs in part as follows

:

I steered my course from Salem — though in winter
snow, which I feel yet — unto these parts wherein
1 may say Peniel. that is, 1 have seen the face of
God. I tirst pitched, and then began to build and
plant at Seekonk, now Rehoboth; but when I received
a letter from my ancient friend, Mr. Winslow. then
governor of Plymouth, professing his own and others'
love and respect to me, yet lovingly advising me, since
I was fallen into the edge of their bounds, and they
were loth to displease the Bay, to remove hut to the
other side of the water; and then he said I haci
the country free before me, and might be as free as
themselves, and we should be loving neighbors fo-
gether. These were the joint understandings of these
two wise and eminently Christian governors, and oth-
ers, in their day, together with their counsel and ad-
vice as to the freedom and vacancy of this place, which
in this respect and many other providences of the
Most Holy and Wise One, I calleu Providence.

Following the voyage came the desperate ex-
posures on land,—"fourteen weeks of bitter

winter season without knowing what bread or
bed did inean," in his own phrase. His only
succor was received at the hands of Ihe In-

dians, whose language he had mastered during
his Plymouth ministry for a purpose higher
than he could then have dreamed of. When the
final place of settlement was reached on Rhode
Island, he said: "In gratitude to God's merci-
ful providence to me in my distress, I gave to

the place the name of Providence."
Henceforth tlic story of Roger Williams is

the story of the planting of what is probabiv
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the first commonwealth in history into whose
fundamental constitution was incorporated an
unequivocal guarantee of religious liberty.

From Constantine to Williams, the Christian

church, always and everywhere in Christendom,
dominated the State. Indeed, in all religions

and in all ages, up to this time, priests have
more or less directly claimed to be the arbiters

of tlie civic and physical interests as well as of

the spiritual destinies of men. The quality and
quantity of the work accomplished by Roger
Williams cannot be appreciated until the spirit

of the Puritans, of whom he was one and with
whom he contended, is more closely studied and
understood. Popular traditions have lumped
the various settlements of New England under
one estimate, as one movement. The Puritans
have been studied too much in bulk, as though
they represented a coherent and consistent body,
moving forward with one spirit and for one
end: that spirit the spirit of freedom, and the
one end religious and civil liberty. But the
banishment of Roger Williams is but one of a
series, albeit the first of such acts. The noble
Henry Vane arrived in Boston three months be-

fore Williams had to flee. Though a young
man of only 24 years, he was of such brilliant

powers that he was made governor of Massa-
chusetts. But the spirit of the people was too
intolerant, the air too dogmatic for him to stay,

and in less than three years he went back to

England to his larger career and to a tragic

death for freedom's sake. In 1636 came Anne
Hutchinson, the brilliant woman who preached
transcendentalism before the Transcendental-
ists ; a woman who was gladly heard in the
pulpit at that early date : slie gathered around
her a growing following,— but she must not
stay. With lier band of followers she had to

go. They turned their faces toward the land
of greater freedom, the hospitable Rhode Island,

where for a while she tarried on her way to

death from an Indian's tomahawk, in the neigh-
borhood of what was to be New York.

The persecuted Quakers were naturally
drawn to the boasted freedom of the New
World, but when Anne Austin and Mary Fisher,

representatives of this fellowship, landed at

Boston from Barbados in 1656, they were
promptly locked in jail lest they might proclaim
their heresies to the curious crowd that gath-
ered around them. A council pronounced their

doctrines blasphemous ; their books were
burned, and they tliemselves confined under
hard circumstances for five months, until the
ship they had come in was ready to return
them to Barbados. Later these Quaker mis-
sionaries found a more cordial welcome at the
hands of the Mohammedans in Turkey than
they did at the hands of the Christian Puritans
in Massachusetts. However, the contention of
John Fiske, that the Puritans had more at stake
than the Mohammedans, deserves to be consid-
ered in this connection. Following these two
women came eight Quakers from London, who
were promptly arrested and special laws were
passed that they might be disposed of. The
penalties affixed in these anti-Quaker laws were
cumulative, passing on up from flogging,
through imprisonment at hard labor, cutting
off one or both cars, boring the tongue with a
hot iron, until finally capital punishment was
reached in 1659, when two were hanged on Bos-
ton Commons. This was going farther than

Quaker persecution had ever reached in old
England ; and next year a Quaker woman was
hanged at the same place. The last victim suf-

fered in 1661, for the sole crime of holding to

and practicing the precepts of George Fox, as

represented by the fellowship of the Friends.
There is no finer test of a man's sincerity

than that which demands that he take his own
medicine. Roger Williams was called upon to

apply his own doctrines in the case of the
Quakers. From their teachings he dissented
most heartily : he never came so near the intol-

erant spirit as in the book entitled 'George Fox
Digg'd out of his Burrowes,' and George Fox
never came so near dealing in venom as in his

reply, entitled 'A New England Fire- Brand
Quenched.' And still the communities of
Rhode Island not only refused to join with the

New England confederacy in a movement to

keep out the Quakers, but welcomed them in

spite of their views. When George Fox visited

this country he did not dare go farther north
than Newport, R. I., where he was sheltered in

spite of his teaching. Hither Williams went,
thirty miles in an open boat, he himself work-
ing the oars, not to suppress, but to hold high
debate with the great disciple of soul-liberty,

who had stood the test in England even as
Roger Williams had in America, and who, in

his doctrine of the "inner light" and the non-
combatant requirement of religion had found a

more ample foundation for religious liberty

than the probably less heterodox opinions of
Williams.

As with the followers of Anne Hutchinson
and George Fox, so with the Jews. Williams
pleaded their cause with the powers of Eng-
land, and the hunted children of Israel found
shelter and welcome at Newport, where the
lonely graves of the exiled community moved
Longfellow two centuries later to sing the

pathetic song of toleration entitled *The Jewish
Cemetery at Newport.*

Twice, at least, Roger Williams returned to

England in the interest of the new community,
each time for the sake of strengthening the
safeguards of religious liberty in his charter
rights. The first time he was obliged to sail

from Manhattan, for he was an exile from
Boston. Once his stay was prolonged for three

years, during which time he was deep in the

politics of the Protectorate, an active helper
of Cromwell, and an intimate associate of
Cromwell's foreign secretary, "Mister Milton,"
to whom he taught Dutch. Scant justice has as

yet been done to the benignant and ameliorating
element introduced into the history of the

L'nited States, particularly of the New England
States, by Roger Williams. He came to reform
the reformers, of whom Hawthorne facetiously

said

:

Let us thank God for having given us such an-
cestors; and let each successive generation thank Ilim
not less fervently for being one step further from them
in the march of ages.

Williams necessarily had much fighting to

do. The titles of his books suggest controversy.

"The Bloudy Tenantt of Persecution for Cause
of Conscience ; A Dialogue Between Truth and
Peace," is his most noted work. This a Puri-

tan House of Commons caused to be burned in

England. To this John Cotton wrote the reply

entitled, "Bloudy Tenantt Washed and Made
White in the Bloud of the Lamb." In due time
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came the rejoinder from Williams, "The Bloudy
Teiiantt Vet More Bloudy by Mr. Cotton's At-

tempt to V\'ash it White in the Blond of the

Lamb." But notwithstanding this belligerency,

Williams vindicated the liberty he espoused,

and demonstrated in his own life that liberty

and the love of liberty breed tenderness and not

violence. "We have taxed your patience often,

but never exhausted it," wrote Governor Win-
throp. And his latest biographer, Oscar S.

Straus, says: "In no act of his life is a spirit

of selfishness disclosed" ; and again, "His
patriotism was never dimmed by a shadow of

suspicion of self-interest" ; and again, "He held

his colony with a firm hand and a wise head."

He ever preferred to be the power behind the

throne rather than to be the power on the

throne. When the Indians were at last nagged
into the violence that led to the invasion of

Rhode Island, Roger Williams, unarmed save

with his stafT, went out to meet them. He
failed to turn them back, but they said, "We
will not hurt you. Brother Williams." This ac-

complished linguist, the master of seven lan-

guages, spent his 70 years and more in unceas-

ing toil, much of the time earning his bread by
manual labor. He alludes to a sacrifice of his

own interests by refusing to kiss the Bible

when taking an oath in England, but furnishes

no particulars. Everywhere and always he
kindled the spirit of liberty, and was never
known to light the fires of persecution.

The first compact of the little band of exiles

on the hill he named "Providence" carried the

signatures of 13 men, five of whom made their

mark. It was of such humble material that he

laid the foundations of the first State ever un-

equivocally committed to religious liberty. His
first-born son is supposed to have been the

first white child in Rhode Island. The last

charter he obtained from Charles II. was so

wisely drawn, and liberty in it was so securely

vouchsafed, that it served the commonwealth
of Rhode Island for one hundred and eighty

years; it was not changed until 1843, and it

would still serve as a model for a new State.

Thus the movement for religious liberty in

America unfolded naturally into a passion for

democracy, a demand for civil lil)erty, and our
study lands us at the feet of Thomas Jefferson,

who was the father of civil liberty in America,

so far as movements whose beginnings are al-

ways hid in the obscurity of still more primitive

beginnings can be said to have a father.

"^Author of the Declaration of Indefiendence,

of the statute of Virginia for religious freedom,
and Father of the University of I'lrginia!"

was the inscription which Thomas Jefferson left

among his papers as one suitable for his own
tomb. In another catalogue of things accom-
plished, drawn up by his own hand, we find the

following: "Separated the church and state in

Virginia; put an end to entails; prohibited the

importation of slaves, and drafted the Declara-
tion of Independence."

Mr. Jefferson was the widest read, the most
accomplished of the presidents, the intellectual

giant of them all ; the first, if not the greatest,

thorough-going democrat in .American politics.

Jefferson, Jackson and Lincoln are the three

presidents who, in practice as well as in theory,

by nature as well as by conviction, believed so

profoundly in popular government and the sim-
plicity and freedom involved therein that it be-

came to them a religion, a source of unfailing

enthusiasm. These three belonged to the peo-

ple, and found their highest inspiration in the

purpose to serve them. The opinions of no
other president ever received such prompt re-

spect at home and abroad as those of Thomas
Jefferson, and his official utterances occupy a

place in literature as well as in the history of

statesmanship unparalleled by the deliverances

of any other president of the United States,

save Lincoln.
Jefferson's devotion to civil liberty led to, or

sprang from, his freedom in religious thought,

in which he was notoriously unorthodox. He
was deeply versed in the writings of French
philosophers and the events that led up to the

Revolution, and was sufficiently grounded in

the philosophy of liberty to be able to give at

short range the true estimate of that atmo-
sphere-clearing storm which all clear thinkers

at longer range are able to give it. He was a

confidant and friend of Thomas Paine, and the

principles laid down in "The Rights of Man"
and "Common Sense" were not only familiar

but congenial to him and probably had a direct

influence upon his work. These documents, to-

gether with the life of the much-maligned and
cruelly misunderstood author, should be closely

studied in connection with the subject at hand.

At the first Congress, systematically con-

vened in Philadelphia in 1774, Thomas JetTerson

was chairman of the committee appointed to

draft the Declaration of Independence, which in

due time was offered in his own handwriting,
essentially as it now stands: a clause censuring
slave trade was suppressed. He regretted the

first draft of the Constitution as adopted because
he feared the liberties of the citizens were not
sufficiently safeguarded ; it contained no pre-

caution against monopolies and standing
armies ; the freedom of conscience and of re-

ligion were not sufficiently guaranteed; the

rights of habeas corpus were not adequately se-

cured, and no limitation was set to the time
one person could occupy the presidency, which,
unguarded, as he feared, might grow into an
absolutism more or less complete ; in short,

because it had no "Bill of Rights." Says one
of his later biographers

:

In his day, Mr. Jefferson combated a Rreater num-
ber of laws wiiich were oppressive, customs which were
stale, tendencies whicli were undemocratic, and tixed
opinions whicli were po|nilar than any other man in
public life. He attacked systems and creeds where
they were most sensitive. He aroused vested interests
which were the most ]iowerful, and which, when
alarmed, were the most vindictive. Yet never once in
all his long life did he falter, surrender, or apostatize.

He took the unpopular side of slavery, and held
to it. He defied the religious bigotry of Ins times, and
continued to defy it. lie challenged the organized
power of land monopoly and class rule in his own
State and overthrew it.

The first session of Congress after the adop-

tion of the Constitution in 1789 adopted 12

amendments, most of them looking towards the

relieving of the above anxieties expressed by
Mr. Jefferson : the first amendment providing
for the religions freedom of all the citizens, and
the unequivocal separation of church and state.

The constitution of nearly every state in the

Union now has its "Bill of Rights." Most of

these bills incorporate the exact phraseology of

the Declaration of Independence concerning the

"inalienable rights to life and liberty, and the

pursuit of happiness." This guarantee of re-
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ligious liberty is somewhat modified by the fol-

lowing States:

Maryland declares a person incompetent as a

witness or juror who does not believe

in the existence of God, and that under His dis-

pensation such person will be held morally accountable

for his acts, and be rewarded or punished therefor m
this world or the world to come.

The law of Maryland provides that "a qelief

in the existence of God" is a necessary qualifica-

tion "for any office of profit or trust in this

State." And also:

That every gift, sale or devise of land to any
minister, public teacher, or preacher of the gospel, as

such, or to any religious sect, order or denomination,

or to or for the support, use, or benefit of, or in trust

for, any minister, public teacher, or preacher of the

gospel, as such, or any religious sect, order, or denom-
ination; and every gift or sale of goods, or chattels,

to go in succession, or to take place after the death

of the seller or donor, to or for such support, use or

benefit; and also every devise of goods or chattels to

or for the support, use or benefit of any minister,

public teacher or preacher of the gospel, as such, or any
religious sect, order or denomination, without the prior

or subsequent sanction of the Legislature, shall be

void; except always, any sale, gift, lease or devise of

any quantity of land, not exceeding five acres, for a

church, meeting house, or other house of worship, a

parsonage, or burying ground, which shall be improved,
enjoyed, or used only for such purpose; or such sale,

gift, lease, or devise shall be void.

Mississippi provides that "The Holy Bible

shall not be excluded from use in any public

school of this State" ; and makes a six months'

residence a sufficient qualification for voting to

a minister of the gospel, while two years' resi-

dence is required for a layman.

New Hampshire provides that

:

The people of this State have a right to empower,
and do hereby fully empower the Legislature to au-

thorize, from time to time, the religious societies within
tliis State to make adequate provision at their own
expense, for the support and maintenance of public

Protestant preachers of piety, religion, and morality;

provided, notwithstanding, that tne several towns,
parishes, bodies corporate, or several religious societies

shall at all times have the exclusive right of electing

their own j)ublic teachers, and of contracting with
them for their support and maintenance.

Vermont, after providing Ireedom of con-

science for all and the free exercise of religious

worship in sweeping phrase, adds in Article HI.

:

Nevertheless, every sect or denomination of Chris-

tians ought to observe the Sabbath or Lord's Day, to

l<eep up some sort of religious worship which to them
shall seem most agreeable to the revered will of Cod.

Virginia, though perhaps the first State

after Rhode Island to provide for absolute sep-

aration of church and state, introduces a curi-

ous inconsistency, evidently quite unconsciously,

in this wise:

It is the mutual duty of all to practice Christian
forbearance, love, and charity toward each other.*

"Tell the committee to be on the alert," were
the last audible words that Jefferson spoke.
His lips seemed to dictate to the fingers that

still imagined a pen between them. This sug-
gests the "eternal vigilance" that is the "price

of liberty."

* (The above study of the State Constitutions is

based on the study of the text found in the Convention
Manual for the Sixth New York State Constitutional
Convention, published in 1804. Doubtless furtlier
amendments have been enacted since then, and our
attention has been called by Judge E. O. Brown of
the circuit court of Illinois, to certain omissions in the
New Hampshire Constitution as published in this work,
bearing on the question in hand,)

Ever since the signing of the Declaration of

Independence there have been those in the

United States who would dispose of its funda-

mental contention as a "glittering generality,"

or limit its application to their own sect or

race ; but. spite of sneers, past or present, eva-

sions and contemptuous appeals to technical-

ities, it still survives as the matchless document
that not only liberated the United States from
foreign thrall, but by its logic is destined to en-

franchise the children of the world. Side by
side, Jefferson's Declaration of Independence
and Lincoln's Emancipation Proclamation stand

in the world's library, unmatched and undiinmed,
to rebuke, to instruct, and to inspire unborn
generations. They were and still are pro-

phetic documents. The Civil War which Jef-

ferson foresaw, came, and he who would study
the story of civil and religious liberty in Amer-
ica must take note of such events as the mar-
tyrdom of Elijah Lovejoy (q.v.), and the de-

struction of his abolitionist press at Alton, 111.

(1837) ; the appearance of Harriet Beecher
Stowe's 'Uncle Tom's Cabin' (1852); the exe-

cution of John Brown (q.v.) at Harper's Ferry

C1859): the firing upon the flag at Fort Sum-
ter ( 1861 ) ; the Emancipation Proclamation of

Abraham Lincoln (1863) ; the surrender of

Robert E. Lee at Appomattox (1865).
In studying civil and religious liberty we find

that, though they may be distinguishable in their

sources, they are one in their culmination. Not
more clearly did the passion for religious liberty

make of Roger Williams an advocate of political

liberty than did Thomas Jefferson's zeal for

political liberty make of him an apostle of reli-

gious liberty. The government has recently

ordered published a little manuscript book of
Thomas Jefferson's, entitled 'The Life and
Morals of Jesus of Nazareth, Extracted Textu-
ally froin the Gospels, together with a Compari-
son of His Doctrines with Those of Others.'
In this book the author coinpiled the ethical and
spiritual portions of the Gospel, eliminating the

miraculous and theological passages. Of the

compilation he himself wrote:

A more beautiful or precious morsel of ethics I

have never seen. It is a oocument in proof that I am
a REAL CHRISTI.AN; that is to say, a disciple of the
doctrines of Tesus, very different from the Platonists
who call ME infidel and THEMSELVES Christiaiis
and preachers of the Gospel; while they draw all their
characteristic dogmas from what its author never said
nor saw.

The conviction indicated in this book may be
right or wrong. I refer to it because it illus-

trates the liberty vouchsafed by the fundamental
laws of the United States, which not only guar-
antee freedom of utterance, but lead to a respect

for sincere opinions, however they may differ

from prevailing opinions.

Any sketch of the history of civil and re-

ligious liberty in America would be incomplete
without reference to the interesting contributions
of Lord Baltimore in Maryland, of William
Penn in Pennsylvania, and the Utopian schemes
of John Locke and Lord Shaftesbury in tlie Car-
olinas. It is one of the interesting paradoxes
of history that the Catholic Calverts, who held
the most sweeping cliarter ever brought to the
New World, should establish a standard of
hospitality in religion and liberality in politics

exceeding that of any other colony.
Lord Baltiiuore came to establish a "Palat-

inate," a palace county. He was made absolute
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lord of a vast territory with powers to declare
war, collect taxes, create legislatures, and ap-
point judges. But knowing: from experience the
heavy hand of religious bigotry, his autocracy
was a benign one. It offered hospitality to the

persecuted in all lands, and established many
precedents precious to liberty.

The Quaker spirit represented by William
Penn and his associates and successors was and
is a pervasive influence, making for toleration,

peace and co-operation. While the dreams
which the free-thinking philosophers above men-
tioned tried to realize hi South Carolina may be
taken as foferunners of many sociological ven-
tures on communistic or ideal lines that have
followed, perhaps the most suggestive and cre-

ative of which was the work of Robert Owen
at New Harmony, Ind. At any rate, from New
Harmony to Altruria, the story is an attractive

one to the social philosopher and a potent one
in the interest of civil and religious liberty.

The law of the land demands toleration, but
spiritual freedom goes further and demands
appreciation and fellowship in the things about
which men honestly differ. He who would
study closely the development of religious liberty

in America must note the discussions and agita-

tions that gathered about the following epoch-
marking addresses: Channing's Baltimore ad-
dress (1818) ; Emerson's Divinity School
address, which, to use his own words, "caused
such a tempest in the Unitarian washbowl,"
and in consequence of which Harvard for 30
years practically exiled its most illustrious alum-
nus from the platform of the freest university

in America (1838); Theodore Parker's dis-

course on 'The Transient and the Permanent
in Christianity' (1841); William C. Gannett's
address on 'The Faith of Ethics* (1887).

The growth of the spirit of religious liberty

may be further traced by a close study of the

most noted religious controversies in our history,

among which were the discussion concerning the

teachings of Horace Bushnell (1839-54) by the

Congrcgationalists of New England : the with-

drawal of Henry Ward Beecher (1882) from
the local Congregational Association to which
he belonged: the trial of David Swing (1874)
by the Presbyterians of Chicago, and of Hiram
W. Thomas (1881) by the Methodists of Chi-
cago. Significant also in the history of religious

liberty is the organization of the Free Religious
Association in Boston (1867), and the holding
of the Parliament of Religions in Chicago
(1893). This was the most significant religious

conclave ever held, perhaps the noblest corpor-
ate event in the history of religion. This was
followed the next year (1894) I'y 'I'e organiza-
tion of the Congress of Religion in Chicago and
the subsequent organization .if the New York
Conference of Religion, a similar organization
within State limits. Significant indications of
the growth of this spirit of co-operation, which
springs out of the spirit of religious liberty, are
found in the numerous interdenominational or-
ganizations for practical work, such as the
Young Men's and Young Women's Christian
Associations, The Chri<;tian Kndeavor move-
ment, the Woman's Christian Temperance
Union, the Chautauqua movement, and tlic vari-

ous combinations for missionary work at home
and abroad.

The development of civil and religious lib-

erty is still incomplete; it still behooves "the com-

mittee to be on the alert." But the great advance-
ment made in this direction is a magnificent
guarantee of greater progress yet to be made.
The high achievements already realized will in-

spire a continued zeal to evoke the new wisdom
and fresh courage which the future of America
will demand. Jenkin Lloyu Jones, D.D.,

Hdilor of Hhiity.''

.50. United States — Disputed Elections in

On four occasions the electoral colleges have
failed to accomplish the task of choosing a Presi-

dent and Vice-President. In 1801, after the

counting of the electoral vote, the question was
left to settle which of the two men, Jefferson or
Burr, should be President, and which Vice-Pres-
ident. In 1825, it remained to choose a President
from among the three candidates. .Andrew Jack-
son, John Quincy .-^dams and William H. Craw-
ford. In 1837, it was left to determine whether
Richard M. Johnson or Francis Granger should
be Vice-President. In all these cases the difficul-

ty was merely that the electors had so distributed

their votes that the choice was incomplete. And
the Constitution of the United States pointed out
the procedure by which to complete it. The
fourth case arose in 1877. The task was now
thrust upon the government of deciding between
rival electoral colleges in four States. This
would determine whether Samuel J. Tilden and
Thomas A. Hendricks, the candidates of the
Democrat party, or Rutherford B. Hayes and
William A. Wheeler, who were the Republican
candidates, should become President and Vice-
President respectively. There was no agency
provided by the Constitution or laws to decide
such a question.

The dispute of 1801 was a natural result of
the rule laid down in the Constitution for the
procedure of the electors. Each elector should
vote for two persons. The person found to have
the greatest number of votes should he the Presi-

dent, provided such number was a majority of
the whole number of electors. The person hav-
ing the next greatest number should be the
Vice-President. But since a majority of the
electors might be only one more than a quarter of
the votes, and each elector cast two, it was pos-
sible for two persons to receive an cq.ual major-
ity vote. The constitutional provision for this

contingency was that the House of Representa-
tives should immediately choose by ballot one of
the two persons for President. This vote must
be taken by States, and the representation from
each State should have one vote. A majority
of the States was necessary to a choice. The
official count of the electoral votes was made
before the two Houses of Congress as prescribed
by the Constitution. This was done on Wed-
nesday 12 Feb., Jefferson himself presiding.
There were 1,^8 electors and 276 votes. The vote
was distributed as follows : Thomas Jefferson,

73 ; .Aaron Burr, 73 ; John Adams, 65 ; Charles
Cotesworth Pinckney, 64: John Jay, i. It had
been anticipated that the electoral vote would
not be decisive. Two days before the count the
House of Representatives had adopted rules of
order for the expected election. The Representa-
tives should be grouped by States, in order to de-
termine for whom the vote of each State was to

be cast. If the preliminary vote of any State re-

sulted in a tie, that delegation could only cast a
ballot marked "divided." Each State should ap-
point one teller. Two ballot boxes should b<
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used, and each delegation should cast its ballot

in duplicate. The tellers should be divided into

two groups, one to examine the votes in each

ballot box. The Senate was to be admitted.

The House should not adjourn until the election

was complete. Iinmediately after the count, the

House of Representatives began to vote for a

choice between Jefferson and Burr. By midnight

19 ballots had been taken. The sitting con-

tinued until II o'clock the next day, nine ballots

being taken on 12 Feb. The rule against ad-

journment was now evaded by taking a recess.

One ballot was taken 13 Feb., four on the 14th,

one on the i6th, and two on the 17th. From the

beginning eight States cast their ballots for Jef-

ferson. These were New York, New Jersey,

Pennsylvania, Virginia, North Carolina, Georgia,

Kentucky and Tennessee. Six voted for Burr.

These were New Hampshire, Massachusetts,

Rhode Island, Connecticut, Delaware, and South
Carolina. The remaining two, Vermont and
Maryland were divided. Nine States were neces-

sary to a choice. The House was Federalist,

while both of the candidates belonged to the

other party. The chief issue was the commercial
policy of the next administration. As Jefferson

came from Virginia and Burr from New York,
New England stood by the latter. Burr did not
receive the vote of his own State. This was
due to Hamilton's influence. Prior to the thirty-

sixth ballot, which was taken 17 Feb., some as-

surance was given on the question of the com-
mercial policy. Vermont and Maryland now
voted for Jefferson. At the same time South
Carolina and Delaware cast blank ballots. Jeffer-

son was thus chosen President by the vote of ten

States. Burr became Vice-President. Before
the next presidential election, the Constitution
was amended to prevent the recurrence of such
a dispute. The new amendment declares that

the electors shall name in their ballots the per-

son voted for as President, and in distinct bal-

lots the person voted for as Vice-President.

By the official count of 9 Feb. 1826, the elec-

toral vote for President was found to stand as

follows: Andrew Jackson, 99; John Quincy
Adams, 84; William H. Crawford. 41; and
Henry Clay, y;. The number of electoral votes
necessary to a choice was 131. The ballot for

Vice-President had been decisive; for John C.

Calhoun had received 182 votes. The Con-
stitution limited the House of Representatives

in its choice of a President to the three highest

candidates. The first ballot gave Adams the vote
nf 13 States; Jackson that of 7 States ; and Craw-
ford that of 4 States. • There was great popular
indignation. For Jackson had received 15 more
electoral votes than Adams. And besides this the

Jackson electors had received a great majority
of the popular vote. A rumor became current
that there had been a "corrupt bargain" among
the Adams and the Clay men. This seemed to

be confirmed as soon as President Adams took
his seat by the nomination of Mr. Clay for Sec-
retary of State. However, it was sufficiently

shown later that this story rested upon no evi-

dence.
It was discovered by the official count of 8

Feb. 1837, that the electoral vote for Vice-Presi-
dent had been indecisive. The constitutional
rule in such a case is that the Senate shall choose
the Vice-President from the two highest num-
bers on the list. These were Richard M. John-

son and Francis Granger. Upon the motion of
one of the members, the Senate proceeded to a
viva voce vote. The result was z:^ to 16 in

favor of Mr. Johnson.
After the elections of 7 Nov. 1876, the first

indications were that the Democratic party had
chosen a majority of the electors. But the Re-
publican party managers immediately began to

claim three Southern States whose votes were
likely to decide the issue. These were Florida,

Louisiana and South Carolina. When the day ar-

rived for the meeting of the electoral colleges,

two sets of electors voted in each of these States
and in Oregon as well. Thus four States trans-

mitted double returns to the President of the
Senate. Evidently a quarrel was before the
country which might set up rival executives in

the National Government, or leave the nation
without an executive. Whether it is agreeable to

the Constitution for Congress to regulate by law
the counting of the electoral vote, we will not
here discuss. The only power relating to this

subject, that is expressly granted, is to deter-

mine the time of choosing the electors and the
time when the electors shall meet. Laws had been
enacted concerning the accepting and rejecting

of electoral votes prior to 1877. The most dis-

creet men in the government felt that Congress
should devise some expedient for dealing with an
unprecedented situation. The Electoral Commis-
sion law was enacted. This passed the Senate
25 Jan., the House of Representatives 23 Jan.,

and was approved 29 Jan. Its title was *An act

to provide for and regulate the counting of
votes for President and Vice-President, and the
decision of questions arising thereon, for the term
commencing 4 March 1877." It provided in detail

for the official count as prescribed by the Con-
stitution. It ordered that this should begin on
the first Thursday in February, which was the

first day of the month, and that the returns

should be acted upon in the alphabetical order of

the States. After the reading of each certificate,

the President of the Senate should call for ob-
jections. In cases which did not involve con-

flicting returns, the two Houses should pass upon
the objections. They should separate for this

purpose. No electoral vote should be rejected

except by the affirmative vote of both Houses.
Section II., the most remarkable part of the

law, provided for the Electoral Commission,
which wcs created to pass upon cases where
there were double returns from a State. The
Senate should choose five of its members by viva

voce vote, on the Tuesday before the count be-

gan, to serve on the Commission, The House of

Representatives should likewise choose five mem-
bers. Five Associate Justices of the Supreme
Court were also to serve. The law designated

four of these under the numbers of their respec-

tive circuits, the first, third, eighth, and ninth.

These were to select the fifth. When any case of

double returns was reached in the official count,

the certificates and papers relating thereto, to-

gether with all the objections filed in the joint

meeting of the two Houses, were to be referred

to the Commission. This body should decide by
a majority vote the questions; whether any and
what votes returned from a State are the votes

provided for by the Constitution of the United
States, and how many and wliat persons were duly

appointed electors in such State. The decisions

were to be final unless thev were set aside bv the



UNITED STATES— DISPUTED ELECTIONS

vote of both Houses of Congress. The mem-
bers of the Commission were chosen on Tues-
day, 30 Jan. The Senate was Republican at the

time, while the House of Representatives was
Democratic. Three of the Senators selected

were Republicans and two were Democrats. The
former were George F. Edmunds, Vermont

;

Oliver P. Morton, Indiana ; and Frederick T.
Frelinghuysen, New Jersey. The latter were
Thomas F. Bayard, Delaware, and Allen G.
Thurman, Ohio. In the House this proportion
was reversed. The three Democratic members
were Henry B. Payne, Ohio ; Eppa Hunton, Vir-
ginia, and Josiah Abbott, Massachusetts. The
two Republicans were James A. Garfield, Ohio,
and George F. Hoar, Massachusetts. Of the four
Justices designated by the law, Nathan Clifford

and Stephen J. Field of the first and ninth cir-

cuits respectively were Democrats. William
Strong and Samuel F. Miller, of the third and
eighth circuits, were Republicans. Thus far the
Commission was equally divided. Moreover the
arguments were likely to be so strong on both
sides of the different questions that the decisions
would inevitably follow party lines. While the

law seemed to shift the burden of decision upon
15 men, it so operated that it was really imposed
upon one man. It had been expected that the
four Associate Justices would select Justice
David Davis to be the isth member of the Com-
mission. Mr. Davis was independent in politics.

But he had accepted an election to the United
States Senate, which was thought to make it

unsuitable for him to serve. Justice Joseph P.
Bradley of the fifth circuit was chosen. This
made the Commission consist of eight Republi-
cans and seven Democrats. At the final sitting

Senator Thurman was unable to serve on ac-
count of illness, and Francis Kernan, New
York, a Democrat,' was substituted. The two
most important United States laws pertaining to
presidential elections were enacted I March
1792, and 23 Jan. 1845, respectively. The act of
1792 provides that the executive authority of
each State shall cause lists of the names of the
electors of such State to be certified and de-
livered to the electors, and that the electors shall

annex one of the said lists to each list of votes.

The law of 1845 declares that each State may by
law provide for the filling of any vacancy or va-
cancies which may occur in its college of elec-

tors, when such college meets to give its elec-

toral vote. Numerous cases came up in the

count of 1877, to which these provisions were
applicable. The Electoral Commission held four
sittings. The first one began 2 Feb., when the
returns from Florida were reached. It took a
week to come to a decision in this case. The
returns of the Hayes electors were certified by
tlie Governor in office on the day when the
electors met. But it was believed that the State
returning board, which had declared for a Re-
publican victory, had in canvassing the votes of
the State rejected the returns from certain poll-

ing places. On the other hand, the returns of
the Tilden electors were certified by the Attor-
ney General. And there was a duplicate of the
same returns certified by a new Democratic
Governor. An additional cause of dispute in the
case of Florida grew out of the charge that
one of the Hayes electors held an office under
the United States government at the time when
he was elected, and was therefore ineligible.

This objection was based upon the Constitu-
tional provision that no person holding an ofhcc

of trust or profit under the United States shall

be appointed an elector. The decision of the

Commission was based upon the ground that the

returns of the Hayes electors were certified ac-

cording to the law of the United States, and
that the returning board had operated under
the laws of Florida. To set these returns aside

would be to go behind the action of the State

officers. This the Commission was incompetent
to do. And it would be impossible to investi-

gate the charges of fraud. As for the one elec-

tor who was objected to on the charge that he
held an office under the United States, it was
concluded after hearing evidence on both sides

that he had properly resigned the office. The
Commission therefore held by a vote of eight

to seven that the four Hayes electors were the

lawful ones. This decision was reported 9
Feb. The Electoral Commission was next in

session 12-16 Feb., as the official count had now
reached Louisiana. This State presented the
spectacle of rival governments. The Repub-
lican officers claimed authority under the can-
vass of the State returning board. The Demo-
cratic ones claimed that under the popular vote
as cast they had been elected. The returns of
the Tilden and the Hayes electors were certified

by rival e-xecutives. The Commission main-
tained that the Republican government held of-

fice by the operation of the laws of the State.

In this case, as in that of Florida, there were
charges of fraud and ineligibility. But the
Commission could not go back of the certificate

of the State authority. Accordingly the eight
Hayes electors were held to be the rightful ones.
The Commission was again in session 21-23
Feb., to pass upon the returns from Oregon.
The Republican party had carried the election
but the Governor, who was a Democrat, had cer-
tified to the election of only two of the Hayes
electors. The third certificate was issued to the
highest Tilden elector on the ground that the
third Hayes elector was a postmaster. As the
two Republican electors refused to meet with
the Democratic one, both sides preceded to
fill the vacancies in the electoral college. The
Republican electors appointed the man from
whom the Governor had witliheld the certificate.

The one Tilden elector appointed two other
Democrats. The Governor certified to the re-
turns of the Tilden electors. Those of the other
college were certified to by the Secretary of
State. The reasoning by which the disputes
about Florida and Louisiana were decided oper-
ated in this case in favor of the Tilden electors.

But the Commission made a distinction. In
those cases it had inquired whether the executive
authority had carried out the laws of the State,

and had found that it had done so. Thus it

was incompetent for the Commission to inquire

further. But in the case of Oregon it found
that the Governor had not carried out the laws.
.\ccordingly the Commission was competent to

make him do so. Thus the three Hayes elec-

tors were recognized. On 26 Feb., the returns
from South Carolina were submitted to the Com-
mission. The votes of the Hayes electors were
duly certified by the Governor. But fraud on the
part of the returning board and intimidation at

the polls were charged. On the second day the
Commission decided that the returns of the
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seven Hayes electors should be accepted. The
decision in favor of the Hayes electors was made
in every case by a party vote of eight to seven.

Moreover the Senate voted on each occasion to

accept the decision and the House of Represen-

tatives to reject it. As the count proceeded, six

cases of disputed votes came up which were not

referred to the Electoral Commission, as they

did not involve conflicting returns. In the

electoral colleges of Michigan, Nevada, Penn-
sylvania, Rhode Island, Vermont, and Wiscon-
sin, respectively, vacancies had been cused by
ineligibility, and the other electors had proceed-

ed to fill the places. Some of the votes were
objected to on this account. The two Houses
concurred in accepting some of these, and dif-

fered with respect to others. There was no con-

current vote to reject. It was in the early

morning of 2 March, only two days before the

date set by the Constitution for the existing ad-
ministration to come to an end, that the result

of the official count was announced. The vote
as accepted stood Tilden and Hendricks 184,

Hayes and Wheeler 185. Thus if the decision

of the Electoral Commission had been differ-

ent in the case of a single elector, the contest

would have been decided in favor of the other
party.

After this contest was settled there were
numerous movements in Congress to amend
the Constitution so as to provide for disputed
elections. But none of them came to anything.
Several laws on the subject were also intro-

duced. It was ten years afterward that a law
disposing of such cases was enacted, the date
being 3 Feb. 1887. This act is a lengthy one,
and provides in detail for the certification of
electors and the counting of electoral votes.

Its great provision is that the States shall pro-
vide under their own laws by judicial or other
methods of procedure to settle disputes as to
the choice of electors. The decision arrived at
within the State must be accepted. The only
case that could arise for the National Govern-
ment to settle would be that of rival tribunals
within a State sustaining rival electors. The
rule in such a case is that no vote can be re-
jected except by the affirmative vote of both
Houses of Congress acting separately. See
Ballot; Elections.

Mary L. Hinsdale,
Ann Arbor, Mich.

51. United States — Impeachment in. Im-
peachment in the American national government
is the formal act by which the House of Repre-
sentatives makes accusations, before the Senate,
against the President, the Vice-president or any
"civil officers" (executive and judicial officers,

except those of the army and navy) of the
United States government. It is analogous to
an indictment by a grand jury, though it is not
confined to indictable offenses. Impeachment
developed in English history before the establish-
ment of the modern cabinet system, as a power
by which the representatives of the people could
control the agents of the irresponsible king, who,
according to theory, could do no wrong. After
the establishment of the Parliament's supremacy,
and the present method of conducting the gov-
ernment, the custom gradually fell into disuse.

One of the most noted cases was that of War-
ren Hastings whose trial for misgovernment in

India lasted from February 1788 to April 1795,

when he was acquitted. Tlie latest case was that
of Lord Melbourne in 1806.

The American colonial assemblies adopted the
custom in a modified form as a means by which
to check the executive and the judiciary.

Though the right to remove officials was given
to the general assembly by the Fundamental
Orders of Connecticut in 1638, by the charter of
Connecticut in 1662, and by the charter of
Rhode Island in 1663, the word impeachment
first appears in 1683 in the Pennsylvania frame
of government, which provided that the general
assembly should bring the impeachment, and
that the council should try the case and pro-
nounce judgment.

The new State Constitutions after 1775 con-
tain provisions on the subject: Virginia (1776) ;

New Jersey (1776); Delaware (1776); Penn-
sylvania (1776); North Carolina (1776);
Georgia (1777): New York (1777); Vermont
(1777); Massachusetts (1778); South Carolina

(1778); Massachusetts (1780); New Hamp-
shire (1784), and Vermont (1786). The New
Jersey constitution of 1776 provided that the

lower house should bring the impeachment and
that the upper house should try it. The New
York constitution of 1777 provided that the as-

sembly should bring the impeachment and that

it should be tried before a court consisting of the

president, the senators, the chancellor, and the

judges of the supreme court. Judgment was to

extend no farther than removal from office and
disqualification from holding office under the

State. The methods of trying the impeachment
varied, but the tendency was to have judgment
pronounced by the council or senate. The Con-
stitutional Convention of 1787 incorporated the

same principle into the Constitution for applica-

tion in cases of treason, .bribery, "or other
high crimes and misdemeanors," all of which can
be punished in the ordinary courts. The House
first passes a resolution to impeach and then ap-

points a committee to present the charges at

the bar of the Senate which sits as a high court
to try the case. The House also appoints a
committee of managers to act for it in the trial

before the Senate. At the close of the trial,

after the evidence has been introduced and the

arguments of the managers and of the defend-
ant's counsel have been heard, each senator is

required to vote "guilty" or "not guilty" on each
of the articles of impeachment. A two thirds

majority of those present is necessary to con-
vict. The object is not to punish wrong. The
penalty can be only removal from office and dis-

qualification from further public service, but the

person convicted is still liable to punishment by
the ordinary courts, and he cannot receive a re-

prieve or pardon from the President.

In our national history this constitutional

process has been invoked in seven cases ; four
times against federal judges, once against a

senator, once against a cabinet officer, and once
against a President. Only in two cases has it

resulted in removal from office : Judge John
Pickering in 1803 for drunkenness, profanity and
violence on the bench, and Judge W, H. Humph-
reys in 1862 for adhering to the Confederacy.
Both were district judges of the United States;

Pickering for the District of New Hampshire,
and Humphreys for Tennessee. In the articles

against Pickering it was charged that he made
decisions contrary to law in a suit involving the
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seizure of a ship ami that he appeared upon
the beiieh "in a state of intoxication, produced
by the free and intemperate use of inebriating

liquors, and did then and tliere frequently in a

most profane and indecent manner invoke the

name of the Supreme Being." Judge Pickering:

did not attend the trial, but his son entered a

plea of insanity and consequent irresponsibility,

stating that his father for over two years had
been altogether incapable of transacting any
kind of business which required the e.xercise of
the judgment or the faculties of the reason; and
therefore incapable of corruption of judgment,
and therefore that he was "not amenable to any
tribunal for his actions." The House managers
held that the insanity was the result of habitual
drunkenness. On 12 March 1803 he was con-
victed and removed by a party vote, the Fed-
eralists voting in the negative, but the further
disqualification to hold office was not inflicted.

judge Humphreys at the beginning of the

Civil War had engaged actively in the secession

movement, but had not resigned his position as

judge of the Federal District Court for Tennes-
see. In May 1862, the House preferred against

him seven articles of impeachment, based on a

secession speech made by him at Nashville, 29
Dec. i860, on his acceptance of office under the

Confederacy, and on his action in the arrest and
imprisonment of W. G. Brownlow, a citizen of

the United States in violation of his rights.

Judge Humphreys made no defense and on 26
June 1862, he was convicted by unanimous vote
of the Senate. The proceeding was merely a

formal means of declaring his office vacant.

Justice Samuel Chase of the Supreme Court,

appointed by President Washington in 1796, an
able but partisan judge who frequently indulged

in political harangues in his jury charges, and
who had incensed the Jeffersonian Republicans

of the House by his conduct in certain trials

under the Sedition law, was impeached before

the Senate in December 1804 on eight charges

relating to arbitrary and unjust conduct, and to

highly indecent and extra-judicial reflections

upon the government of the United States before

the Maryland grand jury. He was found not

guilty, probably because it was believed that "his

conduct had been rather a violation of the prin-

ciples of politeness than of the principles of law

;

rather the want of decorum than the comtnission

of high crime and misdemeanor."

Judge J. A. Peck of the Federal District

Court for Missouri was impeached in 1830 on
the charge of unduly punishing, for contempt of

court, an attorney who had published a criticism

of a decision of the judge in a land case (1827).

He was acquitted by a vote of 24 against 21.

The case of William Blount, senator from
Tennessee, seems to have settled that senators

and representatives are not impeachable, on the

ground that they are not civil officers. On 7

July 1797, the House, having evidence that

Senator Blount was conspiring to transfer New
Orleans and adjacent territory from Spain to

Great Britain, by means of a hostile military

expedition from the territory of the United
States, decided to impeach him. Two days later,

he was expelled from the Senate, and soon there-

after he was elected to the Tennessee Senate.

In December 1798. the House managers presented
the case before the Senate of the United States

for trial. Blount did not appear, but his counsel
\'oL. 15—49

(Jared Ingersoll and .\. J. Dallas) entered a
plea that the Senate had no jurisdiction, since a
senator is not a "civil officer" of the United
States. The Senate sustained this plea and
Blount was discharged for want of jurisdiction.

The defense also made the plea that Blount,
having been expelled, was no longer a senator,

and could not be punished after he was out of

office for acts done while he was in office.

It is still an open question whether an officer

can escape impeachment and trial before the
Senate by resignation or dismissal from office.

This subject was discussed in the case of Wil-
liam W. Belknap, who was impeached in 1876
for using his position as Secretary of War as a

means of securing bribes from an Indian agent
whom he had appointed at Fort Sill. A few
hours before his impeachment, he resigned his

office and his resignation was accepted by the

President. Belknap's counsel made the plea
that the House had no power to impeach anyone
who by resignation or otherwise had ceased to

be "a civil officer of the United States." By a

vote of Zl to 29 the Senate decided that Belknap
was amenable to trial by impeachment. On
most of the articles 36 senators voted "guilty"

and 25 voted "not guilty," and thus Belknap was
acquitted. More than one third of the Senate
refused to vote for conviction, on the ground
of lack of jurisdiction over an officer who had
resigned. This precedent may not be regarded
in future cases, however.

The most prominent case of impeachment
in our history was that of President Andrew
Johnson. It was the result of the violent con-
troversies concerning policies of reconstruction,
and was inspired largely by party motives. The
President vetoed some of the most important
measures of Congress and belligerently con-
demned its policy of reconstruction. Congress
passed all important measures over his veto, and
sought to reduce his power and influence in

other ways, especially by the Tenure of Office

Act of March 1867. Johnson denounced Con-
gress in very intemperate language, and by de-

manding the resignation of Edwin M. Stanton,
Secretary of War, attempted to ignore the

Tenure of Office Act which had stripped from
him the power to remove executive officials.

The House was thoroughly aroused, and on 3
March 1868, brought articles of impeachment
against him, on 11 charges, principally of a polit-

ical nature and based chiefly on his alleged viola-

tion of the Tenure of Office .\ct. The event

was considered so momentous that the Senate
in accord with the conviction of the Chief Jus-
tice who presided, drew up and adopted its own
forinal rules of procedure.

On 23 March, the court of impeachment con-
vened and the reply of the President was read
by his counsel. He denied any intention of vio-

lating the Constitution, or of attempting to bring
Congress into disgrace or to ridicule it. Testi-

mony was taken and then the arguments of the

attorneys were filed. Party excitement and pas-

sion ran high, and on 16 and 26 May, after a

long trial, the Senate by a vote of 35 to 19 de-

cided that he was guilty of the principal charges.

This lacked one vote of the two thirds majority

necessary for conviction. (The court then ad-

journed sitic die by a vote of 34 to 16.) The
necessary two thirds was not obtained, largely

because some of the leaders in the Senate feared
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that conviction might result in the permanent
subordination of the executive to Congress.
Seven Republican senators voted against con-
viction. The failure to convict was a public

advantage, but the President did not win with
dignity — for even while the trial was in progress
he traveled about, making passionate speeches
against Congress.

In the States, officers are removable either

by a two thirds vote of the legislature, or by im-
peachment by the lower house and trial in the
senate. Though there have been over 40 at-

tempts to remove, there have been very few cases

of actual removal from office by impeachment.
One governor and a few judges have been re-

moved, and there have been several cases of
resignation while under impeachment in order
to avoid conviction.

Bibliography.— 'American Law Register'

(March 1867) ; 'Annals of Congress,' 8th Con-
gress, first session (pp. 315-68) ; Appleton,
'Annual Cyclopedia* (1868-76); Benton,
'Abridgement of Debates' (Vols. 10 and 11) ;

'Congressional Globe,' 37th Congress, second
session; Dewitt, 'Impeachment and Trial of An-
drew Johnson'; Foster, 'Commentaries on the
Constitution of the U. S.' ; Hildreth, 'History of
the United States* ; 'House Reports of Commit-
tees 44,' 37th Congress, second session; Lalor,

'Cyclopedia of Political Science,' Vol. 2; Moore,
'History of Congress'; 'Papers of American
Historical .Association' (Vol. 4, pp. 145-77)

;

Pomeroy, 'Constitutional Law'; Wharton,
'State Trials.'
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52. United States — The President's Office.

The theoretical model for the new execu-
tive officer of the "more perfect Union" was the

king of England. Practically the framers were
guided by such models as the colonial governors
and the official heads of the recently formed
States. Having determined upon a single e.xec-

utive, such details as the tenure, powers, and
method of choice of this officer were matters for
careful adaptation and of mutual compromise.
The result formed a sufficiently important part
of the new frame of government to cause its op-
ponents to style it "a monarchical constitution,"
and to concentrate their attack upon the pro-
posed executive. Still popular confidence in

Washington as the unanimous choice for this

position caused even this opposition to fail.

The ultimate position of the American presi-

dent was not determined till the end of Jackson's
administration. Washington established the
office upon a broad national basis, but even he
could not render it strictly non-partisan. Jeffer-
son first exemplified the method of conduct by a
brilliant and successful party leader. Under his
weaker successors the congressional caucus
nearly destroyed the independence of the execu-
tive, and it was the great work of Jackson to
restore the office to a co-ordinate position with
Congress and the Judiciary. He was aided in
this work by the rise of the national convention,
which destroyed the power of the congressional
caucus, and by the development of party machin-
ery, based upon executive patronage and a subsi-
dized press. The convention and party machine,
however, rendered the selection of a second-rate
party man a greater future possibility. Polk
showed the influence of a successful war upon

the executive power, but it was under Lincoln
that the war powers of the President reached
their highest development. His successor, John-
son, was unable to maintain this high level and
narrowly escaped impeachment in his attempt
to resist the encroachments of Congress. Many
important assertions of executive authority oc-
curred during Cleveland's administration, but
the most important development of recent times
occurred under McKinley in connection with the

colonial problems growing out of the Spanish-
American War.

The Choice of the President.— In the conven-
tion of 1787 the method of selecting the new ex-
ecutive presented a most perplexing question.
The natural methods of choice— by the legis-

lative assembly or by the people at large— were
both rejected. After passing over propositions
to elect the President by the suffrages of the

State governors and by electors chosen by dis-

tricts, the convention, as a result of one of its

most important compromises, adopted the expe-
dient, suggested by Maryland's experience, of
giving to each State a number of presidential

electors equal to its senators and representatives.

These electors, who supposedly would represent

the intelligent people of the States, were to vote
for persons for president and a majority of all

electors was necessary for a choice. By 1800 the

chief defect of this plan was revealed in the tie

vote for Jefferson and Burr, and this led to a
speedy adoption of the Twelfth Amendment to

permit electors to signify their choice for Presi-

dent and Vice-President, and to make possible a
definite party selection. By this article of the
Constitution the legislatures of the various
States are to determine the method of choosing
the electors ; and in the first election five of these
chose them without reference to the people at

large. In 1832 Delaware and South Carolina
alone retained this method, which the latter con-
tinued till i860. Since that date, Colorado se-

lected its delegates by its legislature, in the elec-

tion of 1876. Election by districts was employed
by Massachusetts in 1788, and by four States in

1808. Maryland, with the temporary exception
of I\Iichigan, in 1892, was the last to give up this

system. After 1836, the practice of a popular
choice of electors, upon a general State ticket,

was in universal use outside of South Carolina.
In 1845 Congress prescribed for the whole Union
the present general election day.

Technically, the President is not chosen until

the counting of the electoral votes, in February,
before the assembled Senate and House of Rep-
resentatives. An unsuccessful attempt was made
in 1800, to determine to what extent each house
should participate in this ceremony, especially in

the case of a contested vote. In 1865, owing to

a question about the returns from the "recon-
structed" States of Tennessee and Louisiana,
Congress hastily adopted the "Twenty second
Joint Rule," which provided for a separate vote
by each house upon disputed election returns.
This joint rule was suspended, in 1877, by the
famous "Electoral Commission," consisting of
five members of the Supreme Court and five

from each house. This commission passed upon
the returns of each State, and by a party vote
seated Mr. Hayes. In order to avoid the recur-
rence of such a dispute, the 49th Congress, in

1877, passed the lavif providing that Congress
should not go behind the returns issued by regu-
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larly accredited State oOicers, and thus left to

each State the determination of its own electoral

vote.

The Presidential Succession.— The natural
successor of the President, in case of his disabil-

ity or removal, is the Vice-President, who is

chosen in the same manner as the President. Five
of the twenty-six Presidents have reached the
higlier office through the vice-presidency. The
law of 1792, the first to regulate the succession,

provided for the accession, after the Vice-Presi-
dent, for the purpose of ordering a new -election,

of the president firo tempore of the Senate, and
after him, of the speaker of the house. This
plan was open to the objection that during the
intermission between two congresses, neither of
these officials was in existence. Accordingly it

was superseded by the act of 1886, which pro-
vides, that in case of the death of both Presi-

dent and Vice-President, the secretary of state

shall succeed, and after him, in order of senior-

itj', the other members of the cabinet.

Poivcrs, Obligations, and Priz'ileges of the

Presidency.—Since 1S71 the annual compensation
of the President has been $50,000, with special

appropriations for the care of the executive man-
sion. In general the life of a President is char-
acterized by a simple dignity. The first two
presidents attempted a series of stately public

ceremonials, which their successors wisely aban-
doned. The President endeavors to keep in

touch with public sentiment, particularly through
his oiificial advisers— the members of the cab-
inet. It was at first proposed that this body
should exercise a definite check upon the Presi-

dent, but it was clearly perceived that the power
of the Senate over treaties and appointments was
sufficient for this purpose. The Act of 1789
creating the office of secretary of state permitted
the President to remove a secretary without
previously consulting the Senate. This power
has been used on two occasions only. As head
of the army and navy the President exercises an
extensive appointing power in peace, and actual

command in war. He also has the direct ap-
pointment of some 5,000 civil officials of higher
rank, and indirectly influences the appointment
of all others. A few of the President's appoint-
ments are made upon his own responsibility; all

others with the advice and consent of the Sen-
ate. The latter body before making an appoint-
ment has occasionally requested additional infor-

mation, which Jackson and Cleveland uniformly
refused to furnish. The accompanying power
of removal, which does not extend to judges or
army and naval officers, has generally been con-
strued as a necessary adjunct to the President's

duty to see that the laws are faithfully executed.
This power, sparingly used by the early presi-

dents, was definitely employed by Jackson in

building up a personal party machine. It

formed an important factor in succeeding elec-

tions, and was extensively used by Lincoln ; but
it has been greatly curtailed since 188.3 by the

extension of the civil service system. The power
of removal has rested almost exclusively with
the President, the only exception occurring in

1867, when Congress passed the Tenure of Office

Act to curb Johnson ; but in 1869 the most im-
portant portion of it was repealed, and the re-

mainder in 1885.

The President exercises a potent influence

upon legislation, often due to his position as a

great party leader, to his communications to

Congress, his veto power and enormous patron-

age. The veto power was copied almost ver-

batim from the Massachusetts constitution of

1780. In theory, by means of it, the President

wiekls a power equivalent to one sixth the whole
number of senators and representatives, but prac-

tically he is far more potent. The first six pres-

idents made rare use of the veto. Jackson found

it useful in reasserting the co-ordinate pow-er of

the presidency. Hayes made u.se of it to pre-

vent the addition of "riders" to appropriation

bills; Cleveland, more extensively than any other
President, to defeat special pension legislation.

The first two presidents opened each Congress in

person by a speech; their successors have pre-

ferred to make written communications to that

body, and these have often proved influential in

initiating legislation or in forcing a party issue

to the front. JMoreover, it is upon the presi-

dency that the judiciary depends for the enforce-

ment of its decrees. This dependence and the

check upon legislation serve to maintain the

presidency in its co-ordinate position.

Isaac Joslin Cox,
Department of History, University of Pennsyl-

vania.

53. United States — The Vice Presidency.

By provision of the Federal Constitution,

a Vice President of the United States is

elected at the same time, for the same term,

and in like manner as the President:— by elec-

tors chosen in each of the States. A majority
of the votes cast in the several electoral col-

leges is necessary to an election. The Vice
President is the president of the Senate, and in

the event of an equal division in that body, he
gives the deciding vote. Under no other con-
tingency has he a vote. The powers and duties

of the office of President devolve upon the Vice
President in case of the death, resignation or
removal from office, of the President. The Vice
President is included in the category of public

officers liable to removal from oflice on im-
peachment and conviction for treason, bribery
or other high crimes and misdemeanors. By
the twelfth amendment to the Constitution no
person constitutionally ineligible to the office

of President shall be elected to that of Vice
President. In the event of a vacancy occurring
in the office of Vice President, the Senate is

presided over by a member of that body. In
such contingency the death of the President
would, under existing law, devolve the office

of President upon the Secretary of State.

Twenty-five persons have held the office of Vice
President ; their names and the dates of their

respective elections are as follows, viz : John
Adams of Massachusetts, elected in 1788, re-

elected in 1792; Thomas Jefferson of Virginii.

in 1796; Aaron Burr of New York in 1800;
George Clinton of New York in 1804, re-elected

in 1S08 ; Ell)ridgc Gerry of Massachusetts in

1812; Daniel D. Tompkins of New York
in 1816, re-elected in 1820; John C. Calhoun of
South Carolina in 1824, re-elected in 1828; Mar-
tin Van Ruren of New York in 1832 ; Richard
M. Johnson of Kentucky in 1836 ; John Tjder
of Virginia in 1840; George M. Dallas of Penn-
sylvania in 1844; Millard Fillmore of New York
in 1848; William R. King of .Alabama in 1852;
John C. Breckenridgc of Kentucky in 1856;
Hannibal Hamlin of Maine in i860; Andrew
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Johnson of Tennessee in 1864: Schuyler Col-

fax of Indiana in 1868; Henry Wilson of Mas-
sachusetts in 1872 : William A. Wheeler of New
York in 1876; Chester A. Arthur of New
York in 1880: Thomas A. Hendricks of Indiana

in 1884; Levi P. Morton of New York in 1888;

Adlai E. Stevenson of Illinois in 1892: Garrett

A. Hobart of New Jersey in 1896; Theodore
Roosevelt of New York in 1900.

Three Vice Presidents were subsequently

elected President, viz: John Adams in 1796;

Thomas Jefferson in 1800 and 1804; and Martin
Van Buren in 1836. The dates given have ref-

erence to the election by popular vote of the

electors in the several States, by whom the

President and Vice President were subsequently

chosen. Six Vice Presidents died in office,

viz : Clinton, Gerry. King, Wilson, Hendricks
and Hobart. In the Presidential contest of

1836 Martin Van Buren received a majority of

the electoral votes for President, but no candi-

date received a majority for Vice President.

By constitutional requirement the duty of elect-

ing a Vice President then devolved upon the

Senate ; the candidates from whom such choice

was to be made being restricted to the two
who had received the highest number of elec-

toral votes. One of these, Richard M. John-
son of Kentucky, was duly elected by the Sen-
ate. The only Vice President who resigned

the office was John C. Calhoun. This occurred
in 1832, and Mr. Calhoun soon thereafter took
his seat in the Senate, to which body he had
been elected by the Legislature of South Caro-
lina.

Five Vice Presidents have, upon the death
of the President, succeeded to the Presidency.

The first President to die during his incum-
bency of the great office was William Henry
Harrison; his death occurred 4 April 1841, just

one month after his inauguration. The Vice
President, John Tyler, then at his country home
in Virginia, was officially notified of the event,

and upon reaching the seat of government at

once took the oath of office as President. There
was much discussion for a time in and out of
Congress as to his proper title, whether "Vice
President of the United States acting as Presi-

dent" or "President." The language of the Con-
stitution, however, is clear, and it is no longer
controverted that upon the death of the Presi-
dent the Vice President becomes in name as in

fact — President. LIpon the death of President
Zachary Taylor, 9 July 1850, Vice President
Millard Fillmore succeeded to the Presidency,
and was at a later date an unsuccessful candi-
date for election to that office. The third Vice
President who reached the Presidency by succes-
sion was Andrew Johnson; this occurred 15
April 1865, the day following the assassination
of President Lincoln. President Garfield was
shot 2 July 1881 and died in September of that
year, when he was succeeded by Vice President
Chester A. Arthur. Vice President Roosevelt
was the successor of President McKinlcy, who
died by the hand of an assassin in September
1901.

Two attempts have been made to secure the
impeachnient of the President; — the incumbent
in each instance having been elected Vice Pres-
ident, and succeeded to the higher office upon
the death of the President. A resolution look-
ing to the impeachment of President Tyler was

introduced into the House of Representatives
in January 1843, but being defeated no further
steps were taken. Articles of impeachment for

"high crimes and misdemeanors" were pre^

sented by the House of Representatives, against
President Johnson in 1868. By constitutional
provision the trial was by the Senate, the Chief
Justice of the L'nited States presiding. Less
than two-thirds of the Senators voting for con-
viction, he was acquitted.

No constitutional provision existed until the
adoption of the 12th amendment for separate
votes in the electoral colleges for President and
Vice President ; the candidate receiving the
highest number of votes (if a majority of all)

became President, and the one receiving the sec-

ond highest. Vice President. In 1801 Jefferson
and Burr each received 73 electoral votes, and
by constitutional requirement the election at

once devolved upon the House of Representa-
tives, voting by States. Upon the 36th ballot,

a majority of the states voting for Jefferson, he
became President, and Burr Vice President.

The constitutional amendment above indicated
— by which separate ballots were required in

the electoral colleges for the two offices — was
the result of the intense excitement through-
out the country engendered by this contest. The
earnest opposition of Alexander Hamilton to

Aaron Burr in the above mentioned contest,

was the prime cause of the duel by which Ham-
ilton lost his life at the hands of Burr, in 1804.

George Clinton, the fourth Vice President,
had as a member of the Continental Congress
voted for the Declaration of Independence, and
held the rank of Brigadier General during the

war of the Revolution. The fifth Vice President,
Elbridge Gerry, had been a prominent member
of the Constitutional Convention of 1787. Wil-
liam R. King, elected in 1852, by reason of ill

health, never entered upon the discharge of the

duties of his office. By special act of Con-
gress, the oath of office was administered to

him in Cuba and his death occurred soon there-

after. Of the 25 Vice Presidents thus far

elected, nine have been taken from the State of

New York. Adams and Jefferson, the first and
second Vice Presidents, rendered valuable ser-

vice to the young Republic at foreign courts,

each by election was elevated to the Presi-

dency, and their deaths occurred upon the same
historic 4 July— just 50 years from the day
they had signed the Declaration of Independ-
ence. A marble bust of each of the Vice Pres-

idents has been placed in the gallery of the

Senate chamber. The office of Vice President
is one of great dignity. He is the presiding
officer of the most august legislative assembly
known to men. In the event of an equal divi-

sion in the Senate he gives the deciding vote.

This vote, many times in our history, has been
one of deep significance. It will readily be
seen that the contingency may often occur when
the Vice President becomes an important factor

in matters of legislation. See also United
States— Presidents and Vice Presidents of.

Adlai E. Stevenson,
Ex-Vice President of the United States.

54. United States — Speaker of the House of

Representatives. The constitution of the
United States provides that: "The House of
Representatives shall choose a speaker and other
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officers, and sliall liavc Uic sole power of uii-

peachnietit." Even if the power to choose a
Speaker had not been expressly conferred by
the Constitution, the House, as a legislative

body, would have possessed the inherent au-
thority to elect or appoint a presiding officer

and such other officials as might be necessary to

enable it to transact its business in an orderly
and regular manner, and to make and preserve
a record of its proceedings. As the Consti-
tution does not prescribe the manner in which
the Speaker shall be chosen, the House itself

must determine the mode of election, and,
therefore, may order a vote to be taken in

any way that will ascertain the choice of a

majority, or the choice of a plurality, in case
it shall have previously been determined that

a plurality may elect. Although no rule has
been adopted upon this subject, it is custom-
ary to choose a Speaker by calling the names
of the members present who have filed regular
credentials with the clerk, and by recording
their votes in the journal. Pending the elec-

tion, the clerk of the last preceding House
of Representatives (q.v.) presides, and it is his

duty to preserve order and decorum and to

decide all questions of order, subject, however,
to appeal by any member. The Speaker is

nominally elected to preside during the Con-
gress then existing, but there is no constitu-

tional or statutory provision, nor any rule of
the House fixing the term of office, and, as he
is merely an officer of the House, it would
seem that he might be lawfully deposed at

any time by the election of another to take
his place. By statute, in England, it is pro-
vided that, in case of a dissolution of Parlia-

ment, the then Speaker of the House of
Commons shall continue in office until one
shall be chosen by the new Parliament, and
that, in case of his death, disability, or absence
from the realm during any dissolution or proro-
gation, tliree of the commissioners of the House
of Commons shall act for him in regard to

the offices of the House. In this country, the
office becomes vacant immediately upon the
adjournment of Congress (see Congress of the
United St.-\tes), and there is no one authorized
to act until a new Speaker is elected by the
next House, but, as already stated, the clerk
presides over the new House until a Speaker
is chosen. During the sitting of Congress, the
Speaker may designate a member to discharge
the duties of the office in his stead, but this

substitution cannot extend beyond an adjourn-
ment. In case of his illness, however, he
may, with the approval of the House, make
such appointment for a period not exceeding ten
days; but, if he is absent .and has omitted
to make an appointment, the House elects a

Speaker pro tempore.
The Speaker is nominated and elected by the

members of the party with which he is affili-

ated, and the office is one of great political

importance. His powers and duties differ in

many respects from those appertaining to the
office of Speaker of the House of Commons,
and he exercises much greater influence in

directing the course of legislation and in politi-

cal matters generally than the presiding officer

of any other legislative body in the world.
He not only presides over the deliberations of
the House and preserves order and decorum.

but he appoints all standing oonniiittees and all

select and conference committees ordered by
the House, and. inasmuch as the member first

named on the committee becomes its chairman,
the Speaker determines who shall occupy all

those important positions. In constituting the
important standing committees, chairmanships
are always given to members of the Speaker's
political party, and this is also generally the
case in the appointment of select and con-
ference committees. This power to appoint
the standing and select conmiittees is gen-
erally exercised by the presiding officers of
legislative bodies in the United States, but it

is not vested in the Speaker of the English
House of Commons or in the Speaker of the
House of Commons of the Dominion of Can-
ada. Originally, the House of Representatives
appointed all the important committees by bal-

lot, and the Speaker appointed only such as
consisted of not more than three members, an
arrangement which confined his power to con-
trol legislation, otherwise than by the exercise
of his personal and official influence, within
very narrow limits as compared with the pres-

ent system.
The Speaker is chairman of the Committee

on Rules, consisting of himself and four other
members, who are appointed by him. All pro-
posed action relating to the rules, joint rules,

and order of business must be referred to

this committee for consideration and report,

and it. therefore, practically decides what legis-

lative measures shall lie taken up for consid-
eration in the House, when they shall be
considered, what time shall be allowed for
debate, and what amendments, if any, shall be
offered and voted on. While it is true that
its reports, in order to become binding upon
the House, must be agreed to by that body, yet,

the committee itself is so constituted that it

represents the views of the majority of the
House, especially when political questions are
involved, and the adoption of its recommenda-
tion is generally little more than a mere
form.

The Speaker must rise from the chair to put
a question to the House, but he may .state it

sitting. There are four different methods of
taking the sense of the House on a pending
proposition : First, by the voices, the members
who vote in the affirmative saying "Aye," and
those voting in the negative saying "No." If

the Speaker doubts, or if a division is called
for, he directs those in the affirmative to rise

from their seats and be counted, and after he
has made the count and announced the number,
those voting in the negative rise and are
counted. If he still doubts, or if tellers are
denianded by one fifth of a quorum, the Speaker
designates two members, one from the affirma-
tive side and one from the negative sidt, to
count the votes for and against the measure and
report the result to him. Even after all these
methods are resorted to, if the yeas and nays
are demanded by one fifth of the members pres-
ent, the Speaker directs the clerk to call the
roll, and the names of those voting are entered
on the journal. It is frequently the case that
the votes are taken in all these different ways
upon the same question before the result is

finally ascertained and announced.
When the House resolves itself into a com-

mittee on the whole, the Speaker leaves his
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place and designates a member to preside as

chairman. In case of disorder in the committee,

the regular practice is for the committee to

rise by vote and report the fact to the House,

but there have been occasions vifhen the Speaker,

having knowledge of the disorder, has sum-

marily resumed the chair and restored order

without the formality of a vote by the com-

mittee to rise and report.
.

It is the duty of the Speaker to sign all

acts, addresses, joint resolutions, writs, war-

rants, and subprenas ordered by the House, and

to decide all questions of order as they arise,

subject to appeal by any member. Being a

representative himself, he has the right to vote

on all questions in the House and in com-

mittees of the whole, but, under the rules, he

is not required to vote in ordinary legislative

proceedings, except in case when his vote would

be decisive or when the House is voting by

ballot. When there is an even, or tie, vote,

the question is lost, and the Speaker, therefore,

does not vote unless he is in favor of the

measure. According to the general parliamen-

tary law, the Speaker has no ri.ght to speak

except on questions of order, but, in the House
of Representatives, he has several times par-

ticipated in the debates without asking the con-

sent of the House; and it is not unusual for

him to speak and vote in committees of the

whole.
He is required to take the chair on every

legislative dav at the time to wliich the House
shall have adjourned at its last sitting, and,

on the appearance of a quorum, it is his duty

to caiise the journal of the last day's proceed-

ings to be read, having first examined and ap-

proved it. Generally, however, the reading of

the journal is dispensed with by unanimous

consent of the House. If no quorum attends at

the hour of meeting, or if it appears at any

time during the sitting that no quorum is

present, he has no power to adjourn the House
on his motion, as is the case in the English

House of Commons. Under the Constitution,

a majority of the House constitutes a quorum
to do business, but it is provided that a smaller

number may adjourn from day to day and may
be authorized to compel the attendance of absent

members, in such manner and under such pen-

alties as it may prescribe. Accordingly, it is

provided by rule that 15 members, including the

Speaker, shall be authorized to compel the at-

tendance of absent members, and, consequently,

the House is not disabled and forced to ad-

journ because there is no quorum present.

The Speaker has the power to appoint and

remove for cause the official reporters of de-

bates for the House, and he prescribes regula-

tions for the admission of the representatives

of the press to the reporters' gallery. He has

also control over the hall of records and the

unappropriated rooms in that part of the Capi-

tol assigned to the use of the House. Under
the statutes of the United States he appoints

from the membership of the House three visit-

ors to the Military Academy (q.v.), three to

the Naval .Academy (q.v.), a consulting tru.s-

tee of the Reform School of the District of

Columbia, two directors of the Columbia Hos-
pital for Women, three regents of the Smith-

sonian Institution (q.v.), and two members
of the Memorial Association of the District

of Columbia.

Since the organization of the government
under the Constitution, on 30 April 1789, there

have been 58 Congresses, but owing to the fact

that in many cases the same person was several

times re-elected to the office, there have been
only 33 permanent Speakers of the House. Of
the 33, 4 were Representatives from Massachu-
setts, 4 from Virginia, 4 from Kentucky, 3 from
Pennsylvania, 3 from Indiana, 2 from New
Jersey, 2 from South Carolina, 2 from Georgia,
2 from Maine, and 1 from each of the States of

Connecticut, North Carolina, New York, Ten-
nessee, Ohio, Iowa, and Illinois. The Speaker
who held the position longer than any other
was Henry Clay, of Kentucky, who was elected

six times ; but he did not serve six full terms,

having resigned from the office twice before

the expiration of the Congresses for which he
had been chosen.

Under the Constitution, Congress may pro-

vide by law for the case of removal, death,

resignation, or inability, both of the President

and Vice-President, designating what officer

shall then act as President, and, by a statute

passed I March 1792, it was enacted that in

such a case the President of the Senate,

or, if there should be none, the Speaker of

the House, for the time being, should act

as President until the disability should be re-

moved or a President should be elected. This

statute remained in force until 19 Jan. 1886,

when Congress passed another act providing

that in case of the removal, death, resignation

or inability of both the President and Vice-

President, the secretary of state, or, if there

should be none, or, in case of his removal,

death, resignation, or disability, the secretary

of the treasury, shall act as President, and that

the right of succession shall pass next to the

secretary of war, then to the attorney-general,

postmaster-general, secretary of the navy, and

secretarv of the interior. The Department of

Agriculture and the Department of Commerce
and Labor had not then been created, and. con-

sequently, the secretaries of these departments

are not included in the act, and they are not

in the line of succession. Although the act of

1792 remained in force nearly 95 years, _the

contingency provided for never occurred. This

was fortunate for the country, because there

were grave doubts as to its constitutionality,

and, if the offices of both President and Vice-

President had at any time become vacant,

the succession of the President of the Sen-

ate or the Speaker of the House might have

been seriously contested. The questions which

would have arisen are: (i) Whether the

word "officer" used in the Constitution did

not mean an officer of the United States; and,

if so (2) whether the President of the Senate

and the Speaker of the House are such offi-

cers, or are only representatives of the States or

the people, chosen by the two branches of Con-

gress to preside over their deliberations.

John G. Carlisle,

Ex-Sfcahcr of the House of Representatives.

55. United States — History of Arbitration^.

International arbitration is a voluntary
^

sub-

mission of certain definite points in an inter-

national dispute to the decision of a third party.

(The decision of the arbitrator or court of arbi-
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tratioi! is binding except when the award is out-

side of tlie points submitted, equivocal, impos-
sible, influenced by fraud or corruption, or a
denial of justice.) It is largely the outgrowth
of the complex international relations of tlie 19th

century which have resulted in a growth in the

recognition of international duties and liabilities.

From 1800 to 1900 there were 136 important
international arbitrations and many minor com-
missions.

The United States has taken the lead in sev-

eral very important adjustments. She began
her national existence with many unsettled ques-
tions, and as she settled them there arose many
new problems demanding solution. With a de-

sire to substitute reason for force in settling

disputes, she has accepted international arbi-

tration as a prominent feature of her policy.

Her arbitrations have embraced many kinds of
international controversy, and many important
questions of law, both public and private, some
of which might have resulted in e.xpensive wars.

IVilh Great Britain.—Arbitrations with Great
Britain have been the most important. The
first cases arose under the Jay Treaty of 1894,
articles 5, 6, and 7 of which provided for three
mixed commissions: (l) To settle the identity

of the Saint Croix River, which was specified in

the treaty of 1783. The commission in 1798 de-

cided upon the Schoodiac. (2) To decide what
compensation, if any, was due British subjects

who had been unable to collect debts in some of
the States where the terms of the treaty of

1783 had been disregarded. The board of five

arbitrators met at Philadelphia in 1797, quar-
relled, and adjourned in 1798. The matter was
finally settled by the treaty of 1802 which
awarded Great Britain i6oo,ooo. (3) To settle

questions regarding contraband, rights of
neutrals, and prize court decisions. This commis-
sion met at London. There were several inter-

ruptions (and the disagreement of the Phila-
delphia commission caused a suspension from
Jidy 1799 to February 1802), but it completed
its work in 1804. Its work was very important
in determining subsequent international law
(q.v.).

After the cases wisely provided under the
Jay treaty, there followed a period in which the
effects of European wars rendered arbitration
practically impossible, and produced an extra-
ordinary train of circumstances which finally pre-
cipitated the Anglo-American War of 1812.

Since that war every vexatious question which
has arisen with Great Britain has been settled
by arbitration in case direct negotiation failed.

Articles 4, 5, 6. and 7 of the Treaty of Ghent of
1814 provided for three commissions or boards
of ai;bitration : (x) To determine the title to
certain islands in Passamaquoddy Bay. At New
York in 1817, the board made its award, sub-
stantiating in the main the British claims. (2)
To determine the northeast boundary of the
United States, from the source of Saint Croix
to the Saint Lawrence. The board met at Saint
Andrews in 1816, and held its last meeting at
New York in 1822, but reached no agreement.
By a convention of 1827 the points of difference
were referred to the King of the Netherlands,
who, in 1831, proposed a compromise line which
neither party was willing to accept. The matter
was finally settled by the Webster- .\shburton
treaty of T842. (3) To determine the boundary

through the middle uf the lakes to the upper
end of Lake Huron and then to the Lake of the

Woods. The commission agreed upon the first

part in 1822 and finally adjourned in 1827 leav-

ing the boundary westward from Lake Huron
through Uike Superior to the Lake of the Woods
unsettled till the Wcbster-Ashburton treaty of

1842.

By the treaty of 1818 the question in dispute
as to the obligation of Great Britain to return
the slaves which she had in her possession at

the time of the signature of the Treaty of Ghent
was referred to the Emperor of Russia who in

1822 decided that Great Britain had not com-
plied with the Treaty of Ghent, and that she
should pay to the United States an indemnity.

The mixed commission which was selected to fix

the amomit of compensation finally agreed, on
most points, but adjourned in 1827, its func-
tions having been ended by the ratification of a
convention concluded at London in 1826 by
which the United States received $1,204,906.

A convention at London in 1853 provided for

a claims commission which ended its sessions in

1855, after giving important decisions regarding
fishery rights, and rendering awards in the fa-

mous McLeod and Creole cases. The reciprocity

treaty of 1854 provided a commission to adjust
disputes regarding fishermen which might arise

under the treaty, but no resort was made to the
stipulation. In 1855, a commission was or-
ganized to determine the reciprocal reserved
fisheries rights, under the reciprocity treaty,

which had renewed the privileges renounced
by the United States in the convention of 1818
as to in-shore places. The work was concluded
in 1866.

In 1857 commissioners were appointed to de-
termine the boundary under the treaty of 1846,
there having been a disagreement in regard to

the San Juan water boundary— as to the middle
of the channel separating Vancouvers Island
frotn the continent. They held six informal
meetings in 1857 and finally disagreed. Dis-
cussion of the boundary continued until the Civil
War, and was resumed in 1866. The Senate
failed to vote upon the convention of 1869 for
the submission of the question to the arbitra-
tion of the President of the Swiss Confedera-
tion. Under the treaty of 1863 commissioners
were appointed to settle the claims of the Hud-
son's Bay Company (q.v.) and the Puget Sound
Agricultural Company arising under the Oregon
treaty of 1846. In 1869 they awarded $45o!ooo
and $200,000, respectively, to the companies,
which in turn executed deeds relinquishing all

claims.

The greatest arbitration treaty was that of
Washington (1871) which provided for four dis-

tinct arbitrations: (i) The question of the San
Juan water boundary was referred to the Em-
peror of GermEuy who in 1872 rendered an
award in favor of the .^merican claim to the
Haro channel. (The boundary was fixed by
protocol in 1873.) (2) The ."American claims for
losses from Confederate cruisers of British
origin (.Alabama claims, q.v.) WTre referred
to the Geneva tribunal, which in 1872 awarded
$15,500,000 to the United States. (3) The
claims and counter-claims growing out of the
Civil War (outside of the cruiser claims) was
referred to a mixed commission which in 1873
awarded Great Britain $1,929,819. (4) The
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claims for American use of the northeastern fish-

eries (of Nova Scotia) were referred to a com-
mission of three persons which met at Halifax
in 1877 and awarded $5,500,000 to Great Britain.

Under a treaty of 1892, a commission was
created to settle the Bering Sea controversy
Cq.v.) as to sealing. It met at Paris in 1893 and
decided that the United States can claim no ex-
clusive rights in sealing in Bering Sea except
within three miles of the coast of her territory,

though it favored the American plea for the

necessity of regulating pelagic sealing. Under
the decision of this commission, there was
created a new commission (1896) which awarded
$471,151 to tlie Canadian sealers whose vessels

had been seized. In 1897 the question of the
boundary between Alaska and the British posses-
sions was submitted to a board of arbitration.

After considerable delay, the arbitrators met at

London (1903) and decided the main points in

favor of the American contentions.

There have been two important Anglo-Ameri-
can cases in wliich a third party was involved:
(i) Under a convention of 1889 between the

United States, Great Britain and Germany, to

settle conflicting interests in the Samoan Islands
(q.v. ), the nomination of the chief justice of
the Islands was to be referred to the King of
Sweden in case the three powers could not
agree. In 1899, a joint high commission, which
was sent to investigate the complications which
had arisen, decided that a partition of the Is-

lands between the United States and Germany
was the best solution of the problem. An agree-
ment for partition was signed at Washington in

December of the following year. (2) In 1890
the United States, Great Britain and Portugal
agreed to submit to three eminent jurists, to be
selected by the President of Switzerland, the

settlement of a dispute caused by the seizure and
the annulment of the charter (by Portugal) of
the Delagoa Bay Railway, which had been con-
structed under a concession to an American.

Among the more important arbitrations with
other nations are the following

:

With Spain: A commission, under article 21

of the treaty of 1795 with Spain provided for a
commission which met at Philadelphia in 1797-9
and awarded $325,440 to the United States for
depredations on American commerce before

1794. To settle spoliation claims arising after

1795 a commission was appointed in 1802, but
the provision governing it were rejected by the
United States. Diplomatic relations which were
suspended in 1805 were resumed at the close of
the Napoleonic wars and resulted in the Treaty
of Florida, in 1819, by which all claims were
adjusted. In 1870, on the suggestion of Secre-
tary Fish, the case of the Colonel Lloyd Aspin-
wall, an American vessel seized near Cuba by
the Spanish authorities, was submitted to a
hoard of arbitration which met at New York in

the same year and awarded $19,702 to the LTnited
States. By an agreeincnt of 1871 a mixed com-
mission was created to adjust claims resulting
from the Cuban insurrection. It met at Wash-
ington and concluded its labors by February
1883. In 1885 the question of damages for
wrongful seizure and detention of the American
bark Masonic was referred to Baron Blanc, the
Italian minister at Madrid.

IVitli France: The United States and France
have not succeeded well in settling their dis-

putes by arbitration. In 1800 they agreed upon
a convention for settling disputed claims for
depredations after 1788. France did not carry
out faithfully her part of the agreement, but in

1803 she concluded another convention provid-
ing a commission and the payment of claims.
Subsequent depredations produced new claims
which France delayed to pay. In 1831 these
claims and French counter-claims were adjusted
by a commission which awarded the United
States an indemnity of $5,558,108. The delay
of France in paying led to a rupture of diplo-

matic relations, but through the mediation of

Great Britain in 1836 the claims were paid. In
1880 a board was created to adjust the claims
growing out of the Mexican troubles of 1862-7,

the American Civil War and the Franco-Ger-
man war (q.v.). It completed its work in 1884,

and awarded $612,000 to France.
IVitli Mexico: By the treaty of 1839 with

Mexico, the adjustment of miscellaneous claims
was submitted to a mixed commission, composed
of two Mexican commissioners and an umpire
(a citizen of Prussia). In the treaty of 1848
the United States and Mexico agreed to submit
all disputes to arbitration, and in 1868 they
provided for the settlement of all claims after

1848 by a joint commission which held its first

meeting in 1869 and finally completed its work
in 1876. The award was in favor of the United
States ($4,125,622 in favor of citizens of the

United States and $150,498 in favor of citizens

of Mexico), but Mexico delayed final settlement,

claiming that the award was unjust. Under the
convention of 1889 (and in harmony with the
arbitral boundary stipulations of the treaties of
1828, 1853 and 1882) a permanent board, called

the International Boundary Commission, was
established to determine questions arising from
changes in the course of Rio Grande and the
Colorado rivers along the boundary between the

United States and Mexico.
Ji'ith I'eiie::uela: In 1866 a mixed commis-

sion was created to settle American claims
against Venezuela. In 1868, it awarded $1,253,-

310 to the United States. Fraud being charged,
the claims were finally (1885) submitted to a

second commission which in 1890 awarded $980,-

572 to the United States. Another claims case

with Venezuela was that of the Venezuela
Steam Navigation Company in 1892.

Among other cases that have been arbitrated

are the following: Claims for the brig (jeneral

Armstrong in 1851 (with Portugal) : Panama
riot claims, in 1857-62 (with New Granada) ;

claims for the brig Macedonia, 1858-63 (with
Chili) ; claims for the United States and Para-
guay Navigation Company, 1859 (with Para-
guay) ; claims against Costa Rica, in i860;
claims against Ecuador, in 1862 ; Columbian
claims of 1861 and of 1864; Peruvian claims,

1863 and 1868-g; claims for the steamer Mnntijo
1874 (with Columbia) ; Pclletier and Lazare
claims, 1884 (with Havti) ; Bokkelen claims,

1888 (with Hayti) : the Carlos Butterfield

claims, 1888 (with Denmark) ; Chilean claims,

1892-4; the Santos claims, 1893-6 (with
Ecuador).

In addition to submitting its own cases to

arbitration, the United States through its offi-

cials (the President and diplomatic representa-
tives) has acted as arbitrator in several cases.

She has acted as mediator in numerous cases, the
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most important being to secure an armistice be-

tween Spain and the several trans-Andean South
American countries in 1871, and in adjusting a

long standing boundary dispute between Chili

and the Argentine Republic in 1881. Her gov-

ernment has often created tribunals, under the

own statutes, to execute conventional obligations

and to settle questions of international relations.

There have been many memorials and peti-

tions presented to Congress on the subject of

international arbitration. In 1874 a resolution

in favor of general arbitration was passed by the

House. In 1888 the President and Congress re-

ceived a communication signed by 233 members
of the British Parliament urging the negotia-

tion of an arbitration treaty. In 1883 Switzer-

land proposed to the United States the in-

auguration of international treaties providing

for arbitration. The President of the United
States assented to the proposal. In i8go, the

Senate (the House concurring) adopted a reso-

lution in favor of arbitration. Negotiation be-

tween the United States and Great Britain for

a general and permanent treaty of arbitration

soon followed, and in 1897 a treaty was con-
cluded and sent to the Senate by President
Cleveland. President McKinley also urged its

ratification, but it failed to get the necessary two
thirds vote. The United States is a party to

the Hague convention adopted at the Hague
Peace Conference, 29 July i8gg. See also Arbi-
tration ; International Law; Diplomacy;
Treaties.
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56. United States -- Growth and Develop-
ment of Law in the. The history of law,

or of the relations of the members of society to

each other and of all to the state, is a history

of organic growth. Upon it the various phases
of political, social and economic activities of a

people have left indelible traces. The history

of .'American law is from the beginning some-
what complex, but it represents the development
of legal principles in the feeble and scattered

colonies of the 17th century into the diversified

yet systematic tody of law in force to-day in a

nation whose inhabitants differ in their various

needs as widely as they are distributed geo-
graphically. The heterogeneous character of
administration in the various colonies, the or-

ganic change from British colonies to independ-
ent states, the welding of the separate states

into a national union, the taking-over of certain

legal powers and duties by the Federal govern-
ment under the Constitution and the consequent
growth of a federal jurisprudence, partly op-
posed and partly complemental to that of the
states, the addition of new territories by con-
quest and purchase, each in turn becoming
states under the Constitution.— all these have
been factors in nrodiicing the differentiated body
known as .American jurisprudence. In order to

understand the development of American law,
its history may be divided roughly into four
periods : ( i ) The period of settlement, ex-
tending through the 17th century; (2) The

period of organization, covering the i8th century

to the Revolution ; (3) The period of extension,

from the Revolution to about 1850; and (.4) The
period of modern law and procedure from about
1850 to the present time.

The Period of Selllement. (1607-1700).

—

The year of the settlement at Jamestown, Va.,

was also the year of Calvin's case (7 Coke s Re-
ports, 17), which upon a state of facts quite dis-

connected with colonial matters laid down the

theory of the English courts as to the position

of dependencies. This was that English statutes

did not bind dependencies, as parcels of the

realm in tenure, unless they were specially

named. .\t a later time in the cases of Blank-

ard vs. Galdy (2 Salk. 411) and Campbell vs.

Hall (I Cowper 204) this principle was more
elaborately developed, and Blackstone lent to it

the weight of his authority. That English sub-

jects going to a new and uninhabited country
carried with them, as their birthright, the laws
of England existing at tlie time of colonization,

was a supplemental corollary of the former prin-

ciple. While such was the theory accepted by
English courts, it does not follow that during
the colonial period it was adopted in its entirety

by the colonists themselves.

The English settlements in America varied

so much in their origin and spirit that

at first no general legal principles were con-

sciously adopted. The early London Company
which exploited Virginia had few purposes
in common with the Puritans who aimed
at a theocratic form of government in Massa-
chusetts. Their different aims were apparent
in the laws adopted for the regulation of

the colonies. Nowhere were trained lawyers to

be found among tlie early settlers, and the pro-

fession of law was not only held in no esteem,

but the lawyer was for a long time denied the

privilege of practising for hire. This distrust of
the legal profession was under the circumstances
not unnatural. The common law of England in

the early 17th century had become harsh in its

methods, rigorous in its procedure and technical

in its practice. It was founded upon precedents
which grew out of old social and religious con-
ditions with which the emigrants not only had
little sympathy but from which they !iad also

sought to escape. The settlement of hitherto

unoccupied territories made necessary a new
order of things in which were erected new in-

stitutions fitted for a scattered population, a

rude society and a simple economic system. All

of the colonists had, however, as a part of their

English birthright and inheritance, certain deep-
ly-rooted traditions which included a knowledge
of and reverence for the .great principles of the

English common law. which assured the fun-

damental rights of person and property. Fa-
miliar with representative government, they
brought with them belief in the adequacy of

statutes as a means of bringing law into con-
formity with the needs of society. Moreover,
some notion of the orderly arrangement of
statutes into codes was not wanting to the set-

tlers. .\t the beginning, therefore, dependence
was placed upon statute law to the exclusion of
judge-made law. Such dependence is to be ex-
plained by the new conditions in which the col-

onists were placed, their distance from the
mother-cotmtry and the absence of trained law-
yers.
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The radical differences in the character of the

colonists were retlected in their statutory en-

actments. The theocracy of Massachusetts

found expression in the Body of Liberties

(1636) in which the Mosaic code was adopted.

The Connecticut code (1643) was similar. The
early code of Virginia (1612) was exceedingly

severe and it was modified soon after the colony

had its own legislative assembly. The commer-
cial spirit of the colony's promoters asserted it-

self in the laws which aimed at the economic
regulation of the colony. While the criminal

codes, judged by the standards of the present,

seem harsh, yet in comparison with the criminal

law of England, they were mild, for while the

laws of Connecticut specified 12 crimes for

which the death penalty was provided, there

were 200 offenses punishable by death under the

English law. No other colony introduced a sys-

tem of codes so all-embracing and modern in

spirit as did Pennsylvania, which by its frame
of government and fundamental laws embodied
the opinions of the most enlightened statesmen
of the time with the modifications which ex-

perience had found necessary. In Maryland,
owing to the continued disagreement between
the proprietors and the people, no formal code of

laws was in force. The colonists accordingly
claimed that they were governed by the com-
mon law of England in so far as it was ap-
plicable to the local conditions existing. The
proprietor opposed this claim as in deroga-
tion of his rights and the controversy was not
settled until well into the i8th century.

The almost universal adoption of codes which
restated legal principles remained to be put in

force by the colonial courts. The constitution

of these courts was as various as was that of

the colonies. Everywhere the trial courts were
presided over by men untrained in the law ; the

procedure was of the most informal kind.

Whether, as in Virginia, the county court con-
sisted of eight or ten gentlemen holding com-
missions from the governor, or as in Rhode Is-

land, where the judges were elected annually by
the people, there was little chance for a sys-

tematic declaration of the law based upon pre-

cedent. It is the universally accepted theory of

American jurisprudence that the colonists

brought with them such parts of the unwritten
common law of England as was suited mutatis

mutandis to the conditions of colonial life.

Where the colonial codes were silent, however,
the early colonial judges did not consciously

draw upon English precedents for their de-
cisions. Knowing little and caring less for the

technicalities of the law and having no law-
books, they decided cases not covered by the

codes according to the rules of substantial jus-

tice as between man and man, taking as in

Massachusetts (1646) "the words of eternal

righteousness and truth as the rule by which
all kingdoms and jurisdictions must render ac-

count," or, as in Virginia (1631) "doing equal
right to poor and to rich after their cunning,
wit and power and after the laws and customs of
the colony and as near as may be after the laws
of England." While the systems of grand and
petit juries were everywhere to be found, their

powers differed from their English originals; the
respective provinces of the court and petit jury
were not clearly defined. Contrary to the Eng-
lish practice, evidence was frequently submitted

in writing; pleading was according to no rule,

and while the terminology of the common law
was used, the precise meanings of legal phrases

were overlooked. Peculiarly English provisions

were modified or abrogated. The theory of

feudal tenures was abolished save in those

colonies, as in Maryland, where the proprietary

system prevailed. Primogeniture had no ex-

istence in Massachusetts, Connecticut or Dela-
ware and the eldest son was given a double
portion in lieu thereof. Appellate procedure
was as informal as was that of the trial courts.

Usually the method was by appeal to the gov-
ernor and council or assembly, not upon re-

served questions of law, but by a review of the

whole case upon its merits. Appeals beyond the

highest authority in the colony to the King in

Council were generally and successfully denied

by the colonial governments.
In the founding of separate colonies, distinct

in character one from another, by resourceful

and self-reliant Englishmen were the beginnings
of American jurisprudence. The "wise and
salutary neglect" of the mother-country did

much to make early American law peculiar to

itself.

Period of Organisation (1700-1776).— Dur-
ing the i8th century and prior to the Revo-
lution, law and procedure tended toward a

common type in all the colonies. The causes

of such a change from the variant beginnings
of the century previous were not only political,

but social and economic. Increase of population

by immigration, mostly from England, and by
natural increase, added wealth, growth of towns
and better facilities of inter-communication ren-

dered the crude administration of the earlier

period insufficient for colonial needs. The revo-

cation of colonial characters and the organiza-

tion of crown colonies led the way to greater

uniformity of administration. Common griev-

ances started a national feeling. All of these

forces aided in creating a common public sen-

timent which found its expression in law either

directly through legislation or indirectly from
the bench. During this period were laid the

foundations of a later constitutional law.

Every inhabitant of a charter colony was in-

terested in the legal proceedings in England
concerning the charters, in which were in-

volved definite and fundamental principles of

public law. Furthermore, sentiment in these

colonies agreed that if a colonial legislature

enacted laws not in accordance with the powers
granted by charter, the act was void. Familiar-

ity with colonial charters bred a belief in the

wisdom of written constitutions ; and the prac-

tice of declaring void all legislative enactments
in conflict with charter powers assisted in build-

ing up the later theory of constitutional legisla-

tion, state and federal.

As a part of the political education of

the period was the growing conviction, long
held in Maryland, that the common law
of England, modified in certain matters by
parliamentary enactments, was the supreme
law : that it was one and the same for each
colony and that by means of it every one was
guaranteed in his rights as an Englishman.
Appeals to England, which at an earlier time
had been discouraged, were now a matter of

right, so that if a colonial court failed to de-

clare the law in accordance with the common
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law. an English court of appeal had jurisdic-

tion to remedy the error. .\s the judges in the

crown colonies were appointed during good be-

havior and tended therefore to hold to pre-

rogative, their decisions in matters of public
right were apt to be unpopular.

The appearance of trained lawyers and the

removal of the ban placed upon the legal pro-
fession had much to do with the change in pro-
cedure. Local prejudices and slip-shod methods
of practice gave way before a regulated system
based upon the common law. Not until the
second half of the i8th century, however, was
the ."Xmerican lawyer a person of great public
influence. The generation which stood for
political independence and furnished men of
affairs was one of lawyers. English lawbooks
and reports were imported. Procedure was
copied from that obtaining in the English courts.

Pleading according to the rules of the common
law as introduced with all the old technicalities.

Holding by commission from the crown, the

colonial governor assumed to a greater or less

extent the functions of a chancellor and gave
relief in equity. As the governor derived his

chancery powers from the king, recourse to him
was never popular. While in England equity

had become an independent system under the

chancellorship of Lord Hardwicke (1736-56),
in the American colonies the chancery courts re-

mained in a rudimentary state. In every colony,
however, there was a court having a semblance
of chancery powers. Pennsylvania adopted in

her early codes a system unique in the history

of jurisprudence, in that in the courts of the
colony, having both law and equity powers,
equitable rights were administered under com-
mon law forms.

The period may be characterized as one
in which courts were organized as far as

possible like those of England, rendering de-
cisions according to the common law. intro-

duced by lawyers and welcomed by the people
as a part of their liberties. The uniform char-
acter of the common law superseded local cus-

tom as far as practicable, while the earlier

colonial codes covering many matters of criminal
law and necessarily local economic regulations
remained in force.

The Period of Extension (1776-1850).— The
legal changes entailed by the War of Independ-
ence were largely of a constitutional character,

a discussion of which is beyond the scope of the

present article. The ideas of which the Revo-
lution was the outgrowth, contributed vastly to
the development of an American jurisprudence
sufficiently distinct from that of England and
of the later colonial period as to be a sepa-
rate system. Speculative writers like Montes-
quieu exerted an influence which was apparent
not only in matters of constitutional organiza-
tion but also in the habits of thought of the
American bar. Of the 56 signers of the Declara-
tion of Independence 35 were lawyers. The
American nation began not so much with the
promulgation of a revolutionary manifesto as by
a declaration of principles of law, the fruit of
American legal minds. It is of no little sig-

nificance that more copies of Blacksfone's 'Com-
mentaries,' the first systematic exposition of
English law, were sold during the i8th century
in .'\merica than in England.

Independence brought about a change in

the fundamental organization of every state.

Each ado|>ted a written constitution or (as
in Rhode Island and Connecticut) continued
in force its colonial charter as a sufficient

declaration of constitutional matters, and in

each it was necessary to construe them. Ex-
perience and theory left such construction
to the courts and the supreme rule which
guided was that of the common law. In
every state varying written constitutions con-
strued according to the principles of tlie com-
mon law tended to the formation of fairly uni-

form ideas of constitutional law. The Federal
Constitution provided what the Articles of Con-
federation had almost completely lacked. The
courts authorized by the Constitution acquired
jurisdiction not only of constitutional questions,
disputes between states and admiralty matters,
but also, within certain limitations, of cases
wherein citizens of different states were parties.

Both the Articles of Confederation and the Con-
stitution provided that full faith and credit

should be given to the proceedings of a state

court by the courts of every other state and an
essentially national character was impressed
upon American jurisprudence. Thus, while the
federal courts had exclusive jurisdiction in cer-

tain cases (a power which the decisions of
Chief Justice Marshall greatly increased), the
division was not as between matters of purely
public and those of private law. All the courts,

state and national, became necessary and com-
ponent parts of one symmetrical system, in

which there was one approximately uniform
mode of procedure, that of the common law of
England, consciously adapted to American
needs. Judges appointed by popularly elected
governors or elected directly by the people, de-
cided questions of law and equity presented by
lawyers who had none of the class traditions of
the English barrister. The American lawyer
was from the first amenable to democratic in-

fluences. The requisites for admission to the
bar were determined by state laws and not by
slavish adherence to the traditions of the Inns
of Court. The lawyer knowing no distinction

between barrister and attorney, as obtained in

England, gave advice to clients and tried their

cases himself; he was not a member of a caste
but of a more or less democratic society. The
position which he assumed was one in which
activity in politics was expected as well as acces-
sibility to clients in matters more particularly
concerning his profession. The influence of the
American bench and bar has generally been to
assist in making law to conform to social needs,
or, in other words, in the democratization of
law.

When the American colonies became inde-
pendent, each was governed by ( i ) the com-
mon law of England, in so far as each had
tacitly or expressly adopted it as suited to local
needs: (2) those English statutes which were
amendatory of the first; (3) the colonial statutes
and (4) such customs as were peculiar to .Amer-
ican conditions and incorporated in judicial de-
cisions. In order to give authority to these
earlier laws, nearly all of the original thirteen
states formally adopted them cither by a con-
stitutional provision, as in Delaware (1776) and
New York (1777), or by legislative enactment
as in Pennsylvania (1777). The method of adopt-
ing English statutes was by no means uniform
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Vermont recognized the statute laws of England
as existing prior to 1760, in so far as they were
not repugnant to the constitution and laws of

the state. The beginning of the American Revo-
lution (ig April 1775) was the date set in New
York, and English statutes locally applicable and
enacted prior to that time were declared in

force. In Pennsylvania only those English
statutes which were admittedly valid during the

colonial period were continued. The Virginia
convention of 1776 adopted the common law
and English statutes of a general nature which
had been enacted prior to 1607. This action was
taken as a precedent in the first extension of law
over territory belonging to the federal govern-
ment. The United States adopted the language
of Virginia and extended the common law un-
der the same limitations to the Northwest Terri-

tory. The Ordinance of 1787 was the founda-
tion of the jurisprudence of the states carved
out of federal territory. In Michigan, while the

English statutes were afterward expressly re-

pealed, the substance of them was re-enacted
and to prevent any confusion as to what system
of law existed, the old Coutume de Paris, once
in force when Michigan was a French posses-

sion, was declared abrogated. In Louisiana a
different policy was followed. The Territory
of Orleans, afterward the State of Louisiana,
formed the most populous portion of the Lou-
isiana Purchase. French in spirit and tradition,

its institutions had been developed according to

French ideas modified somewhat by Spanish in-

fluence. The civil law of France and Spain
was continued in force. Thanks largely to the

influence of the code prepared by Edward Liv-
ingston, who had in turn been influenced by
Bentham, Louisiana is the only stave of the

Union whose jurisprudence is not based upon
the common law. In the other states of the old
Louisiana Purchase, the common law was
adopted, as was proper according to the theory
of the extension of law over territories hitherto

uninhabited. In all the western states, formed
out of territory originally Mexican, the practice

was the same and in all of them the common
law is presumed to exist. While common law
powers were given to the courts in their entirety,

in no State was there created an equity court
having the full and complete jurisdiction which
such a court had in England. Chancery courts,

when created by legislative enactment, have had
their powers conditioned and circumscribed by
the law creating them.

The Period of Modern Law and Procedure
(1850 to the present).— The theory of American
government is that the state and the people are

one. In nothing has this theory produced more
definite results than in law. This is true not
only in positive legislative enactments made by
the people's representative but in the indirect

legislation of the bench, formulated by judges,

the servants of the people. While it is the func-
tion of a judge to declare and not to make law.

he may be a potent factor in bending old law
to new needs. The irresistible tendency to-

ward luiiversal suffrage and the enormous in-

crease in population which characterized the

middle of the loth century, at once left marks
upon law and procedure. The states of the
middle west, which drew a large share of their

inhabitants from Europe, entered upon an era

of constitution-making. In these new expres-

sions of fundamental rights, the middle states

put aside traditions, according to which their

first constitutions had been framed^ and built

upon a democratic basis. The statutes, which
up to that time were of comparatively small
bulk, were revised and put into codes. Some
states (for example, Ohio, Indiana, and Iowa)
abolished all common law offenses and rebuilt

their systems of criminal law upon a statutory

basis. Impatience was felt at the technical

methods which the courts had used and the

adoption of the Reformed Procedure was the

expression of this dislike.

In 1848 David Dudley Field, an eminent
lawyer of New York, succeeded in having
the legislature of that State adopt a code of

civil procedure which effectually broke away
from all tradition and aimed at the simplify-

ing of civil pleading and practice by the aboli-

tion of all distinctions between actions at

law and in equity. According to the reformed
theory, there is but one form of action, based
upon a complaint containing a simple statement
of the facts constituting the grievance for which
redress is asked in a judgment settling the

rights, whether legal or equitable, of all the

parties to the action. This theory was well cal-

culated to appeal to the imagination of demo-
cratic commonwealths ; one after another state

adopted the New York plan as a whole or in

part, and the Reformed Procedure is now in

force in all but a few of the states. This sys-

tem was, so far as pleading was concerned, an
entirely new idea ; it was neither a modification

of the common-law method nor an adaptation

of the various forms of equity pleadings. The
code furnished its own rules for the construc-

tion of pleadings upon its own peculiar prin-

ciples. Whether or not the Reformed Procedure
as in force in many states has resulted in sim-

plicity is a question for legitimate difference of

opinion. In some jurisdictions the constant

tinkering with the laws of practice and proced-
ure by the legislature has rendered that branch
of the law so uncertain that probably more than
one half of the questions of law presented to

courts of appeal are upon questions of trial or
appellate procedure.

The second half of the igth century

was marked by stupendous development in in-

dustrial enterprise. Steam and electricity

revolutionized the forces of production and
distribution, and necessitated the employment
of vast combinations of capital. Substantive

law, as expressed in statute and decision,

has tried to follow as closely as possible

this industrial and commercial evolution. Con-
tracts, once a small part of the body of law,

now occupy a position once undreamt of. In-

sistence upon the form of a contract has given

way to reasonable interpretation of its matter,

viewed according to the changing conditions of

commerce and trade. Corporations, once
created only by the express favor of a sovereign,

were given a new character such as modern so-

ciety and its industrial enterprises demanded.
But two hundred private corporations were or-

ganized in the United States prior to 1800, and
of these a dozen only were designed to engage

in manufacturing. Capitalistic production with

its consequences created anew the purpose and

idea of a private corporation. Individuals, none
of whom had at command sufficient capital to
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float a large enterprise, joined their funds and
in their associated capacity received as a matter
of right a charter from the state. The charter,

the powers of which were limited by the law
of its authorization, at first special and after-

ward general, gave the corporation a personality
having certain rights. As a consideration for

these rights, the corporation assumed certain

statutory burdens and regulations. Unless by
the express or implied authority of its charter,

a corporation cannot engage in business outside
of the jurisdiction creating it. In other states

it is a foreign corporation. As such, the other
states may stipulate the conditions under which
it may enter to do business. Here the Federal
Constitution steps in. Under it Congress has the
power to prescribe rules for the regulation of
inter-state commerce. The organization of rail-

way systems extending through several states

and the increase in production of large manu-
facturing corporations, selling their output in

many states, have given opportunities for na-
tional legislation. The diverse citizenship of
corporations and the large interests represented
by them have brought a constantly increasing
number of cases into the federal courts. Thus
the American law of corporations, a compound
of national and state legislation and of federal
and local decisions, is of increasing bulk and
variety and no subject of the law has grown
into greater importance, save perhaps the divi-

sion of purely constitutional law, affecting per-
sonal rights.

For nearly two centuries and a half after

the English colonies were planted in Amer-
ica, American jurisprudence changed grad-
ually, keeping in harmony with the political and
social conditions of the colonies and states.

Then with a great wave of immigration and far-

reaching industrial changes and the occpuation
of a continent from ocean to ocean, American
jurisprudence set itself to meet the needs of

a modern and complex society. The result has
been an enormous product of legislation and a
much bulkier output of decisions from the fed-

eral and state courts. A system of law, to be
sound, must have an orderly development; it

must be progressive and not revolutionary.
Many of the changes which have taken place in

America have likewise been adopted in England
and for the same reason as in this country.
Since 1875 the English procedure has been sim-
ilar to the American. Both the English and
American systems of jurisprudence are, there-
fore, parts of one great system, based upon the
common law of England and built to satisfy the
requirements of a modern commercial and indus-
trial society, wherein personal freedom has the
greatest possible play. Its idea of personal
right is its heritage from the common law. See
also various articles under L.^w.

Consult: 'Two Centuries'; 'Growth of
American Law' ; Kent, 'Commentaries' ; Story,
'Commentaries on the Constitution' : Minor,
'Institutes of Common and Statute Law';
Cooley, 'Constitutional Law and History' ;

Robinson, 'Elements of Law' ; Holmes. 'The
Common Law' ; Pomeroy, 'Equity Jurispru-
dence' and 'Remedies'; Fisher, 'Evolution of
the Constitution of the United States' and
'.Administration of Equity through Common
Law Forms' ; Reinsch, 'English Common Law
in the early American Colonies' ; Sioussat,

'English Statutes in .Maryland'; Field, 'Law
Reform in the United States'; Wilson, 'Courts
of Chancery in America.'

Jesse S. Reeves,
Attorney, Richmond, Ind.

57. United States — Intellectual Develop-
ment of. If wc .search through history for the
original forces from which all modern intellect-

ual development seems to have proceeded, we
undoubtedly trace these influences to Greece and
Rome

; but we find that there was, from the first,

one essential difference between the two nations.
Cicero, the greatest of Romans, points out that
poets came late to Rome, but orators early.
This is equally true of the United States of
America as compared with European states, for
Americans surprised older nations by developing
.statesmanship and oratory before a literature,
in any proper sense, was born. There had been,
here and there, in this country, detached frag-
ments which might pass for literature, single
sayings, fine passages, brief descriptions ; but
scarcely any purely original literary work had
been done in any systematic way, at least none
now much sought by the reader. Samuel Se-
wall wrote private diaries w-hich were uncon-
sciously amusing; Madam Sarah Knight WTOte
narratives of travel which are to this day read-
able, and were meant to be such. Mather wrote
with great quaintness and sometimes with rhyth-
mical beauty in his 'Magnalia.' Freneau wrote
poetry, Jonathan Edwards wrote theology, but
none of these is now extensively read, not
even 'Edwards on the Will'; they are scarcely
reprinted. Yet from the very first, the Revolu-
tionary War brought forth an exhibition of
statesmanship, in the documents sent forth by
Jay, Lee, and Dickinson, which won the respect
of the best European critics. Lord Chatham
said in the House of Lords on 20 Jan. 1775,
"I must declare and avow, that in all my reading
and observation — and it has been my favorite
study— I have read Thucydides, and have
studied and admired the master-states of the
world — that for solidity of rea,soning, force of
sagacity, and wisdom of conclusion, under such
a complication of difficult circumstances, no
nation or body of men can stand in preference
to the general Congress at Philadelphia." Mean-
while, Horace Walpole, the most brilliant Eng-
lish writer of his time, foresaw that the Waf
of Independence had also remoter results tc
bring with it and had predicted to his friend
Mason, two years before the Declaration of In-
dependence, that there would one day be a
Thucydides in Boston and an Xenophon in
New ^'ork.

It must be remembered that the .American
Revolution took place when English literature

as well as American was experiencing an ebb
tide. For more than a century, the mother coun-
try had produced nothing in any high, imagina-
tive direction; nothing, that is, between the death
of Milton in 1674 and the publication of Burns'
poems in 1786. and of Coleridge's and Words-
worth's 'Lyrical Ballads,' in 1798. The men of
that period in England — as even Johnson, Pope,
.Addison, DcKoe, Goldsmith, Gibbon, Sterne,

—

however highly esteemed in their day, were
wanting on the ideal side ; and the readers of a
higher standard were glad to turn away from
them all to collections of wayside poetry like
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Percy's 'Reliques' and Scott's 'Border Min-
strelsy.' Accordingly when Fisher Ames, being
laid on the shelf as a statesman, wrote the first

really important essay on American literature —
an essay first published in iSgg, after his death —
he treated literature itself as merely one of the

ornaments of despotism. He wrote of it, "The
time seems to be near, and, perhaps, is already
arrived, when poetry, at least poetry of tran-

scendent merit, will be considered among' the
lost arts. It is a long time since England has
produced a first-rate poet. If America has not
to boast at all what our parent country boasts
no longer, it will not be thought a proof of the
deficiency of our genius." Believing as he did,

that human freedom could never last long in a

democracy, he thought that perhaps when liberty

had given place to an , emperor, this monarch
might desire to see splendor in his court and
to occupy his subjects with the cultivation of
the sciences. At any rate, he maintained "After
some ages we shall have many poor and a few
rich, many grossly ignorant, a considerable
number learned, and a few eminently learned.

Nature, never prodigal of her gifts, will produce
some men of genius, who will be admired and
imitated." The first part of his prophecy failed,

but the latter part fulfilled itself in a manner
quite unexpected.

The point which was ignored by Fisher
Ames and by the whole Federalist party of his

day was that there was already created on this

side of the ocean, not merely a new nation but
a new temperament. How far this temperament
was to arise from a change of climate, and how
far from a new political organization, no one
could then foresee, nor is its origin yet fully

analyzed ; but the fact itself is now coming to

be more and more recognized. "As I take it,

Nature said, some years since,—'Thus far the

English is my best race; but we have had
Englishmen enough; now for another turning
of the globe, and a further novelty. We need
something with a little more buoyancy than the
Englishman ; let us lighten the structure even
at some peril in the process. Put in one drop
more of nervous fluid and make the American.*
With that drop, a new range of promise opened
on the human race, and a lighter, finer, more
highly organized type of mankind was born."
This remark by an American called down the

wrath of Matthew Arnold who called it "tall

talk" or a species of brag, overlooking the fact

that it was written as a physiological caution ad-
dressed to this nervous race against overworking
its children in school. In reality, it is a point
of the greatest importance. If Americans are
to be merely duplicate Englishmen the experi-
ment is not so very interesting, but if they
are to represent a new human type, the sooner
we know it, the better. No one finally did more
to recognize this new type than when Matthew
Arnold himself wrote afterward ('Nineteenth
Century' for September 1887) "Our countrymen
fnamcly, the English,] with a thousand good
qualities, are really, perhaps, a good deal wanting
in lucidity and flexibility," and again in the same
essay, "The whole .'\mcrican nation may be
called 'intelligent,' that is, quick." This would
seem to yield the whole point between him.self

and the American writer whom he had criticised.

One of the best indications of this very
difference is the way in which American jour-

nalists and magazinists are received in England
and their English compeers among ourselves.
An American author connected with the 'Saint
Nicholas Magazine' was told by a London
publisher that the plan of the periodical was
essentially wrong. "These pages of riddles at

the end, for instance," he said, "no child would
ever guess them" ; and though the American
assured him that they were guessed regularly
every month in 20,000 families or more, the
publisher still shook his head. In the same way,
they tell you many stories in London about
Englishmen who have called on Mr. Choate or
Mr. Depew to express their somewhat tardy
appreciation of something very facetious said
by them at some dinner-party the night before,
but with which the auditor did not fairly grapple
at the time. In the same way. Professor Tyn-
dall used to say that whereas in his London
lectures he made it a practice to explain each
experiment three times,— once before he began
to perform it, secondly, while the experiment
was going on, and thirdly, after it was all over,

—

he soon found that in America, he could omit
one at least of these elucidations, and when he
grew more accustomed to the fact could get
on with only one out of the original three. He
used, furthermore, to quote the leader of a
company of Ethiopian minstrels with whom he
took the voyage home from America and who
had been accustomed to have his joke begin
with the man in the middle of his semi-circle
of performers, then to have it continued by one
of the end-men, and finally brought to a climax
by the other; but who, to his disgust, found
every American audience laugliing at his joke
long before its full announcement was officially

made. This quality in Americans, though com-
monly noticed most in matters of humor, is in

reality temperamental in all directions and makes
Americans not only better jokers, but better ora-
tors, better inventors, and even better business
men than their English compeers. In all these
different walks the quality is accompanied by
possible drawbacks ; quickness may end in too
much haste, while slowness may imply delibera-
tion and mature conviction. One notices in

Parliament in what a hesitating and even bun-
gling way the debaters often begin their remarks,
while an average American would slide in far

more easily. On the other hand, Americans
doubtless find it harder to leave off and may well
envy the pungent closing remark with which the
Englishman often sits down. As to the element
of humor in itself, it used to be the claim
of a brilliant New York talker that he dined
through three English counties on the strength
of the old jokes which he found in the corners
of an American 'Farmer's Almanac' which he
had happened to put into his trunk.

It is to be doubted how thoroughly the
English mind recognized this lighter intellectual

element, either in Franklin or in Irving, though
both were favorites in that country. But no
one can help observing how much more promptly
it was appreciated, if vaguely, on the part of
Frenchmen. From Brissot and Volney, Chastel-
lux and Crevecoeur, down to Ampere and De
Tocqueville there was an appreciation of this

lighter quality which was denied to the English
and this certainly seems to indicate that the
change in temperament had already begun to
show itself. Ampere especially notices what he
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calls "t/ne veiiie Europecnnc^^ among the edu-

cated classes. Many years after, when Mrs.
Frances Anne Kemble, writing in reference to

the dramatic stage, pointed out that the theatrical

instinct of Americans created in them an affinity

for the French in which the English, hating

exhibitions of emotion and self display, did not

share, she recognized in our nation this tinge

of the French temperament, while perhaps, giv-

ing an inadequate explanation of it.

It is a curious fact that this lighter element
in the American, though visible even under the

veil of Puritanism — as, for instance, where
Samuel Sewall dwells so dotingly upon his long
series of successive courtships— and still more
apparent in the early southern writers, as in

William Byrd, yet seemed to disappear during
the period of the Revolution. Franklin, Adams,
and Fisher Ames alone showed it among the

grave orators of the Revolution, and so strong
an impression was left by this that the kindly
French observer, Philarete Chasles, made it a
definite assertion in his Etudes stir la Littcrature

et les Mccurs dcs Anglo-Americans (Paris
185 1 ) that all America did not even then possess

a humorist ("Toute I'Amerique ne possede pas
un humoriste," p. 339). He did not even recog-

nize humor in Washington Irving, but regarded
him only as a literary follower of Pope and
Addison, while finding much cliarni in him and
calling him the Wouvermans of American Liter-

ature. Beyond this, he could find no humorist,
although already there was a boy of 16 on a

Mississippi steamboat who was to take the lead

among the humorists of the world, under the

name of Mark Twain.
The literary development in the United

States of America followed very closely on the
organization of its government and its first

headquarters lay for that reason in Philadelphia.

The First Continental Congress met there, the

Declaration of Independence went forth thence
in 1776, and the Federal Constitution was put
in shape there in 1787. All these were succes-

sive steps in the intellectual development of
America, but construing the phrase more strictly,

we also find that Philadelphia produced the first

monthly magazine, the first daily newspaper, the

first religious magazine, the first religious weekly,
the first penny paper or illustrated comic paper
or juvenile magazine or mathematical journal

ever published in the United States. We also

notice that the city produced or, at least, adopted
and reared the first American writer of inter-

national reputation in Benjamin Franklin, and
the first imaginative writer, or indeed, profes-
sional writer of any kind, in Charles Brockden
Brown, the novelist. Franklin's personal history
and also his innate humor were all identified
with the nation's records ; while Charles Brock-
den Brown's novels, altliough they were read and
quoted in England and indeed perceptibly in-

fluenced the Godwin and Shelley group of
writers, are now universally pronounced to be
hard to read and, though reprinted, are treated
rather as historic monuments than as sources
of pleasure. Still another remarkable memorial
was Dennie's 'Portfolio,' a magazine whose
editor, like Franklin, had migrated from Boston,
although he was unlike Franklin a Harvard
graduate. Dennie kept his magazine singularly
in touch with the advanced literary training just
taking place in England, quoted early poems

by Coleridge, Wordsworth, and Leigh Hunt,
and although he derided the new German litera-

ture, it was in the Kotzehue period, a period
when there was hardly anything better to quote.
His paper was in these respects the high-water
mark of the Philadelphia culture of that day,

while the low-water mark in that society must
be judged from the fact that new books could
there, as in the rest of the new commonwealths,
be published only by subscription and scarcely
ever as now, at the risk of book sellers; and also

by the fact that the Loganian Library, the pi-

oneer of all American libraries, was then opened
only in the afternoon, when it became a sort

of fashionable lounge.

The new government, ere long, re-

moved itself to New York, where the Ameri-
can Republic was finally organized in i"8g
and the first strictly original school of au-
thors took the name of Knickerbocker School,
and was organized or at least drawn together
by Washington Irving and his friends. Diedrich
Knickerbocker was the first imaginative creation
in the history of our country and furnished
very distinctly the opening of a notable career,

soon temporarily transferred to the other hemi-
sphere. Irving's later books were of a higher
grade and. although he spent a large part of
his life in Europe, he was essentiallj' an Ameri-
can at heart. He worked in many fields and
was only slightly and incidentally tempted into

fiction. This field was first preoccupied in

America by two or three women, such as Mrs.
Foster and Mrs. Rowson, whose highly wrought
and quite tragic books such as the 'Coquette'
and 'Charlotte Temple' went through many edi-
tions and were translated into various languages.
Cooper then came upon the field and surpassed
all others in the popularity of his works into
which he introduced, for the first time, certain
really American types, such as Leatherstocking,
the woodsman ; Long Tom Coffin, the sailor ; and
Chingachgook. the Indian. He had obvious
faults which he shared with his contemporary
English rival, Sir Walter Scott, faults including
unreasonably long first chapters and very loose-

jointed plots. But he won without effort a
wider international audience than has yet been
secured by any other American writer, except
Longfellow and Mrs. Stowe, each of these three
reaching the limit of 30 or thereabouts in the
variety of languages into which their books have
been translated. No one can look over the
catalogues of foreign book stores without seeing
how remarkably this popularity has held its

own, in the case of Cooper. Bryant, who is

claimed with New York authors, belongs rather
to Massachusetts where he was born and bred
and where he drew from classic rural influences,

even in his early youth, that high and delicate

vein which seemed curiously inconsistent with
his life as a hard-working journalist.

After the Philadelphia and New York peri-

ods, there came a marked outburst of intellectual

activity which made Boston, instead of New
York or Philadelphia, the temporary centre of
American literary life. Such a group of a\ithors

as Channing, Emerson, Holmes, Longfellow,
Lowell, Whitlier, Thoreau, Parkman. and others
had never before met in America. With these

was developed a lecture system which spread
itself all over the country, though the leading
lecturers in almost all cases were, at first, from
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tlie Atlantic shore. Ivlost of these men found in

the lecture field a temporary fame to which no
permanent literary fame responded and the names
of even the leading lecturers such as Gough,
Chapin, Curtis, Whipple. Holland, and lesser men
are now beginning to fade into oblivion. To
them was to be added the strong force of Aboli-
tionists, headed by Wendell Phillips and Fred-
erick Douglass, whose remarkable powers drew
to their audiences many who did not agree with
them. Women like Lucretia Mott, Anna Dick-
inson, and Lucy Stone also joined the force.

These lectures were a source of popular educa-
tion; they were subject, however, to the limi-

tation of being more suggestive than instructive,

because they always came in a detached way and
so did not favor coherent thinking. The much
larger influence now exerted by courses of lec-

tures in the leading cities does more to strengthen
the habit of consecutive thought, and such
courses, joined with the great improvement in

public schools, are assisting much in the progress
of public education. The leader who most dis-

tinguished himself in this last direction was,
doubtless, Horace Mann. The influence of
American colleges which are, in the older States,

steadily maturing into universities, has made
itself more and more obvious, especially as they
have with startling suddenness and comprehen-
siveness extended themselves to women also,

whether in the form of co-education or of insti-

tutions for women only. For many years, the

higher training of Americans was obtained al-

most entirely by periods of study in Europe,
especially in Germany. Men, of whom Everett,

Ticknor, Cogswell, and Bancroft, were among
the pioneers, beginning in 1818 or thereabouts,

discovered that Germany and not England must
be made our national model in this higher train-

ing; and this discovery was strengthened by the

number of German refugees, highly educated
men, who sought this country for political safety.

The influence of German literature on the Amer-
ican mind was undoubtedly at its highest point

half a century ago, and the passing away of the
great group of German authors then visible

was even more striking than have been the

corresponding changes in England and America

;

but the leadership of Germany in scientific

thought and invention has kept on increasing
so that the mental tie between that nation and
our own was perhaps never stronger than now.

In respect to literature, the great tendency
to fiction everywhere visible has nowhere been
more marked than in America. Since the days
of Cooper and Mrs. Stowe, the recognized leader
in this department has been Howells; that is,

if we base leadership on higher standards than
that of merely numerical comparison. The ac-

tual sale of copies in this department of litera-

ture has been greater in certain cases than
the world has before seen, but it has rarely

occurred that books thus copiously multiplied
have taken very high stand in more deliberate
criticism. In some cases, as in those of Bret
Harte, an author has won fame in early life

by the creation of a few remarkable characters,
and has then gone on reproducing them without
visible progress ; and this is especially apt to be
the case wherever British criticism comes in,

this being naturally more impressed by a few
interesting novelties than by anything deeper in

the way of local coloring or the delineation,

however profound, of what goes on daily in the
world. In the case of Howells. the work has
ultimately suffered, not from any outward con-
ditions, but from the tendency of certain tem-
peraments, like certain eyes, toward demanding
more microscopic work as they grow older, so
that they end in laboriously analyzing and paint-

ing the little, instead of grasping the large. Both
the public taste and the more fastidious criticism
seem to unite in preferring this author's
earlier fiction to his later productions, although
he has not gone so far in waywardness as his
earlier champion, Mr. James; and it is to be
noticed also that both these authors retain the
power of disarming criticism, from time to
time, by remarkable single efforts.

Meanwhile Mr. Crawford, without residing in

America, keeps up his work, laying the scene in

Italian life; and we have at home authors like

Hamlin Garland, H. B. Fuller. Owen Wister,
Winston Churchill, who may at any moment sur-
prise us by doing something better than their very
best. The same remark might yet more emphati-
cally be made of Frank Norris and Stephen Crane,
had not their period of work on earth prema-
turely ended. In calling over the names of these
later American writers, it is quite worth noticing
that leadership has not come to those -who had
been the greatest wanderers over the earth, but
to those who led their lives, formed their style,

and established their standards at home. The
most cosmopolitan American writers of the
last generation were probably Willis and Bayard
Taylor, but their fame has proved, or is proving,
insecure. On the other hand, the American
names which one sees oftenest mentioned in
European books — Emerson, Thoreau, Poe,
Whitman — are those of authors who never
visited Europe or under such circumstances as
to mold but a trivial part of their career. We
must always remember, moreover, what is true
especially in works of fiction, that not only indi-

vidual books, but whole schools of them emerge
and disappear, like the flash of a revolving light

;

you must make the most of it while you have it.

"The highways of literature are spread over,-

said Holmes, "with the shells of dead novels,

each of which has been swallowed at a mouth-
ful by the public, and is done with."

It was once wisely said that there never yet

was a great migration which did not result

in a new form of national genius. When, as

in the case of America, the transplantation of
a race brought men and women into a new at-

mosphere beneath a new sky, this result was
necessarily more apparent. He who lands from
Europe on our shores perceives a difference in

the sky above his head, the height seems greater,

the zenith father off, the horizon wall steeper.

With this result on the one side, and the vast

and constant mixture of races, on the other,

there must inevitably be a change. No portion

of our immigrant body desires to retain its

national language; all races wish their children

to learn the English language as soon as possi-

ble, yet no imported race wishes its children to

take the British race, as such, for models. Our
new-comers unconsciously say with that keen

thinker, David Wasson, "The Englishman is

undoubtedly a wholesome figure to the mental

eye ; but will not 20.000,000 copies of him do,

for the present?" The Englishman's strong

point is his vigorous insularity ; that of the
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American his power of adaptation. Eacli of these

attitudes has its perils. The Englishman stands

firmly on his feet, but he who merely does that

never advances. The American's disposition is

to step forward even at the risk of a fall.

Washington Irving, who, as we have seen,

sefmed at first to an acute French observer

a mere reproduction of Pope and Addison, wrote
to John Lothrop Motley two years before his

own death, "You are properly sensible of the

high calling of the American press— that rising

tribunal before which the whole world is to be
summoned, its history to be revised and rewrit-

ten, and the judgment of past ages to be can-

celled or confirmed." For one who can look back
60 years to a time when the best literary period-

ical in America was called 'The Albion,* it is

difficult to realize how the intellectual condi-

tions of the two nations are changed. In many
things which require thorough workmanship,
England still remains the more thoroughly or-

ganized, as, for instance, in its roads and in

its postal system, while in all that concerns

the future conditions of a great continent, Amer-
ican enterprise is taking the lead. M. D.
Conway once pointed out that the English maga-
zines, such as the 'Contemporary Review* and
the 'Fortnightly,* were simply circular letters

addressed by a few cultivated gentlemen to the

fellow members of their respective clubs. Where
there is an American periodical, the most strik-

ing contribution may proceed from a previously

unknown author and may turn out to have been

addressed practically to all the world.

So far as the intellectual life of a nation

exhibits itself in literature, England may always
have one advantage over us— if advantage it be
— that of possessing in London a recognized pub-
lishing centre, where authors, editors, and pub-
lishers are all brought together. In America,
the conditions of our early political activity, have
supplied us with a series of such centres, in a

smaller way, beginning namely with Philadel-

phia, then changing to New York, then to

Boston, and then reverting, in some degree, to

New York again. I say "in some degree** be-

cause Washington has long been the political

centre of the nation and tends more and more
to occupy the same central position in respect

to science, at least; while western cities, notably

Chicago and San Francisco, tend steadily to

become centres for the wide regions they rep-

resent. Meanwhile the vast activities of jour-

nalism; the readiness of communication every-

where ; the detached position of colleges and
many other influences decentralize literature

more and more. Emerson used to say that Eu-
rope stretched to the Alleghanies, but this, at

least, has been corrected and the national spirit

is coming to claim the whole continent for its

own. Mr. Howells, whatever his limitations,

has at least contributed toward this great change
and it has been said of him that his best scenes

imply a dialogue between the .\tlanlic and Pa-
cific slopes.

If there is, at present, in America a tendency
to transfer its allegiance to science rather than
literature, it is to be remembered that this

phenomenon is not local, but general and extends
also to all European nations. It was predicted

in a manner by that curious atrophy of one side

of the mind which took place in the great leader

of modern science, Charles Darwin, who took
Vol. 15—50

in his youth intense delight in poetry, and read

Shakespeare with supreme enjoyment, a kind

of enjoyment which also extended to music and
to plastic art. At the age of 67, however, he
tells us with "great regret'* that for many years

he cannot endure to read a line of poetry, that

Shakespeare nauseates him, and that he has lost

almost all taste for pictures and music. There
may be no need for this transformation, and it

is probably only a swing of the pendulum ; but
its temporary influx has nowhere been better

defined or characterized than by the late Clarence
King, formerly director of the United States

Geological Survey, who wrote thus a little before

his death : "With all its novel modern powers
and practical sense, I am forced to admit that

the purely scientific brain is miserably mechan-
ical ; it seems to have become a splendid sort

of self-directed machine, an incredible automa-
ton, grinding on with its analyses or construc-

tions. But for pure sentiment, for all that spon-

taneous, joyous Greek waywardness of fancy,

for the temperature of passion and the subtler

thrill of ideality, you might as well look to

a wrought-iron derrick."

Whatever charges can be brought against

the American people, no one has yet attributed

to them any want of self-confidence or self-

esteem, and though this trait may be sometimes
unattractive, yet the philosophers agree that it

is the only path to greatness. "The only nations

which ever come to be called historic," says

Tolstoi in his 'Anna Karenina,* "are those which
recognize the importance and worth of their

own institutions.** Emerson, putting the thing
more tersely, as is his wont, says that "No
man can do anything' well who does not think

that what he does is the centre of the visible

universe." The history of the American republic

was really the most interesting in the universe

from the outset, were it only from the mere fact

that however small its scale, it yet showed a self

governing people in a sense never before wit-

nessed on the globe ; and to this is now added
the vaster contemplation of it as a nation of
70.000,000, rapidly growing. If there is no
interest in the spectacle of such a nation, labor-

ing with all its might to build up an advanced
civilization, then there is nothing interesting on
earth. The time will come, when all men will

wonder not that Americans attached so much
importance to their national development, but
that they appreciated it so little. Canon Zincke
has computed that in 1980, the English-speak-
ing population of the globe will number, at the
present rate of progress, 1,000,000,000, and that

of this nuinber 800.000,000 will dwell in the
United States. No plans can be too far-seeing,

no toils and sacrifices too great in establishing

this vast future civilization. Take, for instance,

the immense endowments of Mr. Carnegie which
fulfill the gener.ilization of the acute author of
a late Scotch novel, 'The House with the Green
Shutters.* who says that while the Scotchman
has all the great essentials for commercial suc-

cess, "his combinations are rarely Napoleonic
until he becomes an American.**

When one looks at the apparently uncertain,
but really tentative steps taken by the trustees

of the Carnegie Institution at Washington, one
sees how much must yet lie before us in our
provisions for intellectual progress. The growth
of our common schools and universities is per-
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haps as rapid as is healthy and the number
of merely scientific societies is large, but the

provision for the publication of works of re-

search and literature is still far too small. The
endowment of the Smithsonian Institution now
extends most comprehensively over all the vast

historical work, now so widely undertaken, and
the Carnegie Institute bids fair to provide freely

for purely scientific work and the publication of

its results. But the far more difficult work of

providing for pure literature is as yet hardly
attempted. Our boasted magazines tend more
and more to become mere picture books and our
really creative authors are geographically scat-

tered and, for the most part, poor. Professor
Newcomb has just boldly pointed out that we
have intellectually grown as a nation "from
the high school of our Revolutionary ancestors

to the college ; from the college stage we have
grown to the university stage. Now we have
grown to a point where we need something be-

yond the university." He further suggests the

need of an institution at Washington which will

not merely encourage scientific research, but

plan and organize it in advance. Yet what he
aims to do for science is more needed in the

walks of pure literature and is there incompar-

ably more difficult, since it has to deal with
that more subtle and higher form of mental
action which culminates in Shakespeare instead

of Newton. This high effort, which the French
Academy alone even attempts, however it may
fail in accomplishing the enterprise, may at least

be kept before us as an ultimate aim in America.
See American Liter.'vture ; Feriodic.xl Litera-
ture. Thomas Wentworth Higginson,

Author of 'History of the United States?

58. U-ited States — Economic Development
of the. During the colonial period the popu-
lation of the country was confined to a narrow
strip of territory along the Atlantic coast. By the

middle of the l8th century the river valleys

had been settled, the pioneers had reached
the barriers of the Appalachian mountains, and
the region beyond this barrier had been pene-

trated only by a few hardy explorers. After

150 years of settlement the population had in-

creased to 2,500,000 in 1770, of whoin the vast

majority were engaged in agricultural pur-

suits. The division of labor between different

sections of the country was but slightly de-

veloped, and in large measure each family pro-

duced on its own land the chief articles of its

consumption. Indian corn, an indigenous prod-

uct, had proved itself the most valuable crop

because of the quick returns from newly cleared

land and its utility as food for man and feed for

cattle. Another indigenous product, tobacco,

formed the basis of the earliest export trade,

and with rice and indigo and laid the foundation
of the economic growth of the Southern Sea-
board States. The surplus products of the

Northern States as population and production in-

creased, found their chief market in the West
Indies, flour and provisions from the Middle
States and fish and naval stores from New Eng-
land. These exports formed the means of pay-
ment for the imports of manufactured goods
which were drawn chiefly from England. Cer-
tain manufactures were carried on at home, but
these were almost without exception the cruder
'orms, furnishing such goods as could not have

been imported in any case. Very little change
took place in the quarter century following the
achievement of independence. Population grew
rapidly till it reached over 5,000,000 in 1800, and
production increased correspondingly, but it was
production along the old lines with little ad-
vance in the direction of the new industrial de-
velopment which was already of importance in

England. In the South the cultivation of to-

bacco, indigo and rice still flourished, but was
beginning to give way before the expanding cot-
ton culture which was destined to fix the eco-
nomic and social character of that region.
Slavery had been introduced at an early date,

and owed its growth to the economic need for a
large labor class, and the adaptability of slave
labor to the cultivation of the peculiar products
of southern soil. The invention of the cotton
gin in 1793 was destined to make cotton the
southern staple, and the consequent greatly in-

creased demand for labor was bound to es-

tablish slavery on a firm basis for years to
come. Cotton cultivation under a system of
slave labor could best be carried out on large
estates, and the character of the southern gen-
try also aided to establish the great plantation
system of land holding which so markedly dis-

tinguished the South from the rest of the
country.

In the North small holdings with diversity of
agriculture prevailed. Food products were
grown both for the home market and for ex-
port. The West Indian market still continued to

be the most important. The greatest cominer-
cial activity was found in New England, where
the fishing industry provided an immediate
source of export trade, and where the shipping
industry and carrying trade were especially stim-
ulated by the opportunities afforded to neutrals
during the period of the European wars. Do-
mestic manufactures were in a flourishing con-
dition, but little advance had been made in the
introduction of mechanical processes, while the
factory system was nearly unknown. There was
little to encourage capital to compete with the
powerful industries of England, especially while
the opportunities for its employment in agricul-

ture and shipping were so attractive. In the
meantime, the movement toward the settlement
of the West, which was to be a controlling fac-

tor in the economic development of the country,
had begun. By 1800, about one tenth of the
population had moved west of the mountains
into western New York and western Virginia,
but especially into Kentucky and Tennessee, a

movement which began the settlement of the
Ohio valley. For the time being, however, this

population was practically shut off from close
commercial connection with the older settle-

ments. The tnovement. however, continued
rapidly year by year. The situation, then, dur-
ing the first 20 years after the adoption of the

constitution, was that of considerable widespread
comfort, leading to rapid increase in population
(about 35 per cent to the decade), but with no
very marked changes in the line of progress in

methods or a more complicated organization of
industry.

The War of 1812 marks the beginning of an
important change. From this time on, changes
of a more radical nature took place, leading to a

much greater diversification of industry and a

more complicated territorial division of labor.
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The causes of this change were the rise of man-
ufactures, tlie great improvements in transporta-

tion methods, and the extension of agriculture

in the Middle West and of cotton culture in the

new southwestern States. At the same time a
national economic policy took shape which aimed
to stimulate all of these factors. The practical

cessation of foreign trade in the years 1808 and
1809, and again at the time of the war, forced
the nation into a more rapid industrial de-
velopment, which led to the adoption of the
factory system and production on a larger scale.

The development was so marked that at the
close of the war in 1815 the industrial situation

was completely changed. Many new industries

had been established and a large amount of
capital had been invested. The new industries

were brought at once into competition with the

older industries of Great Britain, and the nat-
ural result was a demand for taritY protection.

The principle of protection had already been
firmly established, but the act of 1816, provid-
ing especially for the protection of the new
textile industries, marks the beginning of a new
and more energetic policy in this direction.

In the meantime the settlement of the Ohio
valley continued. Soon after the close of the

war the population west of the mountains had
reached a total of 2,000,000, the settled area in-

cluding, besides Kentucky and Tennessee, a
large part of Ohio, and the southern parts of
Indiana and Illinois. This population was con-
fined largely to the territories immediately ad-
jacent to the important rivers, but constituted,

on the whole, a wedge of settlement e.xtending
from Lake Erie to the Tennessee on the east,

and following roughly the valley of the Ohio
westward to its junction with the Mississippi.

The extraordinary foreign demand for cotton
greatly stimulated the settlement of the South-
ern States. The total production of cotton in

the United States in 1790 was only 1,500,000
pounds. By 1810, however, this was increased
to 85,000,000 pounds. Down to this time pro-

duction bad been confined practically to the
Atlantic States. In the next decade the culti-

vation of cotton was rapidly extended, and with
it of course the slave system with which it was
bound up, until by 1820 the river valleys of
Alabama, Louisiana and Mississippi were al-

ready well settled. The agricultural stales of
the West were, however, at this time almost
completely separated, for commercial purposes,
from the Eastern States, which were rapidly in-

creasing along industrial lines. The traders

from the Eastern Slates were able to carry
goods across the mountains and down the val-

leys, but it was practically impossible for the

agricultural products of the West to find a

market in the East, because of the tremendous
difficulties of transportation. The further de-
velopment of the West would have been ser-

iously hindered had it not been for the division
of labor between the two sections. For the
Southwest the all-important product was cot-

ton, and this fact made these States dependent
to a large extent on the States of the Ohio
valley for corn and provisions, and this fur-

nished a good outlet for the superfluous prod-
ucts which were shut out from the East by the
impassibility of the mountains.

The problem of transportation was at this

time the most critical economic problem. Ex-

cept for a few turnpikes in the most thickly set-

tled regions, the roads were in most wretched
condition, and from an early date agitation had
arisen in favor of public improvement of high-
ways and the eslal)lishmcnt of a network of
canals to supplement them. The immediate
need was to secure such a system as would unite
the traffic of the ea.stern river districts, con-
nect eastern rivers with those west of the moun-
tains, and bring the agricultural regions of the
Western States into closer connection with their
own natural waterways. For the time being,
the chief hope of further material expansion
seemed to lie in the rapid development of such
a system of canals, and enterprises of consider-
able moment were undertaken during these
years. Such enterprises demanded a far larger
capital than could be secured in the home
markets and extensive borrowing in England
became necessary, which was only possible by
the issue of State bonds in support of these
internal improvements ; and the contributions
of the Stale governments were, in view of the
resources of the time, not only large, but, as the
result proved, frequently reckless. The most
important of the canal undertakings was the
construction of the Erie Canal (see C.\nals),
connecting Lake Erie with the Hudson River,
and opened the eastern markets to northern
Ohio. But the great body of settlers were
still too far south to make connection with this

route practicable. Of more importance for
these sections was the introduction of steam
navigation on the Ohio. The first attempt in

this direction was in iSll, but it was not until
several years later that steam navigation on the
western rivers became commercially important.
This great improvement in transportation, com-
bined with the opening of the southwestern
market to western products, greatly stimulated
the development of this section. Towns along
the Ohio and Mississippi flourished as never
before. Pittsburg became the distriljuting cen-
tre for merchandise to the west, and New
Orleans the great receiving port for western
provisions whether for home consumption or
export.

Despite the great prosperity of the country
as a whole, the different sections could, how-
ever, not be bound together into a strong na-
tional unit until the three sections, the South-
ern, the Western, and the North .Atlantic

States, could be united by closer commercial
interests than had hitherto been the case. The
most important factor in bringing about these
clo.ser relations was the introduction of the
railroad. It is not necessary to enlarge upon
the great importance of the commercial revo-
lution brought about everywhere in the world
by this invention. Several specially important
results for the United States, however, are
noteworthy. The great extent of territory al-

ready settled compared with the total popula-
tion and capital facilities made further de-
velopment hang almost entirely upon improve-
ments in transportation. Furthermore, the
railroad first made it possible to utilize to the
full extent the fertile territory and was a most
important influence in causing the settlement
of regions lying between and away from the
great water-courses. It also solved the problem
of the commercial separation of the East and
West, and united these two sections of the
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country in a way which could never have been
possible under a system of canals. From the

time that railroads were fully extended into

the west to the present, the chief routes of

commerce have been east and west rather than

north and south. Finally, the railroad in this

country has been the chief means of further

expansion of the population and the develop-

ment of commerce in unsettled regions. In the

West the rails have frequently been laid first

through vast unsettled tracts and the settlers

been enabled to enter only because of these new
facilities. It is this fact which made possible

the development of the trans-Mississippi re-

gion. The first railroad to be opened was the

Baltimore and Ohio, the first rail of which was
laid in 1828. The idea of the road was to unite

the sea coast with the Ohio River, but it was
not until 1853 that the Ohio was finally reached.

In the first 20 years, railroad development was
confined chiefly to the Atlantic States, and as

formerly in the case of canals, so now ex-
traordinary advances were made by the State

governments for the extension of this new form
of internal improvements. Some beginnings
were made in the forties toward the extension

of railroads in the Western States, and this

movement became increasingly important down
to i860. In 1850 the total mileage was 9,021

miles and in i860 30,626.

The period from 1840 to i860 is the period

of the settlement of the Mississippi valley above
the corn belt, as the two decades before had
been especially marked by the settlement of the

southwestern cotton States, and the first two
decades of the century by the settlement of the

Ohio valley. From 1840 to i860 the population
of Illinois and Indiana more than doubled, and
the population of Michigan and Wisconsin in-

creased from 333,000 to 1,500,000, while the

west bank of the Mississippi was settled from
North to South. Among the important causes

tending to this expansion, besides the improved
methods of transportation, were, in the first

place, improvements in methods of agricultural

production, especially the application of a reaper

of an improved pattern to farming on a large

scale. Important improvements have been
made since this period in such machinery, but

all the main inventions had been made before

i860 and the reaper had come into general use.

The second factor in increasing the rapidity of

settlement was the policy of the government
regarding the public lands. The early theory
regarding government domain was that it

should be used as a vast property for fiscal

purposes, and the change to a more liberal

policy was largely due to the popular demand
for land, and showed the growing influence of

the West. As early as 1820 the minimum unit

of purchase had been reduced to 80 acres, and
the price to $1.25 per acre. By 1841 a per-

manent pre-emption act was passed and the

principle firmly established that public lands

were to be opened freely to the agricultural

settlers, on the ground that the strength of the

State would be much more increased by the

rapid expansion of a prosperous population
than by the utilization of so important a gov-
ernment asset primarily as a source of revenue.
This policy was carried to a conclusion by the

adoption of the Homestead Act in 1863. The
area of improved farm land increased by 50

per cent between 1850 and i860, and the value

of farm property by one hundred per cent.

The increase of an industrial population in the

Elastern States afforded a constantly expanding
market for the new products, while in 1846

the markets of England were thrown open by
the repeal of the Corn Laws. This was the

beginning of a steady foreign market for Amer-
ican food, but down to the Civil War the ex-
ports, save in exceptional years, were not great,

and with the e.xception of cotton and tobacco

Europe took, in normal years, a smaller quan-
tity of American products than the non-Eu-
ropean countries. At the same time the de-

mand for cotton continued to increase until

the cotton belt, by i860, had spread so far west
that Texas already had a population of 600,000,

and the production of cotton had increased by
that year to 2.200,000,000 pounds, nearly three

times the production of 1840. Of this great

production 75 per cent still continued to be
exported. This continued expansion of cotton

culture was the chief cause of the firm estab-

lishment of the slave system, and despite its

great effects on material prosperity, was the

fundamental cause in bringing about the

strained situation which seemed likely to cause

a political disruption. In the meantime, how-
ever, the movement in the West had begun,

which was to be of great importance in bring-

ing the West and East together. Gold was dis-

covered in California in 1849, and within ten

years the rush of settlers had given a popula-

tion to that State of 350,000. Had it not been
for this settlement, due to the eager search

for gold, the region beyond the arable lands

would probably have remained an unsettled

frontier for a much longer period than was
actually the case. The development of a large

community on the Pacific slope led to the build-

ing of the transcontinental railroads and the

elimination of an unsettled area in a surpris-

ingly short time.

The period of the Civil War naturally

caused a severe interruption to this continued

material progress, and retarded the develop-

ment of the Southern States immeasurably.

On the whole, however, the Northern States

came through that struggle with surprisingly

slight economic loss, and throughout the strug-

gle increased their population, their area of

settlement, and their total production. The
period after the Civil War is marked by im-

portant changes. In fact, the Civil War was
almost as much of a turning point in the eco-

nomic life of the country as in its political life.

The question of national unity, which had been

settled as a political theory, was to be settled

even more eflFectively by an economic develop-

ment which was to bring all sections of the

country into much closer commercial relations.

The two most striking features of the de-

velopment for 30 years after the war were the

rise of the United States to a position of chief

source of food products for Europe on the one

hand, and on the other, its growing independ-

ence of Europe in the matter of manufactures,

due to the extraordinary development of borne

industries. The most important factor in this

development lay in the unparalleled command
of natural resources. The area of the LInited

States at the close of the Civil War was 3,025,-

000 square miles. Stretching across the con-
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tinent, it commands access to two groat oceans.

Its eastern coast Ime, indented with frc(iiient

liarbors, stretches south until it meets the great

southern Gulf, which then extends beyond the

mouth of the Mississippi to the cotton fields

of Texas. To the north, the Great Lakes, con-

nected with the Atlantic seaboard by the St.

Lawrence and the Erie Canal, reach the wheat
fields and iron supplies of the West. One
third of the way across the continent, and in

the very middle of its most fertile region, the

great Mississippi flows from the Canadian bor-

der to the Gulf, and into this river flow vast

tributaries from both east and west, forming a

single valley which e.\tends for i,8oo miles at

its widest part, and includes more than half the

arable land of the country. Within the area
thus situated is to be found a marvelous va-

riety of climate, soil, and mineral resources.

From the arid plains to the Alleghany Moun-
tains stretch three great belts of arable land,

distinguished by their chief crops into the

spring wheat belt in the north, the central belt

of winter wheat and corn, and the southern
cotton belt. Beyond this fertile territory lie

the plains which are the seats of vast cattle

and sheep ranches, while the mountain States

are rich in valuable ores, gold, silver and cop-
per. Beyond these lie the fertile States of the

Pacific, with their lumber, wheat and fruits.

Coal and iron, the most important minerals for

industrial development, are widely distributed

within the great belts of arable territory al-

ready described, throughout the Alleghany re-

gion, and even further east. In the period

after the war all these regions were rapidly

connected by an extensive network of railroads.

At the close of the war the railroad mileage of

the country was 35,000 miles. Within four
years from the close of the war the first great

transcontinental line was completed, and the

Atlantic and Pacific at last united. In the

meantime, rapid building continued in all sec-

tions of the country, and by 1870 the mileage
had increased to 52,000 miles, by 1880 to g,?,ooo,

and by 1890 to 166.000. This continuous ex-
pansion of transportation facilities brovight new
areas into cultivation, opened up new supplies

of raw materials, and built up a market in the

West for the products of the East.

Between i860 and 1870 the population of the

grain States increased by more than 42 per
cent and the next decade by nearly ,54 per cent,

a total addition in 20 years of over 8,000,000 in-

habitants. The production of cereals and the
accompanying production of provisions in-

creased correspondingly. The wheat crop,

which in 1870 had amounted to 235,000.000
bushels, had doubled in 1890. and since then
has twice exceeded 600,000,000 bushels, and
once 700,000,000 bushels. The corn crop has
increased from an average of about 1,000,000,-

000 bushels in 1875, to an average of over
2,000,000.000 bushels in recent years. The
value of the meat packing industries, depend-
ent upon this great corn crop, increased from
$75,000,000 in 1870 to $561,000,000 in i8go. Ex-
ports increased in even greater proportion than
production. The annual average export of
wheat, including flour, from 1867 to 1872 was
35,500,000 bushels ; from 1873 to 1878 it was
73,400,000 bushels; from 1879 to 1883, 157,000,-

000 bushels. Such an increase could not con-

tinue indefinitely, especially in view of the in-

creasing home demand, and in the next decade
exports fell off slightly, but in recent years
they have increased to a higher figure than
ever. The export of corn is of relatively less

importance. It is primarily the feed crop for
the home market, and eiglity per cent of the

total crop, which in bushels is three or four
times that of wheat, is consumed in the county
where grown. In recent years, how'ever, the
e.xports have increased enormously, and now
in bushels are as great as the export of wheat.
In the matter of provisions, the exports in-

creased from 1870 to 1890, for fresh beef, from
20,000,000 pounds to 200,000.000 : for bacon and
hams from $6,000,000 to $60,000,000; for lard

from $6,000 to $42,000,000.

Despite this growth of e.xports, an important
cause for the agricultural development was the

continually expanding home market in the in-

dustrial States. The primary cause for this in-

dustrial expansion may also be said to lie in

the natural advantages noted above. The peo-
ple possessed of these advantages have, how-
ever, shown themselves peculiarly fitted for

their utilization ; the energetic and practical

character of the .A.mcrican fits him for success
in any economic field, but his peculiar aptitude
for invention and the use of machinery guar-
antees especial success in the line of manufac-
tures. Inventions have been stimulated by an
admirable system of patents, and the number
of new inventions annually patented in this

country is far in excess of that in any other
country in the world. Added to these natural
advantages of resources and character was the
special stimulus given to the expansion of man-
ufactures by the system of high protection
adopted at the time of the war, and consistently
maintained ever since. Whatever may be the
ultimate effects of such a policy, it cannot be
doubted hut that the ri.se of manufactures has
been in many if not all lines more rapid than
it would have been without such a national
policy. The present protective tariff really

originated in the high duties imposed for rev-
enue purposes at the time of the Civil War,
and which were maintained in time of peace be-
cause of the stimulus which they had already
given to manufacturers, who successfully urged
the necessity of maintaining these high rates to

prevent a decay of industry from competition
with manufacturers producing with cheaper
costs of production ajjroad. A further aid to

the development of manufactures was the large
stream of inunigration (see Immick.xtion to
THE U. S.) which began about 1845 and in-

creased after the Civil War. All told, over
20.000,000 immigrants have come into the coun-
try since 1845, and in 1900 the ratio of foreign
born to the whole population was 13.7 per cent,

in actual number 10,460,085, while all those
born of foreign parents constituted 34.3 per
cent of the total, or about 26,000,000. It has
been a popular idea that this large immigration
was primarily due to the possibility of taking
up free land in the West, but statistics show
that the progress of settlement has been primar-
ily a native movement while the immigrants
have filled the positions in mines, factories and
construction undertakings. To be sure, certain
farming sections have been settled by special

nationalities, but even of the Germans only
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25 per cent have taken to the land, and of the

Irish only 12 per cent. The chief incentive to

immigration has been the opportunity for em-
ployment afforded by the great industrial de-

velopment in the last forty years, and the ex-

tension of our railroads, the exploitation of our
coal fields and the rise of our factories have

all been made more rapid by this influx of

cheap labor. Immigration, however, has

brought some serious evils in its train. So far

as the foreign elements were distributed among
the native population or where they took to the

land they have become assimilated to the native

stock and have formed a sober and industrious

element of the population. Where, however,
they have been concentrated in manufacturing
and mining centres they have frequently re-

mained unaffected by the national ideal of

democratic equality based on an enlightened

obedience to law. The situation is made even

worse by the fact that the character of the im-

migration has changed in recent years.

Formerly the immigrants were chiefly of the

sturdy races of northern and western Europe,
while to-day a large majority come from the

less advanced races of the south and east.

However, it is not immigration alone which has

introduced problems into our society which are

inconsistent with the earlier democratic theories.

The great rise of industrialism has been possi-

ble only through the extension of production

on a colossal scale and the consequently in-

creased dominance of a capitalistic class. The
earlier artisan had always an escape to the

land, which tended to strengthen his position

socially and economically. To-day a great and
permanent wage-earning class is the character-

istic feature of industrial society.

It is impossible here to enter into a discus-

sion of the problems involved in the changed
conditions of "labor and capital." It is well,

however, not to forget that these problems are

the natural results of an economic growth
which has increased enormously the produc-
tion of wealth and raised the United States to

the first rank among industrial and commercial
nations. Thirty years after the Civil War the

United States had come to a position where
they were able both to furnish enormous sup-

plies of food products and raw materials to

Europe and at the same time supply most of the

home deijiand for manufactured goods from
their own factories. From i860 to i8go the

capital invested in manufactures increased from
$1,000,000,000 to nearly $10,000,000,000; the out-

put of products increased from less than $2,-

000,000,000 to over $13,000,000,000, and the

wage-earners from 1,311,000 to 5,315,000.

The extraordinary economic position of the

United States can be seen best, however, from
still later statistics, for the seven years from
1897 to 1904 mark the beginning of a new de-

parture. The great prosperity since the end
of the depression which followed on the panic

of i8f)3 has been sufficient to establish both
the agricultural and industrial supremacy of

this country among all nations, and at the same
time has raised it to be a leading factor in the

export markets for manufactures. Before the

Civil War it was the general opinion that this

country must of necessity be primarily an agri-

cultural country and that our foreign trade

would consist of an exchange of food and raw

material for manufactured products. The in-

dustrial development in the 30 years after the
war made us less and less dependent on for-

eign manufacturers, and made possible an in-

ternal trade of greater importance, compared
with the foreign trade, than that of .-iny other
country of the first rank. The new era ushered
in by the recent period of prosperity promises to

be one in which the United States will become
more and more an importer of raw materials
and food and an exporter of manufactures. In
the matter of manufactured exports our trade
increased three-fold in a decade. In the three
years from 1890 to 1892 the exports of manufac-
tures were $470,000,000, and in the three years

1900-1902, $1,250,000,000. The exports of iron

and steel rose from $27,000,000 in 1892 to $120,-

000,000 in 1901. The proportion of manufactured
exports to total exports rose from 17.87 per cent
in 1890 to 31.65 per cent in igoo. See Exports
.\ND Imports, American.

Turning to the side of imports it appears
that at present scarcely more than 25 per cent
of the total imports consist of manufactured
goods ready for consumption. The former
heavy imports of woolens, silks, and iron and
steel products have greatly decreased, and of
the chief articles of such imports during recent
decades cotton goods alone seem to hold their

own. In the case of iron and steel we have im-
ported less than $20,000,000 on an average in

the five years, 1899 to 1904, while average ex-
ports have been over $100,000,000. On the
other hand, the imports of food products and
materials for manufacture have greatly in-

creased. The most important items of import
are now coffee, sugar, india-rubber and gutta-

percha, hides and skins, raw silk, and the like.

The actual proportions in 1901 were as follows

:

Food products and animals, 27.02 per cent ; raw
materials, 32.79 per cent ;

partially manufac-
tured, 9.61 per cent; ready for consumption,

30.58 per cent.

Such figures are significant of an important

change in the character of our trade. Agri-

cultural exports, however, still hold their pre-

eminence. Despite the increased consumption
at home, the exports of breadstuffs, provisions

and cotton have steadily grown. We still ex-

port two thirds of our cotton crop, in 1901 over

3,500.000,000 pounds, about 80 per cent of the

world's supply. Out of a crop of 748,000,000

bushels of wheat. 290,000,000 were exported. In

values the exports of cotton were $300,000,000,

of breadstuffs $276,000,000 and of provisions

$207,000,000, making a total of $783,000,000 for

these three items alone. More important than

the foreign market, however, is the home mar-

ket, with the exception of cotton, of which the

exports are two thirds of the total crop. The
exports of wheat are one third, but of corn the

exports are only 10 per cent and the great feed

crops, corn, oats and hay, are more important

to farmers as a whole than wheat. The money
value of the dairy products annually produced

in this country is greater than that of the

wheat crop, and the value of the poultry and

eggs greater than that of the gold, silver and
copper combined. The home market is still

more pre-eminent in the case of manufactures.

The consumption of cotton by American mills

is already greater than by the English mills;

the manufacture of silks has increased to over
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$100,000,000 in value of the annual product.
The production of pig-iron has increased 90
per cent since 1897 and reached 17,000,000 tons
in 1901, wliile steel was produced to the amount
of 15,000,000 tors, the product in both cases be-
ing greater than the combined output of Great
Britain and Germany. All these great lines of
manufacture find their chief market at home.

The above facts shovi' the extraordinary eco-
nomic independence of the United States, due
to our combination of vast and varied resources
and skilful and intelligent labor. In the mat-
ter of raw materials the country has ample
supplies of food products for its own consump-
tion and a great surplus for export ; it has an
ample supply of cotton and in a less measure
of wool for its clothing; of coal, iron, copper
and lumber for building and manufactures. It

imports less than 5 per cent of its consumption
of iron and steel, less than 10 per cent of its

cottons and woolens, and less than 20 per cent

of its silks. Its chief dependence for outside

supplies for single important commodities is on
the non-European countries for its coffee, tea

and sugar, its hides and furs, its silk, fibres and
rubber, its tin, and, to some extent, its wool.

Though many of these are important for our
manufactures, none of them are absolute neces-

sities of life. No other great civilized race is

able to produce so completely within their own
borders the goods which they need. See
Population ; U. S.— The Peopling of the.
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velopment of the United States, contributed to
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view,' 40 vols., 1846-70. On the special subjects
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ture of Iron in All Ages,' 2d ed., 1892; Wright,
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U., 'American Commercial Policy,' 1895; Ring-
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Levasseur, E., 'The American Workman,' 1901.
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59. United States — Commercial Develop-
ment of. The commerce of the American
colonies during the 17th and 18th centuries was
chiefly with the mother country and the West
Indies, the former being promoted by the in-

termittently enforced Navigation Acts (1651,
1660, 1663) ; the latter in a measure in spite of
them. Three-fourths of the trade with England
was carried on, principally in English ships, with
the southern colonies, who received manufac-
tured and forwarded goods— clothing, imple-
ments, wines and spices — in exchange for rice,

indigo, tobacco, corn, naval stores and some cot-
ton. The central and northern colonies sent to
the mother country only a limited amount of
products, but these covered a wide range ;— lum-
ber, masts, hides, and furs, ships, grains, fish,

pot and pearl ashes, and some flour, cattle, butter
and cheese. The chief trade of the New Eng-
land and central colonies was with the West In-
dies, three-fourths of the shipping engaged be-
longing to New England ; flour, lumber, fish,

animals and dairy products being traded for the
products, chiefly molasses, of the islands. An
important field of trade was offered by the "Tri-
angular Route," New England ships trading rum
on the African coast for negroes, which were in
turn traded in the southern colonics and the is-

lands for molasses, this raw material being car-
ried to New England and converted into more
rum for further trade. There was a small trade
with the Continent, fish, lumber and fur hats,
for instance, being sent to Spain and Portugal in
exchange for wines, brandy, tea, cofl^ee and
.spices. At the outbreak of the Revolution the
imports of the colonies amounted to approxi-
mately $20,000,000, and the exports to $11,000,-
000.

1790-1814.—With union and political strength
came commercial strength. The first 25 years
of imion constitute a period of commercial ad-
vancement, characterized by great fluctuations,
and by the predominant influence each upon the
other of international politics and commerce.
Other influences, more fundamental though less

conspicuous, were present. The settled area
doubled to nearly 500,000 square miles ; popula-
tion increased from less than 4,000,000 to over
9,000,000; the density of population on that area
from 16.4 to about 18 per square mile. The most
noteworthy extensions of production were of cot-

ton and tobacco in the South and wheat in the
Ohio Valley. But during this period commerce
did not increase proportionately with settlement
and production, the facilities for transportation,



UNITED STATES— COMMERCIAL DEVELOPMENT

little improved, being so poor as to hinder the

movement of surpluses. A few canals were dug,

and a flatboat trade was developed on the Ohio
and Mississippi, but goods could be carried only

at high rates; the freight rate from Louisville

to New Orleans in 1812 was over $60 per ton.

This period, characterized by the influence

on commerce of international politics, may
be divided into two periods distinguished

from each other by the opposite effects of

opposite political conditions. During the Eu-
ropean wars and until the Embargo of 1807,

the United States remained neutral and profited

greatly. Not only was she called upon to

supply goods, but the carrying trade of the

world fell into her hands, and re-exports came
to make up half of her exports. In 1789 the

tonnage of American vessels in foreign trade wa|
123,893 ; in 1807, 848,306 tons. The total foreign

trade reached for the years 1805, 1806, and 1807

an average of $231,000,000, the effects of the

Orders in Council and the Berlin and Milan
Decrees not being immediately felt. Their de-

structive effects, the Embargo of 1808 and the

War of 1812 gave character to the second of the

minor periods : American ships were seized and
condemned, foreign freight fell off, the cotton,

tobacco and wheat crops remained unsold, and
the commerce of the United States decreased to

$20,000,000 in 1814. During the more favorable

part of this period, to the former trade with

Great Britain and the West Indies was added a

direct trade with the Mediterranean countries,

with Germany, Sweden, and Russia, and with

China and the East Indies. Clothing and imple-

ments remained the important articles of import

from the Continent ; sugar, silk, tea, and spices

from the Orient. The exports continued to be

predominantly agricultural, varying little from
80 per cent of the increasing total. Manufac-
tures represented from 7 per cent to g per cent,

forest products 7 per cent, fishery products 3 per

cent to 4 per cent. Cotton had changed from an
insignificant to an important item of trade, the

production having increased from 3,000 bales in

1790 to 177,000 bales in 1819, and increasing

amounts of flour were sent to feed the armies in

the Peninsular and other wars. Manufactures
were represented in foreign trade by such articles

as candles, pot and pearl ashes, gun powder,
spirits, flax and hemp, boots and shoes, tobacco,

furniture and other manufactures of wood, and
some pig and bar iron and nails.

1S15-1865.— During the half-century follow-

ing the Treaty of Ghent (sec Ghent, Treaty
of) commerce trebled, imports increasing from
an average of $113,000,000 for the five years

181S-1819 to an average of $321,000,000 for

the five years preceding the Civil War. and the

exports from an average of $77,000,000 to an
average of $296,000,000. Fluctuations caused by
wars, depressions, panics and tariffs are con-

spicuous and noteworthy, but the funda-
mental force to which may be attributed

this remarkable development was the expansion
of the settled area with its increasing density,

the increased production in old and the opening
up of new resources, and the establishment of

communication between formerly isolated re-

gions and the coast by the building of railroads

»id canals. The settled area extended west-

ward into the great plains and increased by 1865

to over ',000,000 square miles; the population

reached over 30,000,000 and its density on the

settled area over 26 per square mile. The rich

cereal soils from western New York to the

Mississippi, the cotton soils from Virginia to

Texas, the animal resources of the Ohio and
Mississippi valleys, the white pine regions from
Maine to Minnesota, the hard wood regions to

the south and the mines of the Pacific coast be-

gan to yield surpluses for export, increasing at

the same time the power to command the com-
modities of other lands. By i860 the production

of wheat was 173,000,000 bushels, corn 867,000,-

coo bushels, cotton 4,000,000 bales and of gold

$50,000,000, while the exports of wheat and flour

reached nearly 35,000,000 bushels, and of cotton

over 3,000,000 bales. Those exports with agricul-

ture as their source continued to predominate,
their proportion of the total still varying little

from 80 per cent. Although the development of

mineral resources was well under way, their prod-

ucts were absorbed in the domestic market, and
their contribution to exports was small, while

the exports of forestry and fishery industries de-

creased to 3.2 per cent and 1.3 per cent respec-

tively. The value of manufactures produced in

i860 was nearly $2,000,000,000 and the proportion
of exports from that source increased from 6.16

per cent in 1815 to 12.59 per cent in i860. To the

articles enumerated of manufacture for the pre-

ceding period the most important articles added
were manufactures of bricks, cement, cars, car-

riages, copper, brass, rubber goods, leather

goods, paper, soap and wearing apparel, while

the contributions of tobacco, iron and steel and
cotton manufactures increased to $3,383,428,

$5,870,114, and $19,934,796 respectively. The ex-
ploitation of new resources, and especially their

influence upon commerce, would not have been
so marked had it not been for the great de-

velopment of means of communication, high-

ways, railroads, and canals. The Erie Canal,

opened in 1825, gave an outlet to the east for the

grain of the middle west, and soon freight rates

between Ohio and New York were lowered 90
per cent. The shipments of wheat from Chicago
increased from 78 bushels in 1838 to over 9,000,-

000 bushels in 1856 and nearly 16,000,000 bushels

in i860. By 1830 railroad building was under

way, the mileage increasing from 23 in that year

to over 35,000 in 1865, the Erie Canal being par-

alleled at the end of the period by railroads con-

necting the Mississippi Valley with New York
and Boston. This made possible a segregation

of traffic; by i860, while 96 per cent of the grain

from Chicago was sent by water, 65 per cent of

the flour was sent by rail. In 1838 regular lines

of steamers began shipments across the Atlantic,

but their part in facilitating commerce did not

become important until the end of the period.

The direct influence of tariff (see U. S.—Tariff
IN the) policy on commerce was slight ; its

significant influences were the indirect ones, to

appear in the next period, when the policy bore

its fruit in an increase of the volume and range

of manufactures. On the whole, the tariffs of

1816, 1824, 1828, and 1842 decreased imports,

which reacted slightly on exports, and affected

unfavorably the rate of increase of international

trade, while the tariffs of 1832 and 1846, lower-

ing the preceding tariffs, had an opposite effect.

Important commercial treaties with Great Britain

(1818, 1830, 1854), France (1822, 1831), and
most of the other continental countries ; with
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Mexico and the Central and South American
countries: and with Siani (1833), China (,1844,

1858), and Japan (1854) removed obstacles to

trade. It was also increased by the European
wars and faniinis, and diminished by the panics
of 1837 and 1857. The Civil War stopped in-

dustry in the South, and with it the commerce of
that section of the country; on the other hand,
although it deranged business in the North,
before its close it had, both directly and in-

directly through high tariffs, stimulated agri-

culture and manufacturing, and the commerce of
that section suffered comparatively slight diminu-
tion. The change between i860 and 1865, for
the entire United States, is indicated as follows:
Imports $362,166,254 to $258,555,652; exports,
$490,122,296 to $355.857.344- While American
shipping ceased lo enjoy in international trade
the abnormally favorable conditions of the pre-
ceding period and suffered from the War of
1812 and the re-establishment of European ship-
ping, it experienced an absolute increase, and the
tonnage of American vessels registered in for-

eign trade increased from 984.269 tons in 1810 to

2,642,628 tons in 1861. The proportion, however,
of imports and exports carried in American bot-
toms declined, tlie former from 94.2 per cent in

1830 to 60 per cent in i860, and the latter from
86.5 per cent to 70 per cent. This proportional
decrease was due to normal competition, to the
advantages possessed by Great Britain as iron
was substituted for wood in ship construction,
and to the injury done American shipping by
the Civil War. The decrease in tonnage car-
ried in American vessels during the war was
from 66.5 per cent in i860 to 28 per cent in

1865. The number of treaties established during
the period suggests an expansion of trade along
many courses. In every direction there was an
absolute increase both of imports and exports,
although in some courses there were relative de-
clines, as indicated by the following table

:

INCREASE OF IMPORTS AND

had become unihed by a railroad system which
had increased from 30,626 miles in i860 to over
200,000 miles, or more than all Europe, in 1902.

The total bank clearings had more than doubled,
passing $116,000,000,000 in 1902. By the end of

the century the United States had taken the first

rank in the production and e.xportation of agri-

cultural proclucts, and in the production of min-
erals and of manufactured goods. In 40 years

the acreage of cultivated lands had trebled, while

the value of farm property had increased from
$7.98o,493,o()0 to $20,514,001,838, and the value

of farm products from $1,958,030,927 in 1870 to

$3,764,177,706 in igoo. In 1902 the United States

produced approximately two-thirds the world's

corn, three-fourths the world's cotton and one-

fifth the world's wheat (2,523.648, 312 bushels,

10,680.680 bales and 670,063,008 husliels respec-

tively). In 1901 the production of coal was
261,873.675 tons, of petroleum 2,914.346,148 gal-

lons, pig iron 15,878,354 tons, gold $78,666,700,

silver $71,387,800, the entire production of min-
erals reaching a value of $1,086,529,521. The
value of lumber products in 1900 was $566,-

832,984, and of fisheries about $40,000,000. It is

in manufacturing that the most significant ad-
vances, botli in production and in exports, were
made. The increased production was due to the
opening up of abundant resources of raw mate-
rials of manufacture; to the exploitation of the

world's greatest resources of power, both steam
and water ; to an application of that power
through labor-saving machinery that had resulted

in the greatest net return per unit of cost : to a

highly developed genius for organization and
management ; and to the stimulus of government
assistance through a high protective tariff, which
reserved for domestic manufactures the largest

home market in the world, with the greatest pur-
chasing power per capita. Exports increased not
only as a natural result of this increased pro-
ductive power, but, during the last decade of the

EXPORTS, 1830 TO i860.

Europe 1830
1860

North America 1830
i860

South .America 1830
i860

Asia 1830
i860

Oceanica 1830
1S60

Africa 1830
i860

Imports.

$ 40,841,420
216,831,353
17,548,892
75.082.583
6.239.176

35.992,719
5,531.737

26,201,603
384,887

3,495,226
308,797

3.798.518

Per cent
of total

57.63
59.87
24.76
20.73
8.80
9-94
7.80
2.24

54
.96
•44

1.05

Exports

$ 48,175.248
310,272,818
18,886,434
53.325.037
4.587.391
16,742.100
1,845,224

11,067,921
93.668

5.373,497
233.601

3,227,760

Per cent
of total

65.24
77 -.54

25-57
>3-33
6.21
4.18
2.50
2-77
.13

1-34
31
.81

1865-1Q04.— The forces at the basis of the

commercial development of the United States

have been cumulative in their effects, and these

effects were therefore most conspicuous during
the four decades after the Civil War. .•\s was
true of the preceding periods, the increase in in-

ternational trade was due to the tremendous in-

dustrial development of the country and not to

any fixed policy looking toward its encourage-
ment The population of 76,303.387 in 1900 occu-
pied the entire area of over 3.000,000 square
miles, stretching from ocean to ocean, and had
for some years been filling up formerly neglected
areas left undeveloped in its westward march.
The density over the entire area had increased
from 10.8 in i860 to 25.66 in 1900. The country

century, the productive power of the United
States in certain industries had so nearly reached
the limits of the demand of the home market,
that, in order to keep invested capital employed
at the point of most economical production by
finding a market for all it could produce, thes(t

manufacturers were compelled for the first time

to give serious attention to international trade.

Between 1895 and 1903 the imports and exports
of merchandise increased one and one half

times, from $1,539,508,130 lo $2,417,950,539.
The value of manufactured products increased
from $1,885,861,676 in i860 to $13,039,279,566 in

1900.

The following table indicates the increase in

foreign trade

:
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MERCHANDISE AND SPECIE IN MILLIONS OF DOLLARS.

Average
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Half of our import trade and two-thirds of

our export trade is with Europe, the trade with
the United Kingdom being about one-third of
our total foreign trade. Exports to the United
Kingdom are increasing rapidly ($548,548,977
in 1902), while imports are decreasing ($165,-

746,560). Foodstuffs and cotton continue to be
the predominant, articles, although manufactured
goods, especially machinery and other iron and
steel products are becoming more important.
Germany is next in importance among European
countries (exports in 1902, $173,148,280; im-
ports, $101,997,523), tariff obstacles having been
modified by reciprocity arrangements. Trade
with France ranks third (exports, $71,512,984;
imports $82,880,036 in 1902). Trade with other
European countries is relatively small ; there is

not the same dependence on the United States
for food stuffs, and high tariffs, especially in

Russia and Austria-Hungary, tend to keep out
American products. The geographical advan-
tages of trade with British North America, in

which forest and farm products could be ex-
changed for American manufactured goods, has
been neutralized in part by tariff friction. The
total trade increased, however, from $86,814,859
in 1893 to $160,445,848 in 1902. Trade with
American countries south of the United States
has increased slowly because the United States
is self-sufficient in many of the southern tem-
perate zone products, while Europe could take
those products and send manufactured goods in

exchange. The United States, however, takes
wool and hides and leather, and tropical and
semi-tropical products like rubber, dyewoods,
mahogany, fruits, sugar and coffee, and ex-
changes for them commodities like petroleum,
lard, hardware and cotton goods. The total

trade of the most important of these countries
with the United States in 1902 was : Brazil,

$89,569,167; Mexico, $80,256,202; Cuba, $61,318,-

184; Argentina, $20,922,525; Chile, $11,455,281.
The increasing trade with Asia is of significance,

inasmuch as the greatest increase is of the ex-
port of manufactured goods to that continent.
A policy of exclusion shuts out American goods
from territory under Russian influence ; in other
countries the trade in 1902 was ; China, exports,

$24,722,906, imports. $21,055,830; Japan, exports,

$21,485,883, imports, $37,552,778. In 1893 the ex-
ports to China and Japan were only $3,900,457
and $3,195,494 respectively. In the trade with
India and the East Indies imports arc in great
preponderance. The exports to Briti.sh Africa
in 1902 were $28,780,105, and the imports $979,-
361 ; the exports having increased from $3,688,-

099 in 1893. The exports to British Australasia
increased from $7,921,228 in 1893 to $28,375,199
in 1002, while imports decreased from $7,266,808
to $5,386,509. During the same ten years the
imports from the Philippines decreased from
$9,159,857 to $5,258,470. while exports increased
from $154,378 to $5,258,470.

The high war tariff is still the basis of the
commercial policy of the United States, al-

though, since the United States has become rela-

tively self-sufficient in manufactured as well as
other products, there have been indications of a
change of policy, and it seems likely to be modi-
fied more and more by reciprocity agreements.
The direct influence of the tariff has been to dis-

courage foreign trade; such advances in that
trade as have been pointed out have been in spite

of it, because of sheer physical strength. It may
perhaps be said to have indirectly encouraged
international trade by constructing a basis for
it in the strong home industries which it has
built up. But that basis once constructed, inter-
national trade is likely to become less and less
patient of tariff barriers. In most instances
where applied, foreign trade seems to have
been promoted by the policy of reciprocity trea-

ties. The most important of these treaties have
been with Canada (1855-1866), Hawaii (1876-
1900) ; with (juatemala, Honduras, Nicaragua,
Salvador, British West Indies, Santo Domingo,
Cuba, Porto Rico, Brazil, British Guiana, Aus-
tria-Hungary and Germany (under the Act of
1890; terminated by the Act of 1894) ; and with
Germany, France, Italy, Portugal and Switzer-
land (under the Act of 1897). In 1903 a reci-

procity treaty was concluded with Cuba. The
treaties with Germany, France, Italy, Portugal,
the Azores and the Madeira Islands, and with
Cuba are still in force. The establishment of
sound currency and banking systems has con-
tributed to the development of international
trade during the period. On the other hand, the
panics of 1873 and 1893 and the years of depres-
sion following each, were periods of temporary
decline. Accompanying this marked increase in
foreign trade has appeared a serious decline
in the shipping of the United States engaged in

it. This decline is presented in the following
table:

Am. vessels Per cent Per cent
engaged in imports in exports in
foreign trade Am. vessels Am. vessels

i860 2,546,237 tons 63 70
1870 1,516,800 • 33.1 37.7
1880 1,352,810 " 22.9 13.

1

1890 946,69s " 16.7 9.4
1900 826,694 " 12.9 7.1
»902 884,555 " 12.

1

6.6

The beginning of this decline is a reflection
of the changed conditions of ship construction at
the middle of the century, when construction of
iron and steel, in which England at that time had
an advantage, was substituted for construction
of wood, in which the United States had an ad-
vantage. Its continuance, however, is rather a
reflection of the commercial policy of the period.
High duties on the materials for the construc-
tion of iron and steel vessels, the restrictions of
the Navigation Laws, high local taxation, ton-
nage dues and restrictions as to the hiring of
.seamen have all contributed. The tariff policy
in general has discouraged shipping by tending
to oppose a natural exchange of commodities and
a more even-balancing of cargoes. The de-
cline has been due also to the general industrial
situation, in which attention has been concen-
trated on the building up of home markets and
not on the development of foreign trade. Until
recent years the trade of the United States may
be said to have been due more to the necessity
of the foreigner to buy than to the necessity of
the United Slates to sell and the locus of the
necessity has been the locus of the attention to
shipping. The change of attitude from that of
an almost passive willingness to supply foreign
demands for necessities to an active desire to
dispose of surpluses of manufactured goods in
competive markets should have a profound effect
not only on foreign trade, but also on the re-es-
tablishment of .'\merican shipping in that trade.

Domestic Commerce.— The value of the in-
ternal trade of the United Slates has been es-
timated to be some 28 times as great as the ex-
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ternal trade (about $28,000,000,000) and the

volume about 25 times as great. Practically all

article^ that enter into foreign commerce enter

also into domestic commerce, and in addition
there is the movement of that great volume of
commodities produced within the country and in

continual flow from one part to another. The
ton-miles of freight carried by railroads in-

creased from 39,202,209,249 in 1882 to 156,624,-

166,024 in igo2. The conditions of industry in

the United States have made inevitable an inter-

nal trade of so great volume. No other in-

dustrially developed country possesses so vast
an area practically physically, politically and
socially homogeneous. Neither of the two moun-
tain systems is a comparatively serious ob-
stacle to commerce, and the river and lake sys-

tems are its instruments. The separate states

may not interfere with commerce in a way to de-
stroy the freedom of intercourse of one region
with another. The population, both of native
and of foreign stock, has developed a uniformly
high degree of energy in industrial activity.

Accompanying these aspects of homogeneity is a
great variety of resources and activities. The
climatic range is represented by a difference of
40° in mean annual temperature : by cotton,
sugar and semi-tropical fruits in the south and
white pine and cereals in the north. Differences
in climate, soils and geological formation are
represented by coal and iron in the Appalach-
ian and Superior regions, gold and silver in the
Cordilleran system, copper around Lake Super-
ior and in Montana, agriculture in the Missis-
sippi basin, and grazing on the western plains.

The northern States east of the Mississippi con-
stitute a relatively dense manufacturing region.

In many items of resources, among them the

basic materials of industry, the United States as-

sumes a leading position. Because in the pro-
duction of wheat, corn, cotton, animal products,

lumber, coal, iron ore, copper, and in the value
of manufactures, the United States leads the

world, and is in the front rank in the production
of precious metals, the internal movement of

goods is necessarily great. These conditions of
size; of physical, political and social homo-
geneity ; of abundant and diverse resources ; of
great industrial energy ; and of the possession of
adequate instruments of communication explain
the volume and value of domestic commerce.
The increase of internal trade, and of the area

concerned in it, has accompanied the extension
of settlement and the exploitation of new re-

sources suggested in the preceding section : it

has been a condition precedent to the increase of

foreign trade. During the first decades of the

last century, the flow of commodities was along
the .Atlantic coast and along the Mississippi, the

Hudson and the Delaware, while cotton was
moved on the rivers of the south. The water
routes, especially the Mississippi and its tribu-

taries and the Erie Canal, remained most impor-
tant until near the middle of the century. With
the construction of railroads, the centre of
gravity rapidly shifted. Tn 1861 the Erie Canal
carried 2.070.251 tons of flour, meal and grain;
in 1899 only 562.740 tons. The construction of

railroads began in 1830; in 1840 there were 2,755
miles, confined to the .\tlanlic States. By 1850
the railroads had extended into western New
York, western Pennsylvania and Maryland, and
construction was under way in the Mississippi

Vallev and the Lake States. By i860 there were

28,919 miles ; construction had begun in the
South, had increased in the Mississippi Valley
and the middle West, and the latter region had
been connected with the North Atlantic seaboard
by rail as well as by canal. After 1870 the ex-
tension was chiefly west of the Mississippi and
in the South. In 1902 there were 203,132 miles
of railroads, which with the water routes still of
importance, presented the following channels of
transportation: Trunk lines (1) connecting
the Mississippi Valley with the North Atlantic
ports; (2) connecting the Mississippi Valley
with the South Atlantic ports; (3) connect-
ing the Mississippi Valley with the Gulf ports

;

(4) connecting the Mississippi Valley with the
Pacific States; (5) coastwise routes of the Great
Lakes; (6) the Mississippi River; {7) the coast-
wise routes of the Atlantic, the Gulf, and the
Pacific (including Porto Rico, Hawaii, and likely

to include the Philippines) ; (8) minor water
routes like the Erie Canal, the Hudson River, and
the Kentucky River. The direction of the flow of
domestic trade is determined by the relation to
one another of regions of important products,
routes of rail and water transportation and the
denser areas of population. Most of the im-
ports are received at New York, which be-
comes thereby the great primary distributing
centre of such commodities. The value of the
imports received at various ports was, in 1902;
New York, $559,930,849; Boston, $71,921,436;
Philadelphia. $47.750,342 ; San Francisco, $35,-

183,755; New Orleans, $23,763,480; Baltimore,
$22,825,281. The relative rank of the cities as
ports of entry has varied but slightly. As points
of concentration for e.xport. these cities ranked
in 1902 as follows; New York. $490,361,695;
New Orleans, $134,486,863; Boston, $102.409.304

;

Baltimore, $80,532,512; Philadelphia. $80,383,-

403; San Francisco, $38,183,175. New York
early took the lead because of its excellent har-
bor, its situation relative to European markets,
and because it became the terminus of the first

trunk rail and water route from the Middle
West. Although the lead has been retained,

relatively other of the cities named have ad-
vanced more rapidly. Philadelphia and Balti-

more have become the termini of important trunk
lines, which have favored these cities by dif-

ferential rates. New Orleans has enjoyed the

advantage of pro.ximity to the cotton fields and
become the terminus of important north and
south trunk lines. The movement of goods des-

tined for export has not been confined to these
points ; Portland, Maine, for instance, has be-

come the terminus of a trunk line reaching
back into the cereal and animal husbandry re-

gions, while cities like Newport News. No^^folk.

Charleston, Savannah, Pensacola, Mobile and
Galveston have become important cotton ship-

ping points.

Only in its broadest outlines can the move-
ment of goods within the interior of the coun-
try be presented, and that only w-ith respect to

leading articles. The cotton of the South flows

from the local market towns toward the larger

distributing centres like Houston and Galves-

ton. Texas; Shreveport and New Orleans. La.;

St. Louis. Mo. ; Vicksburg and Columbus, Miss.

;

Nashville, Tenn. ; Montgomery and Mobile, Ala.

;

Augusta, Macon. Columbus and Savanna, Ga ;

Port Royal and Charleston, S. C. ; Wilmington,
N. C. ; Norfolk and Newport News. Va. ; Balti-

more, Md. : and even Philadelohia and New
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Vork. Anthracite coal of eastern Pennsylvania
finds its chief receiving and distributing centres
at Philadelphia, New York, and Buffalo, while
the bituminous coal is carried in all directions
from a large area of production in the centre of
the country. The Wonongahela and Ohio
rivers are important coal routes. The fruits and
garden products of the coast and the dairy and
garden products of New England and New
York converge upon the congested manufac-
turing regions. The manufactures and imports
of the East and the imported and domestic
fruits of the South flow west and north respec-
tively into the receiving and distributing cen-
tres of the Middle West. The wool of the \*est-

crn and middle western States moves toward
the textile centres of the East, while the cattle

of the range States converge upon the corn fields

of the middle Mississippi, whence, after fatten-

ing, they move to the slaughtering and packing
centres. Chicago, Kansas City, South Omaha,
Saint Joseph, Indianapolis, and Saint Louis.
From these distributing points the slaughtering
and packing products flow toward the markets
and ports of the East. Of tlie cereals, corn
converges upon Chicago, Saint Louis and the
cities of the region between tliese markets ; while

region within the quadrant defined by Cleveland.
Youngstown, Pittsburg and Wheeling. The
lumber of the South is carried northward and
that of Maine southward by coasting vessels;

while there is a large movement by rail from
the interior. The lumber of the North Central

States finds its way into commerce through the

lakes, the Mississippi and the Erie Canal and the

Hudson, as well as by through railroad connec-
tion at the southern lake ports. The lumber
and grain of the Pacific States move toward the

ports of San Francisco, Willamette, Tacoma,
Seattle, and Portland, while the fruits are car-

ried across the mountains and plains to the

markets of the east by fast transcontinental

freight trains.

While the foreign commerce of the United
States is carried chiefly in foreign bottoms (see

preceding section), the coastwise trade, from
which foreign bottoms are excluded by the Navi-
gation Laws is carried in shipping belonging to

the LInited States. The increase of that shipping

in total tons employed has been: (i860) 2,644,-

867; (1870) 2,638.247; (1880) 2,637,686; (1890)

3,409,435: (1900) 4,286,516; (1903). 5,141,037-

Its distribution in 1903 is indicated in the fol-

lowing table of tons etuployed

:

Atlantic and Gulf.
Porto Rico
Pacific
Hawaii
Northern lakes. . . .

U'estern rivers. . . .

Sail

1,260,372
5,528

357,856
26,973

3'5,195

Steam

1,382,708
2.134

378.958
9.347

1.467.992
166,949

Canal

30.656
47.750

Barges.

475.975

39,045

71,761
48,146

Total

3,149.711
7,662

775,859
36,320

1,902,698
215,095

wheat, the centre of the production of which is See also Commerce; Commercial Org.ani-
farther to the north, moves chiefly J.oward z.\tions. Harlow S. Person
Minneapolis, Duluth, Superior, and Chicago.

Most of the flour finds its way to the eastern

markets and ports by rail, while the remainder
and practically all the bulk grain move as far as

Buffalo by water. The ores of the I^ke Su-
perior region are carried almost entirely by water

to the Lake ports, Chicago, Buffalo, Cleveland

Profes.'or of History, Dartmouth College.

60. United States Presidents and Vice-
Presidents. From 30 April 1789 to 30 April

1904 there have been 34 presidents and 29 vice-

presidents of the United Stales. The names of

these executive officers with the names of the

and other Erie ports, and, by an additional short States from which they were elected together

rail haul, to the iron and steel manufacturing with their tenure of office follows:

PRESIDENTS

George Washington, of Va.
George Washington, of Va.
lohn Adams, of Mass.
'rhomas Jefferson, of Va.
Thomas JefTerson, of V'a.

James Madison, of Va.
James Madison, of _Va.

James Monroe, of \^a.

Tames Monroe, of Va.
John Quincy Adams, of Mass.
.\ndrew Jackson, of Tenn.
.Andrew Jackson, of Tenn.
Martin \'an Buren. of N. V.

§ William Henry Harrison, of Ohio.
lohn Tvler. of Va.
panics K. Polk, of Tenn.

I! "Zachary Taylor, of La.
Millard l-"illmore, of N. Y.
Franklin Pierce, of N. H.
James Buchanan, of Pa.
.\braham Lincoln, of Illinois.

•* Abraham Lincoln, of 111.

.Andrew Johnson, of Tenn.
l^lysses .S. Grant, of Illinois.

Ulysses S. Grant, of 111.

Rntherford B. Hayes, of Ohio,

tt Tames .V. Garfield, of Ohio.
Chester A. .-Xrthnr, of N. Y.

PRESIDENTS AND VICE-PRESIDENTS.

VICE-PRESIDENTS

John Adams, of Mass.
John Adams, of Mass.
I'homas Jefferson, of_Va.
Aaron Burr, of N. Y.
George Clinton, of N. Y.

* George Clinton, of N. Y.

t Elbridgc Gerry, of Mass.
Daniel D. Tompkins, of N. Y.
Daniel D. Tompkins, of N. Y.
loiin C. Calhoun, of S. C.

t John C. Calhoun, of S. C.
".Martin \'an lUiren, of N. Y.
Uichard -M. Johnson, of Ky.
John Tyler, of V'a.

Aj)ril 30,

4,
4,

4,

4.
4,

4,

4,

5.

4,

4,

4.

4,

George M. Dallas, of Pa.
Millard I"illmore, of N. Y.

I William R. King, of Ala._

John C. Breckinridge, of Ky.
llannibal Hamlin, of Mc.
Andrew Johnson, of Tenn.

Schuyler Colfax, of Ind.

ft Henry Wilson, of Mass.
William A. Wheeler, of N. V,

Chester A. .Arthur, of N. Y.

* Died .-Vpril 20, 1812
'! Died Nov. 23, 1814.

t Resigned Dec. 28, 1832.

§ Died .April 4, 1841.

II Died July 9, 1850.

Rlarch
March
March
March
March
^Larch
March
March
March
March
March
^Iarch
March
.April 6,
March 4,
March 5,

July 10,

Alarch 4,
March 4,
March 4,
March 4,
April 15,
Nlarch 4,

March 4,
March 5.

March 4,
Sept. 20,

H Died April iS, 1853.
• Died April 15. 1865.

1789, to March 3, 1793.
1793, to March 3, 1797.
1797, to March 3, 1801.
1801, to March 3, 1805.
1805, to March 3, 1809.
1809, to March 3, 1813.
1813, to March 3, 1817.
1817, to March 3, 1821.
1821, to March 3, 1825.
1825, to March 3, 1829.
1829, to March 3, 1833.
1833, to March 3, 1837.
1837, to March 3, 1841.

1841, to .April 4, 1841.
1841, to March 3, 1845.
1845, to March 3, 1849.
1849, to July 9. 1850.
1850, to Jlarch 3, 1853.

1853, to March 3, 1857.

18^7, to March 3, 1861.

1861, to March 3, 1865.

1865, to -April 15, 1865.
1865, to March 3, 1869.
i86q, to March 3, 1873.
1873, to March 3, 1877.
1877, to March 3, 1881.
1.S81, to Sept. 19, 1 88 1.

1881, to March 3, 1885.

tt Died Nov. 22, 1875.

Jt Died Sept. 19. 1881.
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PRESIDENTS

Grover Cleveland, of N. Y.
Benjamin Harrison, of Ind.
Grover Cleveland, of N. Y.
W illiam McKinley, of Ohio.

f
William McKinley, of Ohio.
Theodore Roosevelt, of N. Y,

VICE-PRESIDENTS

§§ Thomas A. Hendricks, of Ind.
Levi P. Morton, of I\'. V.
Adlai E. Stevenson, of 111.

11 II
Garret A. Hobart, of N. Y.
Theodore Roosevelt, of N. Y,

i
Died Nov. , 1885. lIDied Nov. 21, 1899.

March 4, 18S5, to March 3, 1889.
ilarch 4, 1889, to March 3, 1893.
March 4, 1S93, to March 3, 1897.
March 4, 1897, to March 3, 1901.
March 4, 1901, to Sept. 14, 1901.
Sept. 14, 1901, to

[ Died Sept. 14, 1901.

Election of President and Vice-President.—
Under Article 11. of the Constitution of the

United States each State is authorized to ap-

point, in such manner as the legislature thereof
may direct, a number of electors equal to the

whole number of Senators and Representatives
to which the State may be entitled in the Con-
gress ; but no Senator or Representative, or per-

son holding an office of trust or profit under the
United States, shall be appointed an elector.

(Article XII. of amendments, proclaimed 25 Sept.
1804.) The Electors shall meet in their respective
states, and vote by ballot for President and Vice-Presi-
dent, one of whom, at least, shall not be an inhabitant
of the same state with themselves; they shall name in
their ballots the person voted for as President, and in
distinct ballots the person voted for as Vice-President,
and they shall make distinct lists of all persons voted
for as President, and of all persons voted for as Vice-
President, and of the number of votes for each, which
lists they shall sign and certify, and transmit sealed
to the seat of the government of the United States,
directed to the President of the Senate;— the President
of the Senate shall, in the presence of the Senate and
House of Representatives, open all the certificates
and the votes shall then be counted;— The person hav-
ing the greatest number of votes for President, shall
be the President, i2 such number be a majority of
the whole number of Electors appointed; and if no
person have such majority, then from the persons hav-
ing the highest numbers not exceeding three on the
list of those voted for as President, the House of Rep-
resentatives shall choose immediately, by ballot, the
President. But in choosing the President, tlie votes
shall be taken by States, the representation from each
State having one vote; a quorum for this purpose
shall consist of a member or members from two-thirds
of the States, and a majority of all the Stales shall
be necessary to a choice. And if the House of Rep
resentatives shall not choose a President whenever the
right of choice shall devolve upon them, before the
fourth day of March next following, then the Vice
President shall act as President, as in the case of the
death or other constitutional disability of the President.
The person having the greatest number of votes as
Vice-President, shall be the Vice-President, if such

number be a majority of the whole number of electors
appointed, and if no person have a majority, then
from the tw^o highest numbers on the list, the Senate
shall choose the Vice-President; a quorum for the
purpose shall consist of two-thirds of the whole num-
ber of senators, and a majority of the whole number
shall be necessary to a choice. But no person con-
stitutionally ineligible to the office of President shall
be eligible to that of Vice-President of the United
States.

The first four elections were held under the

2d Article of the Constitution, which made no
provision for the separation of the President
from the Vice-President in the voting. In the

fourth election, it was found that Jefferson and
Burr had each received a majority and an equal
number of the electoral votes, and the resulting

contest in the House of Representatives demon-
strated tlie need of the 12th Amendment to the
Constitution.

Presidential Succession.—The Act of I March
1792, provided that in case of the removal, death,

resignation. Or inability both of the President

and Vice-President, the President of the Senate
pro tempore, and in case there shall be no Presi-

dent of the Senate, then the Speaker of the

House of Representatives, for the time being
shall act as President until the disability be
removed or a President shall be elected. This
arrangement continued in force imtil 19 Jan.

1S86, when an act was approved which provided
for the performance of the duties of the Presi-

dent, in case of removal, death, resignation, or
inability of both the President and Vice-Presi-

dent, by the following officers in order, namely:
The Secretary of State, Secretary of the Treas-.

ury. Secretary of War, Attorney-General, Post-
master-General. Secretary of the Navy, and Sec-
retary of the Interior.

Electoral Votes for President and Vice-President of the United States of America.

election for the first term, commencing 4 march i789, and termin.\ting 3 march 1793-

i
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ELECTION FOR THE SECOND TERM, COMMENCING 4 MARCH I703 AND TERMINATING 3 MARCH I797.

3 o

6
16

4
9
3
12

7
15

4
12

8

4

132

States

New Hampshire
Massichusetts . .

Rhode Island ..

Connecticut . . .

.

Vermont
New York ^. . . .

New Jersey . . .

.

Pennsylvania . . .

Delaware .......
Maryland
Virginia
Kentucky
North Carolina .

South Carolina .

Georgia

Whole number
Necessary to elect, 67.

6

16

4

9
3

12

7
15

4
12

132

sa

6
16

4

9

3

7
14

0°

Si

4

50

S> ^«

ELECTION FOR THE THIRD TERM, COMMENCING 4 MARCH 1797 AND TERMINATING 3 MARCH l8oi.

u >

3 O

II

3

7

139

States

Tennessee
Kentucky
Georgia ,

South Carolina .

Xorth Carolina .

Virginia
Maryland
Delaware
Pennsylvania . .

.

New Jersey . . . .

New York
Connecticut
Rhode Island - .

.

Massnchusetts . .

Vermont
New Hampshire

Whole numher
Necessary to elect, 70.
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ELECTION FOR THE FIFTH TERM, COMMENCING 4 MARCH 1805 AND TERMINATING 3 MARCH 1809.

3 O

7
^9

4
9
6

24

M

176

States

New Hampshire
Massachusetts . .

.

Rhode Island . .

.

Connecticut
\'ermont
New York
New Jersey
Pennsylvania . . .

Delaware
Maryland
\'irginia
North Carolina .

South Carolina .

Georgia ........
Tennessee
Kentucky
Ohio

Whole number
Necessary to elect, 89.

President

0.=

7

4

9
24
14
10

6

162

Jo
Id

o

Vice President

14

e>0^

o V

7
19

4

9
24
14

162

W
-J.

ELECTION FOR THE SIXTH TERM, COMMENCING 4 MARCH 1809 AND TERMINATING 3 MARCH 1813.

I-3 u

7
19

4

24
14
10

6

7
5

3

175

States

New Hampshire
Massachusetts
Rhode Island
Connecticut . .

Vermont
New York . . .

.

New Jersey . . .

Pennsylvania .

Delaware
Maryland ....
Virginia
North Carolina
South Carolina
Georgia
Kentucky
Tennessee
Ohio

Whole number
Necessary to elect, 8

President

l-r

6

9
24

c o

U o

7

4

9

47

Vice President

S2

"3

E

•u E

- ^

do

7
19

4
9

47

ELECTION FOR THE SEVENTH TERM, COMMENCING 4 MARCH 1813 AND TERMINATING 3 MARCH 1817.

Is
3 O

2S
4

II

States

New Hampshire
Massachusetts .

Rhode Island . .

Connecticut . .

.

\'ermont
N'ew York
New Jersey . .

.

Pennsylvania ..

.

Delaware
Maryland

President

S.2

25

'6

OS

Vice President

2S

'6

7
20

4

9
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ELECTION FOR THE SEVENTH TERM — ContiuUCd.

Number of
lOlfctoral

votes

25
15

States

Virginia
North Carolina
South Carolina .

Ctcorgia
Kentucky
Tennessee
Ohio
Louisiana

' Whole number
Necessary to elect.

President

James
Xiadison,
\'irginia

25
»5

128

He Witt
Clinton,
New York

V'ice President

Elbridge
Gerry,
Mass.

25
15

131

Jared In-
gcrsoll.
Henna.

86

-r.ECTION FOR THE EIGHTH TERM, COMMENCING 4 MARCH 1817 AND TEKMINATING 3 MARCH 182I

President Vice President

3 o

25
IS

States

New Hampshire
Massachusetts .

.

Rhode Island . . .

Connecticut . - - .

Vermont
New York
New Jersey . . ..

Pennsylvania
Delaware
Maryland
Virginia
North Carolina .

South Carolina .

Georgia
Kentucky
Tennessee ,

Ohio
Louisiana
Indiana

Whole number
Necessary to elect, 109.

25
15

183

W:S

34

5^

8

15

183

i5 «

En"
Ok-,

ELECTION FOR THE NINTH TERM. COMMENCING 4 MARCH 182I, AND TERMINATING 3 MARCH

President Vice President

1825.

IS

4

29
8

25

4
II

25
15

8
8

3
3
3
3
3
9
3

23S

States

New Hampshire
Massachusetts
Rhode Island
Connecticut
Vermont
New York
New Jersey
Pennsylvania
Delaware
Maryland
Virginia . . .

North Carolina
South Carolina
deorgia
Kentucky
Tennessee
Ohio
Louisiana
Indiana
Mississippi
Illinois

Alabama
Maine _.

Missouri

Whole number. ._

Necessary to elect, ii8

Vol. 15—51

V I-

E>

7

24

4

25
15

23>

On

00

o *

25
15

218

.HZ
US

csi:

« a

K 5



UNITED STATES— PRESIDENTS AND VICE-PRESIDENTS

ELECTION FOR THE TENTH TERM, COMMENCING 4 MARCH 1825 AND TERMINATING 3 MARCH 1829.

I- >

3 o

7

28

3
II

24
15
II

9
14
II

16

5

5

3
3
5

9

3_

261

States

New Hampshire
Massachusetts .

.

Rhode Island . . .

Connecticut ....
Vermont
New York
New Jersey ....
Pennsylvania . . -

Delaware
Maryland
\'irginia
North Carolina .

South Carolina .

Georgia
Kentucky
Tennessee
Ohio
Louisiana
Indiana
Mississippi
Illinois
Alabama
Maine
Missouri

Whole number
Necessary to elect, 131.

iident.

< 3 u

41

0-S

37

V^ice President.

rtCJ

^^

30

•S o
^Z

24

^^

«•;;

ELECTION FOR THE ELEVENTH TERM, COMMENCING 4 MARCH l82g AND TERMINATING 3 MARCH 1833.

3 o
Z"

7

28

3
II

24
15
II

9
14
II

16

5

3
S

3
5

3

States

Maine
New Hampshire
Massachusetts
Rhode Island
Connecticut
Vermont
New York
New Jersey
Pennsylvania
Delaware
Maryland
X'irginia
North Carolina
South Carolina
Georgia
Kentucky
Tennessee
Ohio
Louisiana
Mississippi
Indiana
Illinois
Alabama
Missouri

Whole number
Necessary to elect, i.^i

iident Vice President

28

'5

24
15
II

9
14
II

16

5

3
5

3
5

3

178

I"< 3

15

4

7
16

5

24
15

16

5

3
5

3
5

3

171

8

15

7
i5
s

83



UNITED STATES — PRESIDENTS AND VICE-PRESIDENTS

ELECTION FOR THE TWELFTH TERM, COMMENCING 4 MARCH 1833 AND TERMINATING 3 MARCH 1837,

States

Maine
New Hampshire
Massachusetts
Rhode Island
Connecticut
Vermont
New York
New Jersey
Pennsylvania
Delaware
Maryland
Virginia
North Carolina
South Carolina
Georgia
Kentucky
Tennessee
Ohio
Louisiana

_

Mississippi
Indiana ...
Illinois

Alabama . .

.

Missouri

Whole number
Necessary to elect, 145.

President

49

C u
EJ3

3
23
15

Vice President

49

.E c

=• = t-i
c re

US

3P

« c

J2

o c

<

ELECTION FOR THE THIRTEENTH TERM, COMMENCING 4 MARCH 1837 AND TERMINATING

3 MARCH 184I.

States

Maine
New Hampshire
Massachusetts . .

Rhode Island . .

.

Connecticut . . . .

X'ermont
New York
New Jersey . . .

.

Pennsylvania . .

.

Delaware
Maryland
Virginia
North (."arolina .

South Carolina
(leorgia
Kentucky
Tennessee
Ohio
Louisiana
Mississippi
Indiana
Illinois

.Mabama
Missouri
.\rkansas
Michigan

President

1 42

23
15

Whole number I70

Necessary to elect, 148.
I

73 36

^ 4)

§.=
50*0

o

Vice President

U

42

30

M7

^o

77 47

ES

23

23

* Elected by the Senate.



UNITED STATES — PRESIDENTS AND VICE-PRESIDENTS

ELECTION FOR THE FOURTEENTH TERM, COMMENCING 4 MARCH 184I AND TERMINATING

3 MARCH 1845.

E2

10

7
14

7
42
S
30
3
10

23
15
II
II

15
15
21

5
4
9
5
7
4
3
3

President

States

Maine
New Hampshire
Massachusetts .

.

Rhode Island ...

Connecticut . . . .

X'ermont
New York
New Jersey . . . .

Pennsylvania . . .

Delaware
Maryland
\ irginia
North Carolina .

South Carolina .

Georgia
Kentucky
Tennessee
Ohio
Louisiana

_

Mississippi
Indiana
Illinois
Alabama
Missouri
Arkansas
Michigan

Whole number
Necessary to elect, 148

7

H

3

234

P5-2

23

Vice President

7
42
8

30

3

15
21

5

4

9

234 48

n

;> 5t_i

ELECTION FOR THE FIFTEENTH TERM, COMMENCING 4 MARCH 184S AND TERMINATING

3 MARCH 1849.

E2

6

7
26

9
TO

275

States

Maine
New Hampshire
Massachusetts
Rhode Island and Providence Plantations.
Connecticut
Vermont
New York • • •

New Jersey
Pennsylvania
Delaware
Maryland
Virginia
North Carolina *

South Carolina
Georgia
Kentucky
Tennessee
Ohio
Louisiana ^

Mississippi
Indiana
Illinois

Alabama
Missouri
Arkansas
Michitian

Whole number
Necessary to elect, 138.

President

rH (ft

170

13
23

105

Vice President

S2
o V

36

26

17

'9

6
6
12

9
9
7

3
5

3°
§>>•

*2

12

13

23

105



UNITED STATES — PRESIDENTS AND VICE-PRESIDENTS

ELECTION FOR THE SIXTEENTH TERM, lOMMENCING 4 MARCH 1849 ANM) TERMINATING
3 MARCH l8?3.

1. >

Ts
P o

t
6

7
26

13

States

Maine
New Hampshire
Massacliusetts
Rhode Island
Connecticut
\'ermont
New York
New Jersey
Pennsylvania

,

Delaware
Maryland
\'irginia
North Carolina
South Carolina
Georgia
Kentucky
Tennessee
Ohio
Louisiana
Mississippi
Indiana
Illinois

Alabama
Missouri
Arkansas
Michigan
Floricfa

Texas
Iowa
Wisconsin

Whole number
Necessary to elect, 146,

President

H 3

6

36

13

6

163

17

9

127

Vice President

° J;

6

36

7
26

13

"6

163

23

127

ELECTION FOR THE SEVENTEENTH TERM, COMMENCING 4
3 MARCH 1857.

MARCH 1853 AND TERMINATING

3 o

8

5

13

5

35
7

27

15
10
8

7
13

States

Maine
New Hampshire
Massachusetts
Rhode Island and Providence Plantations.
Connecticut
Vermont
New York
New Jersey
Pennsylvania
Delaware
Maryland
X'irginia
North Carolina
South Carolina
Georgia
Kentucky
Tennessee
Ohio
Louisiana
Mississippi
Indiana '•

Illinois

Alabama
Missouri
Arkansas
Michigan
Floricfa
Texas
Iowa
Wisconsin
California

296 Whole number
Necessary to elect. 149.

President



UNITED STATES — PRESIDENTS AND VICE-PRESIDENTS

ELECTION FOR THE EIGHTEENTH TERM, COMMENCING 4 MARCH 1857 AND TERMINATING

3 MARCH 1861.

V. >

E5
3 o

8

5

n
4
6

5

7
27

States

7
13

296

Maine
New Hampshire
Massachusetts
Rhode Island and Providence Plantations.
Connecticut
Vermont
New York
New Jersey
Pennsylvania
Delaware
Maryland
Virginia
North Carolina
South Carolina
Georgia
Kentucky
Tennessee
Ohio
Louisiana
Mississippi
Indiana
Illinois

Alabama
Missouri
Arkansas
Michigan
Florida
Texas
Iowa
Wisconsin
California

Whole number
Necessary to elect, 149.

President Vice President

s-l.

P9S

7
27

3

6

7
13
II

9
9
4

'3

4

5

13

4
6

5

35

23

174

^ o

^2

"m

7
27

3

6

7
13
11

9
9
4

3
4

J 74

5

13

4
b

5

35

23

114

ELECTION FOR THE NINETEENTH TERM, COMMENCING 4 MARCH 1861 AND TERMINATING

3 MARCH 1865. ^__

u >
U

n o

8

13

4
6

S

35
7

27

7
13

303

States

Maine
New Hampshire
Massachusetts
Rhode Island and Provi-

dence Plantations
Connecticut
Vermont
New York
New Jersej^
Pennsylvania
Delaware
Maryland
Virginia
North Carolina
South Carolina
(leorgia
Kentucky
Tennessee
Ohio
Louisiana _

Mississippi
Indiana
Illinois

Alabama
Missouri
Arkansas
Michigan
Florida
Texas
Iowa .

Wisconsin
California
Minnesota
Oregon

Whole number
Necessary to elect, 152,

President

I-I.5

5

13

5

35
4

27

23

180

U3
oH

39

o-S

Vice President

5

13

4
6

5

35
4

27

23

13

180 39



UNITED STATES— PRESIDENTS AND VICE-PRESIDENTS

ELECTION FOR THE TWENTIETH TERM, COMMENCING 4 MARCH 1865 AND TERMINATING

3 MARCH 1869.

u >

3 O

5

33
7

26

3
7

233

States

Maine
Xew Hampshire
Massachusetts
Rhode Island
Connecticut
Vermont
New York
New Jersey
Pennsylvania
Delaware
Maryland
\'irginia
North Carolina
South Carolina
(Jeorgia
Kentucky
Tennessee
Ohio
Louisiana
Mississippi
Indiana
Illinois

Alabama
Missouri
Arkansas
Michigan
Florida
Texas
Iowa
Wisconsin
California
Minnesota
Oregon
Kansas
West Virginia
Nevada

Whole number
Necessary to elect, 117.

President

5

33

26

\l

Vice President

5

33

26

7

13
16

II

"8

6°

ELECTION FOR THE TWENTY-FIRST TERM, COMMENCING 4 MARCH 1869 AND TERMINATING

3 MARCH 1873.

3 O

5

33
7
26

3
7

States

President

Maine
New Hampshire
Massachusetts .

Rhode Island .

.

Connecticut . .

.

Vermont
New York
New Jersey . . .

.

Pennsylvania .

.

Delaware
Maryland
Virginia
North Carolina
South Carolina
Kentucky
Tennessee ....
Ohio
Louisiana ^

Mississippi . . . .

Indiana
Illinois
Alabama
Missouri
Arkansas

. c

D

7
5

12

5

26

33
7

Vice President

u C

U5

I
12

t

5

26

10
21

8

K =

33
7



UNITED STATES— PRESIDENTS AND VICE-PRESIDENTS

ELECTION FOR THE TWENTY-FIRST TERM, COMMENCING 4 MARCH
3 MARCH 1873 — Continued.

AND TERMINATING

It;

285

9

States

Michigan
Florida
Texas
Iowa
Wisconsin
California
Minnesota
Oregon
Kansas
West Virginia
Nevada
Nebraska

Whole number of electors, excluding Georgia
Georgia

Whole number of electors
Necessary to elect, 148.

President

O 2
.0

71

9

80

\'ice President.

ca 3
o

71

80

ELECTION FOR THE TWENTY-SECOND TERM, COMMENCING 4 MARCH 1873 AND TERMINATING
3 MARCH 1877.

u

•82
3 O2"

States

President

O 10

'o

cn.5

o

O

Vice President

rt 3
ra-r, U.5

Kg S=

o
tn.2

Maine .

New Hampshire
Massachusetts .

.

Rhode Island . .

.

Connecticut . . . .

Vermont
New York
New Jersey . . . .

Pennsylvania . .

Delaware
Maryland
Virginia
North Carolina .

South Carolina .

Georgia
Kentucky
Tennessee
Ohio
Louisiana
Indiana
Mississippi
Illinois
Alabama
Missouri
Arkansas
Michigan
Florida
Texas
Wisconsin
Iowa
California
Minnesota
Oregon
Kansas
West Virginia .

Nevada
Nebraska

352 Whole number..
Necessary to

elect. 177.

286 286 3 3 I I

•The votes of three electors from Georgia were returned for Horace Greeley; but as he had died before the
vot^s were cast in the Electoral College, it was decided that they should not be counted.



UNITED STATES — PRESIDENTS AND VICE-PRESIDENTS

ELECTION FOR THE TWENTY-THIRD TERM, COMMENCING
3 MARCH 1881.

4 MARCH 1877 AND TERMINATING

u >

3 O

zo
6
6

15
II

5

15

3
3
5

9
35
10
22

3
29
4
7

369

States

Alabama
Arkansas
California — '. . -

Colorado
Connecticut . . . .

Delaware
Florida
Georgia
Illinois
Indiana
Iowa
Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts .

.

Michigan
Minnesota
Mississippi ....
Missouri
Nebraska
Nevada
New Hampshire
New Tersey . . . .

New York
North Carolina .

Ohio
Oregon
Pennsylvania - .

Rhode Island . .

South Carolina
Tennessee
Texas
Vermont
\''irginia

West Virginia .

Wisconsin

Whole number of electors.

Necessary to elect, 185.

President

«3
-;0

8

7

13
II

5

3
29

2 o

9
35

184

Vice President

13
II

5

3
29
4

7

185

Kg

184

The vote was canvassed and the result proclaimed by the Electoral Commission.

ELECTION FOR THE TWENTY-FOURTH TERM, COMMENCING 4 MARCH I»8l AND TERMINATING
3 MARCH 1885.



UNITED STATES— PRESIDENTS AND VICE-PRESIDENTS

ELECTION FOR THE TWENTY-FOURTH TERM

—

Continued.



UNITED STATES— PRESIDENTS AND VICE-PRESIDENTS

ELECTION FOR THE TWENTY-SIXTH TERM, COMMENCING 4 MARCH 1889 AND TERMINATING
3 MARCH 1893.

15

9

•i
6
8

14

13

7
9

iCi

5

3
4

23

3
30
4
9
12

13

4

States

Alabama
Arkansas
California
Colorado
Connecticut
Delaware
Florida
Georgia
Illinois

Indiana
Iowa
Kansas
Kentucky
Louisiana
Maine
Maryland
Massachusetts . .

Michigan
Minnesota
Mississippi
Missouri
Nebraska
Nevada
New Hampshire
New Jersey . . .

.

New York
North Carolina .

Ohio
Oregon
Pennsylvania . . ,

Rhode Island . .

.

South Carolina .

Tennessee
Texas
\'ermont
\'irginia

West Virginia .

.

Wisconsin

President

Wj3

5

3
4

36

23

3
30
4

Vice President

.•z

15

13

9

14

13

7

5

3
4

36

23

3
30

•4

10

7

b

3
4

9
16

9

11

401 Whole number
Necessary to elect, 202.

233 l6g 233 168

ELECTION FOR THE TWENTY-SEVENTH TERM, COMMENCING 4 MARCH 1893 AND TERMINATING
3 MARCH 1897.

.0 ^-

3
4
13

3
24
15

13

15
'4

9
9
17

3

States

Alabama . . . .

Arkansas . . .

.

California
Colorado . . . .

Connecticut
Delaware . .

.

Florida
Georgia
Idaho
Illinois
Indiana
Iowa
Kansas
Kentucky , .

.

Louisiana . . .

Maine
Maryland . . .

Massachusetts
Michigan . . .

,

Minnesota . .

.

Mississippi .

.

Missouri . . .

.

Montana . . . .

Nebraska . .

.

Nevada

President

8

g

'6

3
4
3
24
15

9
17

K 5

15

9
9

Vice President

6

3
4

13

24
15

(I.



UNITED STATES — PRESIDENTS AND VICE-PRESIDENTS

ELECTION FOR THE TWENTY-SEVENTH TERM - Continued.

35

3
23

4
32

4

9
4

12

15

4
12

States

New Hampshire
New lersey
New York
North Carolina
North Dakota
Ohio
Oregon
Pennsylvania
Rhode Island
South Carolina
South Dakota
Tennessee
Texas
\'"ermont
Virginia
Washington
West \ irginia
Wisconsin
Wyoming

Whole number
Necessary to elect, 22;^.

rt o

>

36
II

I

I

9

12

IS

277

President

3
32

4

145

« o

Vice President

mo

<

36

9

12

15

I

o

3
32

4

145

ELECTION FOR THE TWENTY-EIGHTH TERM, COMMENCING 4 M
3 MARCH I9OI.



UNITED STATES — LISTS OF IMPORTANT OFFICERS

ELECTION FUK THE TWE.NTV-NINTH TERM, COMMENCING 4

3 MARCH 1905.

MARCH 19OI AND TERMINATING



UNITED STATES — LISTS OF IMPORTANT OFFICERS

h 2 "

g ji >

8

14

4
23
4

34
4
9
4
12
18

3
4
12

5

7
13

3

476

Maryland
Massachusetts . .

Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada
New Hampshire
New Jersey . . . .

New York
North Carolina
North Dakota . .

Ohi(
Oregon
Pennsylvania
Rhode Island .

South Carolina
South Dakota .

Tennessee . . . .

Texas
Utah
Vermont
Virginia
Washington
West \'irginia
Wisconsin . . . .

Wyoming

States

Whole number
Necessary to elect, 239.

President

•§
^"^

o « ^
4J O S
,C O 11

16
14

18

3

4
34
4

5

7
3
3

336

P5 ^°

Vice-President

16

14

4
23
4
34

4
4

7
13

3

336

O

The popular vote received by the successful

Presidential candidates is as follows, 1824-1904:

Year

1824
1828
1832
1836
1840
1844
1848
1852
1856
i860
1864
:868
1872
1876
1880
1884
1888
1892
1896
igoo
904

Candidates

\. Jackson ....

A. Jackson
.\. Tackson
M. \'an Buren. .

\V. H. Harrison
T. K. Polk
Z. Taylor
F. Pierce

J. Buchanan . .

.

A. Lincoln
A. Lincoln
U. S. Grant
U. S. Grant
R. B. Haves . . .

J. A. Garfield...
G. Cleveland . . .

Benj. Harrison .

G. Cleveland . . .

VV. McKinley . .

VV. McKinley . .

T. Roosevelt . .

.

Total N'otc

I '53 544
647.286
687. S02
762 678

1,275.016
1,337.243
1,360.099
1 ,602,274
1,838.169
1,866,452
2,213,665
3.012,833
3.597.132
4,036.298
4.454.416
4,874.986
5.430.853
5.554.437
7.102,272
7,219,101
7.624.982

of the House of Representatives, the Chief Jus-
tices of the Supreme Court of the United
States, and all cabinet officers. Secretaries of
State, Secretaries of the Treasury, Secretaries of

War, .Attorneys General, Postmasters General,
Secretaries of the Navy, Secretaries of the In-
terior, Secretaries of Agriculture, Secretaries of
Commerce and Labor, and United States Minis-
ters, Envoys E-xtraordinary, and Charges
d'affaires to Great Britain, Germany, France,
and Russia.

See also United St.vtes— Cabinet Officers,
Senate Presidents and Principal Foreign
Ministers of; United States —-Presidential
AND Vice-Presidential Candidates.

Robert Brent Mosher,
Chief of the Bureau of Apppintmcnts. Depart-
ment of State.

United States— Cabinet Officers, Senate
Presidents and Principal Foreign Ministers of

the. In the following pages will he foimd a

complete list of the Presidents f"'' tempore of

the Senate of the United States, the Speakers

Presidents pro tem.
the Senate

of

U
I St

3dj

4th
j

5th

r

6th
j

I

7th
j

8th
I

9th

toth

John Langdon, of N. H.
Richard Henry Lee, of

Va.
John LanRdon. of N. H.
Ralph Izard, of S. C.
Henry Tazewell, of Va.
Sani'l. Livermore of N-H
William BinRham. of Pn.
\Vm. Bradford, of R- I.

Tacob Read, of S. C.
Theo. Sedgwick, of Mass.
Jolin Lawrence, of N. V.
James Ross, of Pa.
Sam'l Livermore. of NML
Uriah Tracv. of Conn.
John K. Howard, of Md.
Jas. Hillhouse. of Conn.
Abraham Baldwin, of Ga.
Stephen R. Bradley, of

Vt.
John Brown, of Ky.
Tcsse Franklin, of N. C-
Tos. .\nderson. of Tenn.
Samuel Smilh. of Md.
Samuel Smith, of Md.
Stephen R. Bradley, of

Vt.
John Milledce. of Ga.

Speakers of the House
of Representatn'es.

F. A. Muhlenberg, of
Pa.

Jonathan Trumbull, of
Conn.

F. .-\. MuhlcnberK. of
Pa.

Jonathan Davton. of
N. T.

Jonathan Davton, of
' N. J.
George Dent, of Md.,

pro tern.

Theodore Sedgwick, of
Mass.

Nath'l Macon, of N. C.

Nalh'I Macon, of N. C.

Naih'l Macon, of N. C.

Joseph B. Varnum. of

Mass.



UNITED STATES— LISTS OF IMPORTANT OFFICERS

Presidents PRO tem. of Speakers of the House
the Senate. of Representatives.

Presidents pro tem. of Speakers of the House
the Senate. of Representatives.

Iltb

I2th
'

14th

iStli

i6tli
j

17111

18th

19th
I

20th i

22d

Andrew GreRg, of Pa.
John Gaillard, of S. C.

John Pope, of Ky.
\\'m. H. Crawford, of Ga.
Joseph B, Varnum, of

Mass.
Tolin Gaillard, of S. C.
John Gaillard, of S. C.
John Gaillard, of S. C.
James Barbour, of Va.
Tames Barbour, of Va.
John Gaillard, of S. C,
John Gaillard, of S. C,

John Gaillard, of S. C.
John Gaillard, of .S. C.
Nathan'l. Macon, of N. C.
Nathan'l. Macon, of N. C.
Samuel Smith, of Md.
Samuel Smith, of Md.
Littleton W. Tazewell, of

\'a.

Littleton W. Tazewell, of
\'a.

Hugh L. White, of Tenn.
HuKh L. White, of Tenn.

23d < Geo. Poindexter, of Miss.

1 John Tyler, of Va.
\\'m. R. Kinp, of Ala.
Wm. R. King, of Ala.
Wm. R. King, of Ala.

' Samuel L. Southard, of
,>'-. J-

W illie P. Mangum, of
. X. C.

Willie P. Mangum, of
N. C.

David R. Atchison, of
Mo.

David R. Atchison, of
Mo.

' David R. Atchison, of
Mo.

Wm. R. King, of Ala.
Wm. R. King, of Ala.
David R. Atchison, of
Mo.

David R. Atchison, of
Mo.

Lewis Cass, of Mich.
Jesse D. Bright, of Ind.
Jesse D. Bright, of Ind.
Chas. E. Stuart, of Mich.
Jas. M. Mason, of Va.
Jas. M. Mason, of Va.
Thos. J. Rusk, of Texas.
Benj. Fitzpatrick. of ."Ma.
Benj. Fitzpatrick, of .\la.

Jesse D. Bright, of Ind.
Solomon Foot, of Vt.
Solomon Foot, of Vt.

Solomon Foot, of \'t.

Daniel Clark, of N. H.
Lafayette S. Foster, of
Conn.

Benj. F. Wade, of Ohio.

40th Benj. F. Wade, of Ohio.

24th
2ith
2bth

27th

28th

29tb

3otli

31st

32d
I

33d

34th
j

35tl>
i

Joseph B. Varnum, of
Mass.

Henry Clay, of Ky.
Henry Clay, of Ky.
Langdon Cheves, of

S. C.
Henry Clay, of Ky.

Henry Clay, of Ky.
I Henry Clay, of Ky.
I
T. \V. Taylor, of N. Y.
Philip P. Barbour, of

Va.
Henry Clay, of Ky,
John W. Taylor, of

N. Y.
Andrew Stevenson, of

Va.

Andrew Stevenson, of
Va.

Andrew Stevenson, of
Va.

Andrew Stevenson, of
Va.

John Bell, of Tenn.
Henry Hubbard, of N.

I H., pro tem.
^Jas. K. Polk, of Tenn.
Jas. K. Polk, of Tenn.
R. M. T. Hunter, of

Va.

John White, of Ky.

John W. Jones, of Va.
George_ W. Hopkins,

of Va.. pro tem.
Jno. \V. Davis, of Ind.

r John C. Winthrop, of
I Mass.

]
Armisted Burt, of S.

I C, pro tem.
Howell Cobb, of Ga.
Robt. C. Winthrop, of

Mass., pro tem.

Linn Boyd, of Ky.

36tb.

37th

38th
,

39th
'

Linn Boyd, of Ky.

Nathaniel P. Banks, of
Mass.

Jas. L. Orr, of S. C.

William Pennington, of
N. J.

Galusha A. Grow, of
Pa.

Schuyler Colfax, of
Ind.

Schuyler Colfax, of

41st Henry B. Anthony, of
R. I.

42d Henry B. Anthony, of
R. I.

f Matthew H. Carpenter,
_.

I
of Wis.

4-5"
I
Henry B. Anthony, of

L R. I.

44th Thos. W. Ferry, of Mich.

45th
46th
47th

48th

49th
I

Thos. W. Ferry, of Mich.
Allen G. Thurman, of O.
David Davis, of 111.

Geo. F. Edmunds, of Vt.
Tohn Sherman, of Ohio
John J. Ingalls, of Kan.

bchuy

f
Ind.

\
Schuyler Colfax, of

^ Ind.
i nieodore M. Pomeroy,
I of N. Y.
Jas. G. Blaine, of Me.

Jas. G. Blaine, of Me.

Jas. G. Blaine, of Me.

C Michael C Kerr, of
I nd.

( Sam'l J. Randall, of Pa.
Sam'l 1. Randall, of Pa.
Sam*I }. Randall, of Pa.

J. Warren Keifer, of
Ohio.

Jno. G. Carlisle, of Ky.

Jno. G. Carlisle, of Ky.

50th John J. Jngalls, of Kan.
( John J. Ingalls, of Kan.

5ist\Chas. F. Manderson, of

( Neb.
52d Chas. F, Manderson, of

Neb.
f Ishara G. Harris, of

.,j j Tenn.
^^^

] Matt. W. Ransom, of
[ N. C

54th Wm. P. Frye, of Maine.
SSth Wm. P. Frye, of Maine.
5t)th Wm. P. Frye, of Maine.

57th Wm. P. Frye, of Maine.

58th Wm. P. Frye, of Maine.

Jno. G. Carlisle, of Ky.

Thos. B. Reed, of Me.

Chas. F. Crisp, of Ga,

Chas. F, Crisp, of Ga.

Thos. B. Reed, of Me.
Thos. B. Reed, of Me.
David B. Henderson, of

Iowa.
David B. Henderson, of

Iowa.
Jos. G. Cannon, of 111.

CHIEF JUSTICES OF THE UNITED STATES.

John Jay, of New York Sept. 26, 1789
John Rutledge, of South Carolina July 1, 1795
Oliver Ellsworth, of Connecticut Mar. 4, 1796
John Marshall, of Virginia Jan. 31. 1801
Roger B. Taney, of Maryland Mar,
Salmon P. Chase, of Ohio Dec.
Morrison R. Waite, of Ohio Jan.

15. 1836
6, 1S64

21, 1874
Melville W. Fuller, of Illinois J uly 20, 1 888

SECRETARIES OF STATE.

Commissioned
John Jay, of New York, ad interim

Continued until Jefferson took charge
Thomas Jefferson, of Virginia Sept. 26, 1789
Edmund Randolph, of Virginia Jan. 2, 1794
Timothy Pickering, (Secretary of War),

ad interim Aug. 20, 1795
Timothy Pickering of Pennsylvania Dec. 10, 1795
Chas. Lee (Attorney General), ad interim May 13, 1800
John Marshall, of Virginia May 13, 1800
Samuel Dexter (Secretary of the Treas-

ury). " P''o ''<flc vice
'

. Tan.
'I Feb.

801
801

1801
I So I

1809
iSu

I, 1814
8. 1815
4. 1817
5» 1S17

{ohn Marshall (Chief Justice, ad interim
,evi Lincoln (Attorney General), ad in-

terim Mar.
James Madison, of \'irginia Mar.
Robert Smith, of Maryland Mar.
James Monroe, of \'irginia April
James Monroe (Secretary of War), ad

interim Oct.
Tames Monroe, of Virginia Feb.
}ohn Graham (Chief Clerk), ad interim. Mar. 4,

John Quincy Adams, of Massachusetts. . Mar. 5,

Richard Rush (Attorney General), ad in-

terim Mar. 10
Daniel Brent (Chief Clerk), ad interim. . Mar. 4
Henry Clay, of Kentucky Mar. 7,

J. A. Hamilton, of New York, ad interim. Mar. 4,

Martin Van Buren, of New York Mar. 6,

Edward Livingston, of Louisiana May 24. 1831
Louis McLane, of Delaware May 29, 1833
John Forsyth, of Georgia June 27
J. L. Martin (Chief Clerk), ad interim.. sA^r. 4
Daniel Webster, of Massachusetts Mar. 5

Hugh S. Legare (Attorney General), ad
interim May g

William S. Derrick (Chief Clerk), ad
interim June 21

Abel P. Upshur (Secretary of the Navy)
ad interim June 24

Abel P. Upshur, of Virginia July 24, 1843
John Nelson (Attorney General), ad

interim Feb.
John C. Calhoun, of South Carolina Mar.
James Buchanan, of Pennsylvania Mar.
John M. Clayton, of Delaware Mar.
Daniel Webster, of Massachusetts J"ly
Charles M. Conrad (Secretary of War),
ad interim Oct.

Edward Everett, of Massachusetts Nov.
William Hunter (Chief Clerk), ad in-

terim Mar.
William L. Marcy, of New York Mar.
Lewis Cass, of Michigan Mar.

Commissioned
William Hunter (Chief Clerk), ad in-

terim Dec.
Jeremiah S. Black, of Pennsylvania Dec.
William TI. Seward, of New York Mar.
Elihu B. VVashburne, of Illinois Mar. 5

Hamilton Fish, of New York Mar. 11

William M. Evarts, of New York Mar. 12
James G. Blaine, of Maine Mar. 5, ifi»i

Fred'k. T. Frelinghuysen, of New Jersey. Dec. 12, i88t
Thomas F. Bayard, of Delaware Mar. 6, 1885

i»i7
1825
.825
1829
1829

1834
1841
1841

1843

1843

1843

29, 1844
6. 1844
6, 1845
7. 1849

22, 1850

25, 1852
6, 1852

1853
1853
1857

IS, i860
17, i860

<;. 1861
1869
1869
1877
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SECRETARIES OF STATE.

Tames G. Blaine, of Maine
William F. Wharton (Assistant Secre-

tary), ad interim
John W. Foster, of Indiana
William F. Wharton (Assistant Secre-

tary), ad interim
Walter Q. Gresham, of Illinois

Edwin }•. Uhl (Assistant Secretary), ad
interim

Alvey A. Adee (Second Assistant Secre-
tary), ad interim

Hdwin F. Uhl (Assistant Secretary), ad
interit7i

Kichard Olney, of Massachusetts
John Sherman, of Ohio
U'illiam R. Day, of Ohio
Alvey A. Adee (Second Assist. Sec.)

John Hay, of the District of Columbia..
Elihu Root, of New York

Commissioned
Mar. 5. 1889

June 5. 1892
June 29, 1892

Feb. 23, 1893
Mar. 6, 1893

May 28, 1895

May 31, 1895

Tune I, 1895
June 8, 1895
Mar. 5, 1897
April 26, 1898
Sept. 17. 1898
Sept. 20, 1898
July 19, 1905

SECRETARIES OF THE TREASURY.
Commissioned

Alexander Hamilton, of New York Sept. 11

Oliver Wolcott, Jr., of Connecticut Feb. 2,

Samuel Dexter, of Massachusetts Jan. i,

Albert Gallatin, of Pennsylvania May 14,
William Jones (Secretary of the Navy),
ad interim April 21,

George W. Campbell, of Tennessee Feb. 9,
Alexander J. Dallas, of Pennsylvania.... Oct. 6,

William H. Crawford, of Georgia Oct. 22,
Samuel L. Southard (Secretary of the
Navy), ad interim Mar. 7,

Richard Rush, of Pennsylvania Mar. 7,

Samuel D. Ingham, of Pennsylvania. ... Mar. 6,

.*\sbury Dickins (Chief Clerk), ad interim June 21,
Louis McLane, of Delaware Aug. 8,

William J. Duane, of Pennsylvania May 29,
Roger B. Taney, of Maryland Sept. s^,
McClintock Y'oung (Chief Clerk), ad in-
terim June 25,

Levi Woodbury, of New Hampshire June 27,
McClintock Young (Chief Clerk), ad in-

terim Mar. 4,
Thomas Ewing, of Ohio Mar. 5,

McClintock Y'oung (Chief Clerk), ad in-
terim Sept. 13,

Walter Forward, of Pennsylvania Sept. 13,
McClintock Young (Chief Clerk), ad in-

terim Mar. I,

John C. Spencer, of New York Mar. 3,
McClintock Young (Chief Clerk), ad in-

terim May 2.

George M. Bibb, of Kentucky Tune
Robert J. Walker, of Mississippi Mar.
McClintock Young (Chief Clerk), ad in-

terim Mar.
William M. Meredith, of Pennsylvania.. Mar,
Thomas Corwin, of Ohio J^^^
James Guthrie, of Kentucky Mar.
Howell Cobb, of Georgia Mar.
Isaac Toucey (Secretary of the Navy)

ad interitn Dec.
Philip F. Thomas, of Maryland Dec
John A. Dix, of New York Jan.
Salmon P. Chase, of Ohio Mar.
George Harrington (Assistant Secre-

15,
6,

tary), ad interim July 1,

William P. Fessenden, of Maine July i,

George Harrington (Assistant Secre-
tary), ad interim Mar. 4,

Hugh McCulioch, of Indiana Mar. 7,
John F. Hartley (Assistant Secretary),
ad interim Mar. 5,

George S. Boutwell, of Massachusetts... Mar. 11,
William A. Richardson, of Massachusetts Mar. :7,
Benjamin H. Bristow, of Kentucky June 2,
Charles F. Conant (Assistant Secretary),

ad interim Tune 21,
Lot M. Morrill, of Maine June 21,
John Sherman, of Ohio Mar. 8,
Henry F, French (Assistant Secretary),

ad interim Mar. 4,
William Windom, of Minnesota Mar. 5,
Cliarles J, Folger, of New York Oct. 27,
Charles E. Coon (Assistant Secretary),

ad interim Sept. 4,
Henry F. French (Assistant Secretary)
ad interim Sept. 8,

Charles E. Coon (Assistant Secretary),
ad interim Sept, 1 5,

Walter Q. Gresham, of Indiana Sept. 24,
Hugli McCulioch, of Indiana Oct, 28,
Henry F. I'rench (Assistant Secretary),

ad interim Oct. 30,
T)aiiicl Manning, of New York Mar. 6,
Charles S. I''airchild. of New York .^pril i,

William Windom, of Minnesota Mar. 5,

789
795
801
802

813
814
814
816

8:^5

825
829
831
831

§33
833

834
834

841
841

841

843
843

844
844
845

849
849
850
853
857

860
860
861
861

864
864

865
865

869
869
873
874

876
876
877

884

884

884
884
884

884
885
887
889

SECRETARIES OF THE TREASURY.
Commissioned

Allured B. Nettleton (Assistant Secre-
tary), ad interim Jan. 30, 1891

Charles Foster, of Ohio Feb. 24, 1891
John G. Carlisle, of Kentucky Mar. 6, 1893
Lyman J. Gage, of Illinois Mar. 5, 1897
Leslie M. Shaw, of Iowa Jan. 9, 1902

SECRETARIES OF WAR.

Commissioned

27.
i3»

5»

17.

7,

I3»

Henry Knox, of Massachusetts Sept
Timothy Pickering, of Pennsylvania J^"-
James McHenry, of Maryland Jan.
Samuel Dexter, of ^lassachusetts May
Benjamin Stoddert (Secretary of the
Navy), ad interim June

Samuel Dexter (Secretary of the Treas-
ury), ad interim J^^*

Henry Dearborn, of Massachusetts Mar,
John Smith (Chief Clerk), ad interim,.* Feb.
William Eustis, of Massachusetts Mar.
James Monroe (Secretary of State), ad

interim Jan,
John Armstrong, of New York Jan.
James Monroe (Secretary of State), ad

interim Aug. 30,

James Monroe, of Virginia Sept. 27^
James Monroe (Secretary of State), ad

interim Mar. i,

Alexander J. Dallas (Secretary of the
Treasury), ad interim Mar. 14,

William H. Crawford, of Georgia Aug. i,

George Graham (Chief Clerk), ad interim Oct. 22,
John C. Calhoun, of South Carolina. ... Oct. 8,

James Barbour, of V^irginia Mar. 7,
Samuel L. Southard (Secretary of the
Navy), ad interim May 26,

Peter B. Porter, of New Y'ork May 26,
John H. Eaton, of Tennessee Mar. 9,

Philip G. Randolph (Chief Clerk), ad
interim June 20,

Roger B. Taney (Attorney General), ad
interim July 21,

Lewis Cass, of Ohio Aug. i,

Carey A. Harris (Commissioner of In-
dian Affairs), ad interim Oct, 5,

Benjamin F, Butler (Attorney General),
ad interim Oct. 26^

Joel R. Poinsett, of South Carolina Mar. 7,

John Bell, of Tennessee Mar. 5,

Albert M. Lea (Chief Clerk), ad iHien'm. Sept. 12,

John C. Spencer, of New York Oct. 12,

James M. Porter, of Pennsylvania Mar,
William Wilkins, of Pennsylvania Feb.
William L. Marcy, of New York Mar,
Reverdy Johnson (Attorney General), ad

interim Mar.
George W. Crawford, of Georgia Mar.
Samuel J, Anderson (Chief Clerk), ad
interim July

Winiield Scott (Major General, U. S.
A.), ad interim July

Charles M. Conrad, of Louisiana Aug.
Jefferson Davis, of Mississippi Mar.
Samuel Cooper (Adjutant General U. S.

A.), ad interim Mar.
John B. Floyd, of Virginia Mar,
Joseph Holt (Postmaster General), ad

interim Jan.
Joseph Holt, of Kentucky Jan.
Simon Cameron, of Pennsylvania. Mar.
Edwin M. Stanton, of Pennsylvania Jan.
Ulysses S. Grant (General of the Army),
ad interim Aug. 12,

Edwin M. Stanton, of Pennsylvania, re-

instated Jan. 13,
Lorenzo Thomas (Adjutant General, U,

S. A.), ad interim Feb. 21,

John M. Schofield May 28,

John A. Rawlins, of Illinois Mar. 11,

William T. Sherman, of Ohio Sept.
William W. Belknap, of Iowa Oct.
George M. Robeson (Secretary of the

Navy), ad interim Mar. 2,

Alphonso Taft, of Ohio Mar. 8,

James D. Cameron, of I'ennsylvania. , . , May 22,
George W. McCrary, of Iowa Mar. 12,

Alexander Ramsey, of Minnesota Dec, 10,

Robert T. Lincoln, of Illinois Mar. 5,

William C. Endicott, of Massachusetts.. Mar. 6,

Redfteld Proctor, of Vermont Mar. 5,

Lewis A. Grant (Assistant Secretary),
ad interim Dec, 6,

Stephen B. Elkins, of West Virginia..,. Dec. 22,
Daniel S. T^amont, of New York Mar. 6,

Russell A. Alger, of Michigan Mar. 5,

Elihu Root, of New York Aug. i,

William H. Taft, of Ohio Jan. 11,

15.
6.

8,
8,

15,

7.

3>
6,

5>
15.

9.
25*
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ATTORNEYS CENEKAL.

Coniiiiissioned
Edmund Randolph, of Virginia Sept. 26, 1789
William Bradford, of Pennsylvania Jan. z-j, 1 794
Charles Lee, of Virginia Dec. lu, 1795
Levi Lincoln, of Massachusetts Mar. 5, 1801
John lireckenridge, of Kentucky Aug. 7, 1805
Ca-sar A. Rodney, of Pennsylvania Jan. ao, 1807
William Pinkney, of Maryland Dec. 11, 1811
Richard Rush, of Pennsylvania Keh. 10, 1814
William Wirt, of Virginia Nov. 13, 1817
John AL Berrien, of Georgia Mar. 9, 18^9
Roger B. Taney, of Maryland J^^^ ~^» '^3^
Benjamin F. Butler, of New York Nov. 15, 1833
Felix Grundy, of Tennessee July 5, 1838
Henry D. Gilpin, of Pennsylvania Ian. 11, 1840
John J. Crittenden, of Kentucky Mar. 5, 1841
Hugh S. Legaje, of South Carolina Sept. 13, 1841
John Nelson, of Maryland July 1, 1843
John Y. Mason, of Virginia Mar. 6, 184s
Nathan Clifford, of Maine Oct. 17, 1846
Isaac Toucey, of Connecticut June ji, 1848
Reverdy Johnson, of Maryland Mar. 8, 1S49
John J. Crittenden, of Kentucky }n\y zz, 1850
Caleb Cushing, of Massachusetts Mar. 7, 1853
Jeremiah S. Black, of Pennsylvania Mar. 6, 1857
Edwin M. Stanton, of Pennsylvania Dec. 20, )86o
Edward Bates, of Missouri Mar. s, 1861
James Speed, of Kentucky Dec. 2, 1864

J. Hubley Ashton (Assistant Attorney
General), Acting July 17, 1866

Henry Stanbery, of Ohio July zi^ 1866
Orville H. Browning (Secretary of the

Interior), Acting Mar. 13, 186S
William M. Evarts, of New Y'ork July 15, 1868

J. Hubley Ashton (Assistant Attorney
General), Acting Mar. 5, 1S69

Ebenezer R. Hoar, of Massachusetts.... Mar. 5, 1869
Amos T. Akerman, of Georgia June ^3. 1870
George H. Williams, of Oregon Dec. 14. 1871
Edwards Pierrepont, of New York April 26, 1875
Alphonso Taft, of Ohio May 22, 1876
Charles Devens, of Massachusetts Mar. 12, 1877
Wayne MacVeagh, of Pennsylvania Mar. 5, 1881
Samuel F. Phillips (Solicitor General),

ad interim Nov. 14, 1881
Benjamin H. Brewster, of Pennsylvania. Dec. 19, 1881
Augustus H. Garland, of Arkansas Mar. 6, 1885
William H. H. Miller, of Indiana Mar. 5, 1889
Richard Olney, of Massachusetts Mar. 6, 1893
Judson Harmon, of Ohio June 8, 1895
Joseph McKenna, of California Mar. 5, 1897
John W. Griggs, of New Jersey Jan. 25, 1898
John K. Richards (Solicitor General),

ad interim Jan. 26, 1898
John K. Richards (Solicitor General)

,

ad interim April i, 1901
Philander C. Knox, of Pennsylvania April 5. igot
William H. Moody, of Massachusetts July 1, 1Q04

POSTMASTERS GKNERAL.

Samuel Osgood, of Massachusetts Sept. 26, 1789
Timothy Pickering, of Pennsylvania— .Aug. 12, 1791
Joseph Habersham, of Georgia Feb. 25, 1795
Gideon Granger, of Connecticut Nov. 28, 1801
Return J. Meigs, Jr., of Ohio Mar. 17, 1814
John McLean, of Ohio June 26, 1823
William T. Barry, of Kentucky Mar. 9, 1829
Amos Kendall, of Kentucky May i, 1835
John M. Niles, of Connecticut May 19, 1840
Selah R. Hobbie (First Assistant Postmas-

ter General), ad interim Mar. 4, 1841
Francis Granger, of New York Mar. 6, 1841
Charles A. Wicklifife, of Kentucky Sept. 13, 1841
Selah R. Hobbie (First Assistant Post-

master General), ad interim Sept. 14, 1841
Cave Johnson, of Tennessee Mar. 6, 1S45
Selah R. Hobbie (First Assistant Post-

master General), ad interim Mar. 6, 1849
Jacob CoUamer, of Vermont Mar. 8, 1849
Nathan K. Hall, of New York Tuly 23, 1850
Samuel D. Hubbard, of Connecticut. ... Aug. 31, 1852
James Campbell, of Pennsylvania Mar. 7, 1853
Aaron V. Brown, of Tennessee Mar. 6, 1857
Horatio King (First Assistant Postmas-

ter General), ad interim Mar. 9, 1859
Joseph Holt, of Kentucky Mar. 14, 1859
Horatio King (First Assistant Postmas-

ter General), ad intcriyn Jan. 1, 1861
Horatio King, of Maine Feb. 12, i86i
Montgomery Blair, of the District of Co-

lumbia Mar. 5, 1861
William Dennison, of Ohio Sept. 24, 1864
Alexander W. Randall (First Assistant

Postmaster General), ad interim July 17, 1866
Alexander W. Randall, of Wisconsin.... July 25, 1866
St. John B. L. Skinner (First Assistant

Postmaster General), ad interim Mar. 4, 1869
John A. J.

Creswell, of Maryland Mar. 5, 1869
James W. Marshall, of Virginia July 3, 1874

\'oL. 15—52

I'OSTMASTEKS GENERAL.
Commisioned

Marshall Jewell, of Connecticut Aug. 24, 1874
James N. T^ner, of Indiana July 12, 1876
David M. Key, of Tennessee Mar. 12, 1877
Horace Maynard, of Tennessee June 2, 1880
Thomas L. James, of New York Mar. 5, 1881
Timothy O. Howe, of Wisconsin Dec. 20. 1881
Frank Hatton (First Assistant Postmas-

ter General), ad interim Mar. 26, 1883
Walter p. Gresham, of Indiana April 3, 1883
Frank Hatton (First Assistant Postmas-

ter General), ad interim Sept. 25, 1884
Frank Hatton, of Iowa Oct. 14, 1884
William F. Vilas, of Wisconsin Mar. 6, 1885
Don M. Dickinson, of Michigan Jan. 16, 1888
John Wanamaker, of Pennsylvania Mar. 5, 1889
Wilson S. Bissell. of New York Mar. 6, 1893
William L. Wilson, of West Virginia... Mar. 1, 1895
James A. Gary, of Maryland Mar. 5, 1897
Charles Emory Smith, of Pennsylvania. . April 21, 1898
Henry C. Payne, of Wisconsin Jan. 9, 1903
Robert J. WjTine, of District of Columbia Oct. 10, 1904
George B. Cortelyou, of New York Mar. 6, 1905

SECRETARIES OF THE NAVY.

Benjamin Stoddert, of Maryland May 21, 1798
Henry Dearborn (Scc'y WarJ, ad interim April 1, 1801
General Samuel Smith ( memlwr of (ingress), in

charge for DearlMirn from Mar. 31, i8ox
Robert Smith, of Maryland July 15, iSoi

Paul Hamilton, of Soulh Carolina. Mar. 7, 1809
Charles W. Goldsborough (Chief Clerk), ad
interim Mar. 8, 1809

Charies W. Goldsborough (Chief Clerk), ad
interim , Jan. 7, 1813

William Jones, of Pennsylvania Jan. 12, 1813
Benjamin Homans (Chief Clerk), ad interim .

.

. Dec. 2, 1814
Benjamin \V. Crowninshield, of Massa-

chusetts Dec. 19, 1814
John C. Calhoun (Secretary of War), ad

interim Oct. 19, 1818
Smith Thompson, of New York Nov. 9, 1818
John Rodgers (Commodore, U. S. N.).
ad interim Sept. 1, 1823

Samuel L. Southard, of New Jersey Sept. 16, 1823
Charles Hay (Chief Clerk), ad interim.. Mar. 4. 1829
John Branch, of North Carolina Mar. 9, 1829
John Boyle (Chief Clerk), ad interim May 12, 1831

Levi Woodbury, of New Hampshire May 23, 1831
Mahlon Dickerson, of New Jersey June 30, 1834
James K. Paulding, of New York June 25, 1838
John D. Simms (Chief Clerk), ad interim Max. 4, 1841
George E. Badger, of North Carolina... Mar. 5, 1841

John D. Simms (Chief Clerk), ad mierim Sept. 11, 1841
Abel P. Upshur, of Virginia Sent. 13. 1841
David Henshaw, of Massachusetts }y\y 24, 1843
Thomas W. Gilmer, of Virginia Feb. 15, 1844
Lewis Warrington (Captain, U. S. N.),
ad interim Feb. 29, 1844

John Y. Mason, of V'irginia Mar. 14, 1844
George Bancroft, of Massachusetts Mar. 10, 1845
John Y. Mason, of X'irginia Sept. 9, 1846
William B. Preston, of Virginia Mar. 8, 1849
William A. Graham, of North Carolina. . July 22, 1850
Lewis Warrington (Captain, U. S. N.),
ad interim July 23, 1850

John P. Kennedy, of Maryland ^j"'^ ^~' '^52
James C. Dobbin, of North Carolina.... Mar. 7, 1853
Isaac Toucey, of Connecticut Mar. 6, 1857
Gideon \\'elles, of Connecticut Mar. 5, 1861
William Fa.xon (Assistant Secretary),
ad interim Mar. 4, 1869

Adolph E. Borie, of Pennsylvania Mar. 5, 1869
George M. Robeson, of New Jersey J^"^ ^5' ^^^9
Richard W. Thompson, of Indiana Mar. 12, 1877
Alexander Ramsey (Secretary of War),

ad interim Dec, 20, 1880
Nathan Goff, Ir., of West X'irginia Ian. 6, 1881
William H. Kunt. of Louisiana Mar. 5, 1881
William E, Chandler, of New Hampshire, .\pril 12. 1882
William C. Whitney, of New York Mar. 6, 1885
Benjamin F. Tracy, of New York Mar. 5. 1889
Hilary A. Herbert, of Alabama Mar. 6, 1893
John D. Long, of Massachusetts Mar. 5, 1897
William H. Moody, of Massachusetts.... April 29, 1902
Paul Morton, of Illinois July 1. 1904
Charles J. Bonaparte, of Maryland July i. 1905

SKCKKTARIES OP THE INTERIOR.

Thomas Ewing. of Ohio Mar. 8, 1S40

Daniel C. Goddard ^Chief Clerk), ad
interim July zi. 1850

Thos. M. T. McKennan, of Pennsylvania. Aug. 15, 1850
Daniel C. Goddard (Chief Clerk), ad

interim Aug. 27, 1850

Alexander H. H. Stuart, of Virginia Sept. 12, 1850
Robert McClelland, of Michigan Mar. 7, 1853

Jacob Thompson, of Mississippi Mar. 6. 1857
Moses Kelly (Chief Clerk), ad interim. . ]a.rt. 10. 1861

Caleb B. Smith, of Indiana Mar. 5, 1861



UNITED STATES— LISTS OF IMPORTANT OFFICERS

SECRETARIES OF THE INTERIOR.
Commissioned

John P. Usher (Assistant Secretary),
ad interim Jan. i, 1863

John P. Usher, of Indiana Jan. 8, 1863
James Harlan, of Iowa May 15, 1865
Orville H. Browning, of Illinois July 27, 1866
William T. Otto (Assistant Secretary),
ad interim Mar. 4, 1869

Jacob D. Cox, of Ohio Mar. s, 1869
Columbus Delano, of Ohio Nov. 1, 1870
Benjamin R. Cowen (Assistant Secre-

tary), ad interim Oct. i, 1875
Zachariah Chandler, of Michigan Oct. 19, 1875
Carl Schurz, of Missouri Mar. i^, 1877
Samuel J. Kirkwood, of Iowa Mar. 5, 1881
Henry M. Teller, of Colorado April 6, 1882
Merritt L. Jocelyn (Assistant Secre-

tary), ad interim Mar. 4, 1885
Lucius Q. C. Lamar, of Mississippi Mar. 6, 1885
Henry L. Muldrow (Assistant Secre

tary), ad interim Tan. 11, 1888
William F. Vilas, of Wisconsin Jan. 16, 1888
John W. Noble, jf Missouri Mar. 5, 1889
Hoke Smith, of Georgia Mar. 6, 1893
John M. Reynolds (Asst. Secretary), ad

interim Sept. I, 1896
David R. Francis, of Missouri Sept. i, 1896:
'Cornelius N. Bliss, of New York Mar. 5, 1897
Ethan A. Hitchcock, of Missouri Dec. 21, 1898

SECRETARIES OF AGRICULTURE.

Norman J. Colman, of Missouri Feb. 13, 1889
Jeremiah M. Rusk, of Wisconsin Mar. 5, 1889
Julius Sterling Morton, of Nebraska Mar. 6. 1803
James Wilson, of Iowa Mar. s, 1897

SECRETARIES OF COMMERCE AND LABOR.

George B. Cortelyou, of New York Feb. 16, 1903
Victor H. Metcali. of California Jiily i, 1904

UNITED STATES MINISTERS TO GRE.\T BRITAIN.

T. Pinckney. S. C. „, Minister
Plenipotentiary Jan. 12, 1792

John Jay, N. Y. ^ Envoy
Lxtraordinary Apr. 19, 1794

Rufus King. N. Y. „, Minister
Plenipotentiary May 20, 1796

Tames Monroe, Va. / Ministers (May 12. 1806
Wm. Pinkney, Md. f Plenipotentiary /July 27, i8n
Jona. Russell, R. I. Charge d'affaires

Albert Gallatin, Pa. ; Envoys Extraordi- .-

J. Q. Adams, Mass, / nary and Ministers.' April ly, 1813
J. A. Bayard, Del. ) Plenipotentiary /

J. 6. Adams, Mass.)
( J^n- 18, 1814

J. A. Bayard, Del. I Ministers Ian. 18, 1814
Henry Clay, Ky. > Plenipotentiary J Jan. 18, 1814
Jona. Russell, R. I. I and Extraordinary

)
Jan. 18, 1814

Albert Gallatin, Pa.J | Feb. 9, 1814
Envoy Extraordi-

J. Q. Adams, Mass. nary and Minister Feb. 28, 1815
Plenipotentiary

Richard Rush. Pa. do Oct. — , 1817
Rufus King, N. Y. do May 5, 1825
Albert Gallatin, Pa. do May 10, 1826
Tames Barbour, Va. do May 23, 1828
L^ouis McLane. Del. do April 18, 1829
M. Van Buren, N.Y. do Aug. i, 1831
Aaron Vail, N. Y. Charge d'affaires July 13, 1832
. c-. ir Envoy Extraordi-
A. Stevenson, Va. „^^y ^„^ Minister Mar. 16, 1836

Plenipotentiary
Edw, Everett, Mass. do Sept. 13, 1841
Louis McLane, Md. do June 16, 1845
Geo Bancroft, N.Y. do Sept. 9, 1846
A. Lawrence, Mass. do Aug. 20,1849
J. R. Ingersoll, Pa. do Aug. 21. 1852
J as. Buchanan. Pa. do Apr II 1853
Jno. -Appleton, Me. Charee d'affaires

ad interim Oct. 27. 1855
Envoy Extraordi-

Gco. M. Dallas, Pa. nary and Minister Feb. 4, 1856
Plenipotentiary

C. K. Adams, Mass. do Mar. 20, 1861
R. Johnson. Md. do June 12. 1868
J. L. Motley Mass. do Apr. 13. 1869
R. C. Schenck, Ohio do Dec. 22, 1870
E. Pierrepont, N.Y. do May 22, 1876
John Welsh, Pa. do Nov. 9, 1877
L R. Lowell, M.ass. do Jan. 26, 1880
Edw. J. Phelps, Vt. do Mar. 23, 1885
R. T. Lincoln, III. do Mar. 30, 1889

Ambassador
T. F. Bayard, Del. Extraordinary and Mar. 30, 1893

Plenipotentiary
John H»y, D. of C. do Mar. 19, 1897
J. H. Choate, N. Y, do Jan. 19, 1899
Whitclaw Reid, N. Y. .lo Mar. 6, 1905

UNITED STATES MINISTERS TO GERMANY.

Commissioned

Minister
Plenipotentiary
Charge d'affaires
Envoys Extraordi-
nary and Minsters Mar. 7,
Plenipotentiary

June

Mar.

do Mar. 1 8, 1846

J. Q. Adams, Mass.

H. Wheaton, N. Y.

H. Wheaton, N. Y.

A. J. Donaldson,
Tenii.

E. A. Hannegan,
Ind.

D. D. Barnard, N.Y.
P. D. Vroom, N. J.

J. A. Wright, Ind.
N. B. ludd. 111,

J. A. Wright, Ind.
G. Bancroft, N. Y.
G. Bancroft, N. Y.
J. C. B. Davis, N. Y.
Bayard Taylor, Pa.
A. D. White, N. Y.
A. A. Sargent, Cal.
Jno. A. Kasson, la.
G. H. Pendleton. O.
W. W. Phelps, N.J.
Theo. Runyon, N. J.
Theo. Runyon, N. J.

Edw. F. Uhl, Mich.

A. D. White, N. Y.
Charl. Tower, Pa.

UNITED STATES MINISTERS TO FRANCE.

1797

1835

1837

do
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UNITED STATES MINISTERS TO RUSSIA.

Commissioned

J. Q. Adams, Mass.

Levett Harris, Pa.
Albert Gallatin, Pa.

j

j. A. Bayard, Del. .

J. Q. Adams, Mass.
)

Wra. Pinkney, Md.

G. W. Campbell,
Tenn.

H. Middleton, S. C.

J >hn Randolph, V'a.

Jas. Buchanan, Pa.
Wm. Wilkins, Pa.

J. R. Clay, Pa.

Geo. M. Dallas, Pa.

C. C. Cambreleng,
N. Y.

Chas. S. Todd.^ Ky.
R. J. IngersoU.Conn.
A. P. Bagby, Ala.
N'. S. Brown. Tenn.
T. H. Seymour,
Conn.

F. \V. Pickens, S.C.
John Appleton. Me.
C. M. Clay, Ky.
Simon Cameron, Pa.
C. M. Clay, Ky.
A. G. Curtin, Pa.
las. L. Orr, S. C.
aI. Jewell, Conn.
Geo. H. Boker. Pa.
E. W. Stoughton,

N. Y.
r. W. Foster, Ind.
Wm. H. Hunt, La,
.Mph. Taft, Ohio.

^

G. V. N. Lothrop,
Mich.

Lambert Tree. 111.

.Mien T. Rice. N. Y.
Chas. E. Smith, Pa.
A. D. White, N. Y.
C. R. Breckinridge,

Ark.

E. .\. Hitchcock, Mo.

Charl. Tower, Pa.
R.S.McCormick, 111.

Geo-v.L.Meyer.Mass.

See also United States— Presidents and
Vice-Presidents of.

Robert Brent Mosher.
Chief of the Bureau of Appointments, Depart-
ment of State.

62. United States — The Great Seal of the.

On 4 July 1776, when the Declaration of Inde-
pendence had been finally acted upon, John
Hancock, president of the Continental Con-
gress, arose and said, "We now arc a nation,

and I appoint Benjamin Franklin, John Adams
and Thomas Jefferson a committee to prepare
a device for a Great Seal of the United States
of .\merica." The committee immediately pro-
ceeded to perform its assigned duty and after

six weeks of labor, during which time many
designs were submitted and considered, it was
agreed that the conjoint design of Jefferson be
reported to Congress on 10 Aug. 1776. His
device for a Great Seal was very elaborate,
containing on a shield something emblematic
of the several nations from which America was
peopled. Jefferson's report read as follows

:

"The committee to whom was referred on the
Fourth day of July last, the duty of preparing
a device for a Great Seal of the United States
of America, in Congress assembled, beg leave to
'eport the following description

:

Minister
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Second Quartering was intended for Scotland, a
thistle in its proper color or an argent field, represent-

ing Scotch people as included in our national fold.

Third Quartering, green, with a harp of gold, was
to be the respected symbol of Ireland, and was placed
upon the shield as a token to the Irish patriots who
took an active part in the war for independence.

Fourth Quartering was supposed to do honor to
the French people.

Fifth Quartering, in honor of the German settlers

was a golden field and upon it the imperial black
eagle.

The Sixth Quartering represented the Dutch and a
lion in gules was the emblem.

The dexter supporter of the shield was the God-
dess of Liberty, with a Phrygian cap on a staff. The
sinister supporter was to typify a continental soldier

in uniform, holding in right hand a hatchet, in the left

a gun. As a motto or " war cry " the Latin words,
" Bcilo vcl Pace." Above the shield an eye of Provi-
dence. The border contained the words: "The Great
Seal of the United States of America."

Franklin proposed for a Seal, Moses lifting

his wand and dividing the Red Sea, and
Pharaoh and his chariot overwhelmed with the

Du Simetiere's Design of Franklin's Suggestion.
Seal.

waters. For a motto well befitting the exist-

ing circumstances and one that would be a

cherished "war cry" for future generations he
suggested : "Rebellion to Tyrants is Obedience
to God." Franklin's aim was to depict that

Providence favored slaves and bondsmen, and
destroyed tyrants and usurpers ; and for his

illustration he chose the war between the Israel-

ites and Egyptians. In modern times the legend
on his design began to be used about 1645, and
was then used as a "war cry* by Cromwell's
party; it was intended to refer to Charles I.

The reinvention has been attributed by some, to

Oliver Cromwell, but later research would in-

dicate that John Bradshaw, president of the
court of judges who tried Charles I., is the
person who gave voice to this expressive motto.
Thomas Jefferson later adopted this motto as

his sentiment on his personal seal. But Jef-
fer.son suggested to the committee that the

Seal contain an obverse and a reverse side : on
the former the Cliildren of Israel, led by a

"cloud" by day and a "pillar of fire" by night

;

on the latter Hengist and Horsa the "Saxon
Chiefs, from whom we claim the honor of be-
ing descended, and whose political principles

and form of government we are now about to

assume."
John Adams' proposal was of a different

character ; he recommended— so the report
tells, "The choice of Hercules, as engraved by
Gribelinin this edition of Lord Shaftesbury.
You notice the hero resting on a club : Virtue
pointing to her rugged mountain on one hand,
and persuading to ascend ; and Vice gl.mcing
at_ her flowery paths of pleasure, wantonly re-
clining on the ground, displaying the charms
both of her eloquence and person, to seduce him

into vice." Hercules, as the central figure, was
to symbolize the young nation; indicating
strength, valor, perseverance, and immortality.
The Goddess of Pleasure, on the sinister side,

was to depict all forms of corruption, and
would thoroughly represent a lack of dignity
and respect, or the seven vices— pride, wrath,
envy, lust, gluttony, avarice and sloth. The
Goddess of Virtue, on the de.xter side, was to

be the guide of the young government and as
such would enforce her "seven cardinal excel-
lences," namely. Faith; Hope; Charity; Pru-
dence

; Justice ; Fortitude, and Temperance.
These few designs were then carefully con-

sidered by the committee and finally Franklin
suggested that the draughts be placed in Jeffer-

son's hand and that he select the meritorious
features in all and combine them into a con-
joint device. This is how it came about that

Jefferson reported to Congress the composite
device for a Great Seal. In this conjoint de-
sign by Jefferson, we see several new ideas—
namely, a goddess of Justice, and the 13 shields

in the border, representing the colonies, bound
together by 13 links of a chain. He also added
the motto, "E Pluribus Unum," and his draw-
ing dated the Seal MDCCLXXVI.

In the spring of 1779, Congress was over-
joyed at the evacuation of Philadelphia and
anon returned to the patriotic city to continue
its important work, and again the Continental
Congress began to arrange for a Committee on
Great Seal. On the afternoon of Wednesday
24 March 1779, James Lovell of Massachusetts
addressed the Continental Congress on the
"Grand Future of the United States," referring
in the course of his speech to the grand triumph
of Gates over the British at Saratoga. John
Jay was the presiding officer, and he appointed
Mr. Lovell of Massachusetts, with Scott of Vir-
ginia, and Houston of Georgia, as a committee,
requesting that they report within a fortnight.

The committee immediately set to work, but the
bulk of the labor fell to the hands of Chairman

Adams' Design.

Lovell, who applied for artistic assistance to Du
Simetiere, who had done justice to the devices

suggested by the former committee. After a

lapse of some 10 days Lovell showed his device

to his coadjutors, who highly approved of the

same, and on the 10 May following the com-
mittee reported that—

The Seal shall be four inches in diameter; on one
side the arms of the United States as follows:

'i'he Shield charged in the field witli thirteen diagonal
strips, alternately red and white.

Supporters: Dexter, warrior holding a sword; sinis-

ter, a figure representing Peace, bearing an olive branch.

The Crest, a radiant constellation of thirteen stars.

TTie Motto: " Bello vel Pace."
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The Legend round the achievement* '* Seal of the
United States."

On the Reverse: The Figure of Liberty, seated on
a chair, holding the staff and cap.

Motto: "Semper"; underneath, " MDCCLXXVI."

The report made a favorable impression on
the members. On accomit of important matters
demanding immediate attention, further con-
sideration of the Seal was postponed until 17

May, when after a lengthy and heated discus-

Lovell's Design (Obverse). Lovell's Design (Reverse).

sion, the report was ordered to be recotnmitted.
The committee to whom was recommitted the
re-devising of the proposed Seal, made their re-

port on Wednesday, 17 May 1780, just one year
to the day, when they gave their tirst report.

The chairman, Mr. Lovell, rose in Congress and
read:

The Committee, to whom was referred, on the 17^^
of March last (1779). the report of a former Committee
on the devices of a Great Seal of the I'nited States_ in
Congress assembled, beg leave to »-eport the following
description:

The Seal to be three inches in diameter, on one side
,

the Arras of the United States as follows: The Shield
charged in field azure, with thirteen diagonal stripes,

alternate rouge and argent.
Supporters: Dexter, a Warrior holding in hand a

bow and arrow. Sinister, a figure representing Peace,
bearing the olive branch.

The Motto: *' Bello vel Pace Paratus."
The Legend around the achievement: "The Great

Seal of the United States.''

On the Reverse: The figure of Liberty seated on a
chair holding a staff and cap.

The Motto: " Virtute Perennis." Underneath,
MDCCLXXX.

Much to the surprise of the committee, and
especially Mr. Lovell, the Continental Congress
was hard to please, and contrary to what they
had expected, their report was rejected: and
once more the matter of a Seal rested till

months and even years rolled by. Early in

April 1782, John Hanson, then president of the

Confederation Congress, briefly addressed that

body on the necessity of a National Seal, and
appointed Henry Middleton, Elias Boudinot, and
Edward Rutledge as a committee to prepare a

suitable device. The committee, after a dili-

gent search for something appropriate, finally

agreed that they report substantially as the com-
mittee of 1780, and so on 9 May 1782, Chair-
man Middleton submitted the former designs.

In consequence of Congressional dissatisfaction

the entire previously submitted devices were,
on 13 June 1782 referred to Charles Thomson,
secretary of the Confederation Congress. On 13
June 1782, immediately after his appointment,
he, in the company of Dr. Arthur Lee and Elias
Boudinot. set out soliciting designs for the
Seal. They had called on several prominent men
of Philadelphia, requesting, they should devise
designg, and among those called upon was one,

a young and talented graduate, Will Barton.
A.M., brother of the patriotic Dr. Benjamin
Barton. Young Barton unhesitatingly told

riiomson, that he would diligently comi)ly with
the request, and the three missionaries left,

feeling sure that an appropriate device would
ripen ere the next morn. Barton at once be-
gan rummaging through his few books on
heraldry, and after remaining up nearly all that
night, retired believing that the question of an
ideal Seal was solved. Some few days after
Barton submitted the following

:

Arms.—Paleways of thirteen pieces, argent and gules;
a chief azure; the escutcheon placed on the breast of an
American eagle (the bald-headed), displayed proper;
holding in his beak a scroll, inscribed with the motto,
viz.

:

** E Pluribus Unum,"
and in his dexter talon, a palm or an olive branch; in
the other a bundle of thirteen arrows; all proper.

For the Crest.— Over the head of the eagle, which
appears above the escutcheon, a glory, or breaking
through a cloud, proper, and surrounding thirteen stars,
forming a constellation, argent on an azure field.

In the exergue of the Great Seal,
Jul IV., AIDCCLXXVI."

In the margin of the same,
" Sigil. Mag. Reinub. Confoed. Americ."

Remarks.—The escutciieon is composed of the chief
and pale, the two most honorable ordinaries; the latter
represents the several States, all joined in one solid
compact entire, supporting a chief, which unites the
whole and represents Congress. The motto alludes to
the Union. 'The colors or tinctures of the pales are
those used m the flag of the United States. White sig-
nifies purity, innocence; red, hardiness and valor. The
chief denotes Congress. Blue is the ground of the
American uniform, and this color signifies vigilance, per-
severance, and justice.

The meaning of the crest is obvious, as is likewise
that of the olive branch and arrows.

Mr. Thoinson was highly pleased with Bar-
ton's device, but intimated that the design if

anything was too plain, whereupon Barton of-

Barton's First Design. Barton's Second Design.

fered to complete another. On 15 June Barton
again called at Thomson's residence where he
found the secretary. Dr. Arthur Lee and Elias

Boudinot awaiting his arrival. After a few mo-
ments of verbal exchange he handed them a

large drawing with the following description:

A device for an armorial achievement for the Great
Seal of the United States of America, in Congress as-

sembled, agreeable to the rules of Heraldry, proposed by
William Barton. A.M.

Arms.—Barry of thirteen pieces, argent and gules, on
a canton azure, and many stars disposed in a circle_ of

the first; a pale or, surmounted of another, of the third,

charged in chief, with an eye surrounded with a glory
proper; and in the fess-point an eagle displayed on the
summit of a Doric column, which rests on the base of

the escutcheon, both as the stars.

Crest.—Or an helmet of burnished gold damasked,
grated with six bars, and surmounted with a cap of
dignity, gules, turned up ermine, a cock armed with
gaffs proper.

Supporters.—In the dexter side: the genius of Amer-
ica (represented by a maiden with loose auburn tresses),
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having on her head a radiated crown of gold encircled

with a sky blue fillet, spangled with silver stars, and
clothed in a long loose white garment bordered with

green. From her right shoulder to her left side a scarf,

semee of stars, the tinctures thereof the same as iii the

canton; and round her waist a purple girdle, fringed or

embroidered, argent, with the word ** Virtue," resting

her interior hand on the escutcheon, and holding in Uie

other the proper standard of the United States, having

a dove argent perched on the top of it.

On the sinister side; a man in complete armor, his

sword-belt azure fringed with gold, his helmet encircled

with six bars, and surmounted by a red cap of dignity,

two blue plumes; supporting with his dexter hand the

escutcheon, and holding in the interior a lance, with

the point sanguinated, and upon it a banner displayed,

vert; in the fess-point a harp strung with silver, between
a star in chief, two fleurs-de-lis in fess, a pair of

swords in saltier, in basses, all argent. The tenants of

the escutcheon stand on a scroll, on which is the follow-

ing motto:
" Deo Favente,"

which alludes to the eye in the arms, meant for the eye

of Providence.
Over the crest, in a scroll, this motto:

" Virtus Sola Invicta."

After thoroughly discussing the matter they

agreed, that Barton had done exceedingly well,

but they believed the device entirely too elab-

orate and complex; and also that he had failed

Barton's Third Design
(Obverse).

Barton's F'ourth Design
(Reverse of third design).

to present them with a design of the reverse

side of his proposed seal. Mr. Barton, how-
ever, satisfied them that he would abridge the

obverse, and furnish a reverse by the next meet-

ing, which they agreed should be the following

night. As per appointment he called i6 June
and presented liis new sketches, the description

of which is as follows

:

OBVERSE SIDE.

Arms: An escutcheon consisting of a blue border,

spangled with thirteen white stars, and divided in the

centre, perpendicularly by a gold bar; on each side of

this division, within the blue border; thirteen bars or

stripes, alternately white and red, like the American
flag, adopted 14 June 1777. Within the Doric column a
gold bar bearing a displayed eagle on its summit.

Crest: A helmet of burnished gold, and engrated
with six bars, and surmounted by a red cap of dignity

such as dukes wear, with an ermine lining; supporting
a displayed cock armed with gaffs, in the sinister talon

he held the new ensign of the Confederacy, the stars

and stripes — and in the dexter talon a sword, on the

point 01 which was suspended a wreath of laurels.

Above the crest this motto:
" In Vindiciam Libertatis.'*

Supporters: On the dexter side, the genius of
America (represented by a maiden with loose, auburn
tresses), having on her head a radiated crown of gold,

encircled with a sky-blue fillet, and clothed in a long
loose white garment, bordered with green. From her
right shoulder to her left side a scari, semee of stars,

the tinctures thereof the same as in the shield-border,
and around her waist a blue girdle, fringed or em-
broidered with silver; her sinister hand rested on and
supported the shield, and upon her dexter hand was
perched a dove argent.

The sinister supporter was an ideal or typical Amer-
ican soldier dressed in a uniform peculiar to an Amer-
ican, with a naked sword in the hilt, on his head a felt

hat, distinguishing him as an officer, with his dexter

hand resting on the escutcheon, and in his sinister a
wrapped roll of paper (evidently the Declaration of In-
dependence). The tenants of the escutcheon stand on a
scroll on which is the following motto; *' Virtus Sola
Invicta."

The entire is designated as *' Great Seal of the
American Confederacy. ' He proposed as the reverse,
the following;

An unfinished pyramid, consisting of ten layers of
stone, [He undoubtedly intended that there should be
thirteen.] In the zenith, the eye of Providence, sur-
rounded with a glory. Over or about the eye the Latin

Ehrase " Deo Favente "— with God's favor. At the
ase of the pyramid the word "Perennis"; the former

motto is the same as on his second design and the latter

is taken from the device of the second committee on
the Seal.

Secretary Thomson decided he would report

the first design of Mr. Barton as the obverse
and his fourth design as the reverse, as fol-

lows :

The Secretary of the United States, in Congress as-

sembled, to whom were referred the several reports of
committees on the device of a Great Seal to take order
reports:

That the device for an armorial achievement and re-

verse of a Great Seal for the United States in Congress
assembled, is as follows:

Arms: Paleways of thirteen pieces, argent and gules,

a chief azure. The escutcheon on the breast of tlie

American bald eagle, displayed proper, holding in his

dexter talon an oHve branch and in his sinister, a bundle
of thirteen arrows, all proper, and in his beak a scroll,

inscribed with this motto:
" E Pluribus Unum."

For the Crest: Over the head of the eagle, which
appears above the escutcheon, a glory, or breaking
through a cloud proper, and surrounding thirteen stars,

forming a constellation, argent on an azure field.

Reverse : A pyramid unfinished. In the zenith an
eye in a triangle, surrounded with a glory proper. Over
the eye these words:

" Annuit Coeptis."
On the base of the pyramid the numerical letters

MDCCLXXVI., and underneath the following motto:
** Nevus Ordo Seclorum."

Thomson's report was adopted on 20 Jime
1782, and Congress instructed him to have the

design executed in metal. Accompanying the

sketch was the following definition of the Seal

;

this is the authentic meaning of our emblem:

Adopted Seal (Reverse). Adopted Seal (Obverse).

Remarks and Explanations: The escutcheon is com-
posed of the chief and pale, the two most honorable
ordinaries. The pieces paly, represent the several states

all joined in one solid compact entire, supporting a chief

which unites the whole and represents Congress. The
motto alludes to this Union. The pales in the Arms
are kept closely united by the chief, and the chief de-

pends upon that union, and the strength resulting from
it for Its support to denote the Confederacy of the

United States of America, and the preservation of the

Union through Congress.
The colors of the pale are those used in the flag of

the United States of America; white signifies purity

and innocence; red. hardiness and valor; and blue, the

color of the chief, signifies vigilance, perseverance, and

justice. The olive-branch and arrows denote the power
of Peace and War. which is exclusively vested in Con-

gress. The constellation denotes a new State taking

Its place and rank among sovereign powers. The es-

cutcheon is borne on the breast of the American eagle,

without any other support, to denote that the United

States of America ought to rely on their own virtues.
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Reverse: The pyramid signifies strength and dura-

tion. The eye over it and the motto, allude to the many
and signal interpositions of Providence in favor of the

American cause, llie date underneath is that of the

IJeclaration of Independence; and the words under it

signify the beginning of the new American era which
commences from that date.

It has been claimed of late years, that we
owe the design for our nation's mark, to Sir

John Prestwick of England. That this state-

ment has been made through carelessness and

lack of thorough research on the part of our

historical writers, can easily be proven ; and in-

asmuch as we have definite authority to estab-

lish this proof let us as Americans closely stand

by our American patriot, Will Barton, and
give him this honor due and preserve his name
among the other great benefactors of the Union.

The following letter Secretary Thomson wrote
Will Barton a few days after the adoption of

the Great Seal, and in it there is all the evi-

dence possible to refute the claims of the Royal-

ists. It is as follows:
Philadelphia, Penn.

Mr. Will Barton, Sir:
I am much obliged for the perusal of the * Elernents

of Heraldry ' which I now return. I have Just dipped
into it so far as to be satisfied that it may afford a fund
of entertainment, and may be applied by a State to use-

ful purposes. I am much obliged for your very val-

uable present of ' Fortescue de Laudibus Legum An-
glic,* and shall be happy to have it in my power to make
a suitable return.

I enclose you a copy of the device by which you
have displayed your skill in heraldic science, and which
meets with general approbation.

i am, sir. Your obedient, humble servant,
(Signed) Charles Thomson.
June 24, 1782.

In reference to the above letter Mr. Barton
in after years wrote the following note, which
goes to corroborate the statement, that he de-

signed the present Great Seal of the United
States

:

Lancaster, Penn.
In June 1782, when Cong^ress was about to form an

armorial device for a Great Seal for the United States,

Charles Thomson, Esq., then secretary, with the Hon.
Arthur Lee and Elias Boudinot, members of Congress,
called on me and consulted me on the occasion. The
Great Seal, for which I furnished those gentlemen with
devices Cas certified by Charles Thomson, Esq.), was
adopted by Congress on the 20th of June 1782. Mr.
Thomson informed me four days after the design met
with general approbation.

(Signed) W. Barton.

Charles Thomson had the obverse side of

the seal cut in brass — the reverse side was
never cut or used. Strictly speaking the na-

tional documents are not sealed as the enact-

ment calls. The first time the Great Seal was
used it was found on a commission dated 16

Sept. 1782, granting full power and authority

to Gen. George Washington for arranging with
the British for exchange of prisoners of war.
This commission is signed by John Hanson,

president of the Confederation Congress, and
countersigned by Charles Thomson, secretary

of the same body ; the seal on this document
being impressed upon the parchment, over a
white wafer, fastened by red wax in the upper
left hand corner, instead of the lower left hand
corner as is now the custom. This document
is in the possession of the State Department and
few papers are more carefully stored or more
highly cherished. The seals of many of our
States contain emblems borrowed from the
"Great Seal." This is also true of many of the

seals of government departments. The historic

and much admired china set of the White House
has the Great Seal blazoned upon every piece—
the seal being in heraldic tinctures. The Great
Seal of the United States being used very fre-

quently, its wear of necessity is great, and sev-

eral secretaries of state had it retouched and
corrected. Officially the Great Seal has been
changed in Webster's term, in Frelinghuysen's
term, and in John Hay's term.

In 1841, during the administration of Presi-

dent Tyler, it was found by Webster, then sec-

retary of state, that the Seal was badly worn
and beyond the engraver's power of redemption.

The President then ordered that Webster see

that a new Seal be engraved. The engraver, it

seems, found it difficult to engrave the bundle of

13 arrows, and with Webster's advice and con-

sent agreed that six arrows would suffice.

Second Great Seal — 1841 Present Great Seal.

(Webster's).

In 1885, during the administration of

Chester A. Arthur, Mr. Frelinghuysen, the sec-

retary of state, found that the Great Seal was
badly worn and beyond restoration. The sec-

retary consulted Mr. Arthur, who ordered that

a new Seal be executed. This Seal also lacks

the true heraldic significants. In 1903 Secre-

tary John Hay's attention was called to the

lapses in the execution of the Seal and Presi-

dent Roosevelt ordered that a new one be made.

The present Seal is a beautiful emblem and is

considered the most artistic "hand mark" of the

nations. See Seal.
B. J. CiGRAND,

Author of 'History of American Emblems.^
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United States Army. See Armv of the

United States.

United States Architecture. See Architec-
ture, American.

United States Christian Commission, a

unique and almost unparalleled association in

its origin and operation, which came into ex-

istence during the Civil War, for the purpose

of promoting the spiritual welfare of the Fed-

eral soldiers, sailors, marines, etc., while allevi-

ating, comforting, and humanizing their temporal

needs. It originated at a convention of the

Young Men's Christian Associations of the

Northern States, called for the purpose i6 Nov.

1861, in the city of New York, and while the

war lasted was in full operation. Its activities

became familiar to nearly everyone throughout

the entire community and the civilized world,

and it received liberal and generous support in

voluntary services, money, supplies, and litera-

ture. The appointed members of the commis-

sion were George H. Stuart, Philadelphia; Rev.

Rollin H. Neale, D.D., Boston
;
John P. Crozer,

Philadelphia; Bishop E. S. Janes, New York;

Rev. M. L. R. P. Thompson, D.D., Cincinnati;

Hon. B. F. Manierre, New York; Col. Clinton

B. Fiske, Saint Louis; Rev. Benjamin C. Cutler,

D.D., Brooklyn; John V. Farwell, Chicago;

Mitchell H. Miller, Washington; and John D.

Hill, M.D., Buffalo. The commission met at

Washington, D. C, and organized by appointing

George H. Stuart as chairman ; Hon. B. F.

Maniere, treasurer; Rev. A. M. Morrison, sec-

retary ; while the executive committee was com-
posed of George H. Stuart, Bishop Janes, Dr.

Cutler, Charles Demond, and the Hon. B. F.

Manierre. The commission was located at first

in New York. During the first year changes in

the commission were filled by Jay Cooke, Phil-

adelphia, and Rev. James Eels, D.D., Brooklyn.

The Rev. W. E. Boardman replaced the Rev.

A. M. .Morrison as secretary; Joseph Patterson

the Hon. B. F. Manierre as treasurer; and for

convenience the commission removed to Phila-

delphia. While the central office of the coin-

mission was in Philadelphia, important auxil-

iary branches were organized in all the large

cities and towns, whose officials and members
were especially active in promoting this great

mission of mercy.
As the operations of the committee involved

large expenditures, it was necessary to make
proper provision to meet them. From the com-
mencement the finances were carefully managed.
The committee resolved to incur no responsibil-

ities which could not be promptly met, and to

this rule they steadily adhered. The policy in-

spired public confidence, and contributed not a

little to the prosperity and efficiency of the

commission. The usual mode of awakening
and continuing an interest in its behalf was by
spreading information before the people through

the religious and secular press, by public meet-

ings, by special appeals and by enlisting the

clergy to bring the subject before their congre-

gations. Tliis latter method was productive of

large results. Lotteries, raffles, and other doubt-

ful means of raising funds, then much in vogue,

sensational or clap-trap appeals, were studiously

avoided. To select, commission, and send

forth persons to act as delegates was a most
important and delicate duty. These persons

represented, on the one hand, the commission
and the Christian and patriotic sentiment of the

people ; and on the other, had to accommodate
themselves to the rules of the military and naval

service, commend themselves and their work to

the officers in charge, and minister acceptably to

the physical, mental, and religious wants of the

men. To the appeal of the commission for

helpers there was a whole-hearted response, and
the difficulty arose to make a proper selection

from among those who offered their services;

4,859 delegates were commissioned during the

war. From its origin to its close the commis-
sion had the warm approval of the general

government, and received every possible facility

for carrying out its operations ; transportation

and telegraph companies assisted, and the Amer-
ican Bible and Tract Societies donated for dis-

tribution thousands of their publications. The
cash receipts of the commission during the four

years of the war amounted to $2,524,512; the
value of the stores donated was $2,839,445; the

value of the publications donated was $300,000.

Chapels for religious worship and temporary
libraries were established in the camps; 136,152

sermons were preached and prayer meetings
held, and, among other work, the delegates wrote
92,321 letters and gave the dead Christian burial,

also suitably marking the graves of the known
dead. Consult: 'United States Christian Com-
mission— Facts, Principles, and Progress'

(1863) ;
< Memorial Record of the New York

Branch of the United States Christian Commis-
sion' (1866).

United States Daughters of 1812, National
Society of. This society is an organization
founded for the purpose of memorializing
historical events from the close of the

war of the American Revolution to the

formation of the United States (as such)
and till the close of the second war with Great
Britain in 1815, to collect all historical, genea-
logical and biographical data, to search for

and bring to light any valuable documents per-
taining to that period and to carefully classify

and preserve the same. It is preparing a home
where the descendants of the patriots of that

time can be sheltered as old age, loss of friends

and money leaves them uncared for. It takes

up all patriotic w'ork called forth by current
circumstances such as that of the Spanish-.'^mer-

ican w-ar, w-hen it sent nurses and books and
necessities to the army and cared for the fam-
ilies which were left in need at home. It has
placed tablets in historical places— one in the

Post Chapel at West Point in honor of the

army of that period, one on Columbia College to

mark the "Chain of Defenses" in 1818-1815, and
is now preparing one for Lundy's Lane. The
monument is being completed on the Field of

Chalmette (Battle of New Orleans) and one put
up in Detroit in honor of Gen. Alexander Ma-
comb, and in Plattsburg, N. Y., in honor of the

victory there. Efforts are being made to save

the frigate Constitution, the sloop Polly (in

commission from Maine in 1814), to raise

Perry's flag-ship— the Niagara— and to hold

in patriotic remembrance the Constellation,

the oldest naval vessel now in existence.

It sends remembrances to Hiram Kronk,

the only survivor of that war, now 104

years of age, and commemorates the birt'

of the United States Navy (by the naval



UNITED STATES DAUGHTERS OF 1812

memorial exercises of casting flowers upon tlie

water in honor of those lost in action, and by
furnishing rooms in the buildings built for the
navy in Brooklyn and in California) ; honors the
framing and adoption of the Constitution of the
United States, and their formation, and rejoices

that the 'Star Spangled Banner' was so loyally

brought forth by Francis Scott Key under the
influence of the action at Fort McHenry. The
Western States are marking the spots of protec-
tion during that pitiless border warfare which
succeeded the Revolution.

This present society is the outcome of the
*General Society United States Daughters 1812,"

founded by Flora Adams Darling in 1892, on the
anniversary of the Battle of New Orleans, 8 Jan-
uary. Its work begins where that of the revolu-
tionary commemorative societies leaves off,

namely, when the Treaty of Peace was ratified by
the Congress in session on 14 Jan. 1784. The
qualifications for membership are : Any woman
over 18 years of age, of good character, and a
lineal descendant of an ancestor who rendered
civil, military, or naval service during the War
of 1812, or the period of tlie causes which led to

that war (subsequent to the War of the Revo-
lution), 14 Jan. 1784 to 2 Nov. 1815, may be
eligible to membership, provided, the applicant
be acceptable to the society. Girls under 18 and
over 10 years of age can join this society, and
shall be called "Juniors." This comprises women
whose lineal ancestors took part in the framing
of the Constitution of the United States, mem-
bers of any of the congresses during tlie admin-
istration of Presidents Washington, Adams, Jef-
ferson, Madison, and the first two years of
President Monroe, were in the Wyoming Dis-
turbances in Pennsylvania, Shay's Rebellion in

Massachusetts, Wars with the Miamies, Wyan-
dotts, Delawares, Pottawatamies, Shawnees,
Chippewas and Ottawas, during the Whiskey
Rebellion in Pennsylvania, War with France,
War with Tripoli, Burr Conspiracy, Sabine Ex-
pedition in Louisiana, the Naval affair on the
Chesapeake, the Embargo Troubles on Lake
Champlain, War with the Northwest Indians,
Florida Seminole War, Peoria Indian War,
Creek Indian War, the Louisiana Purchase
Commissioners and the Second War with Great
Britain up to the time when Commodore Deca-
tur's treaty with the Algerians was ratified by
the LInited States Congress on 2 Nov. 1815.

The name "United States Daughters" covers
the period from 1784 to 1812. "Daughters of
1812" the period from l8t2 to 1815, and the two
names are connected without a repetition of the
word "Daughters." The form of organization
is as near that of the United States Government
as is possible. The entire society is the people.

The associate council of delegates is the Con-
gress. The executive board is the cabinet,

wliile each organized State is perfectly inde-

pendent as is each of the United States.

The five years from l8g2 to 1897 ended in the
organization of the following States: New York,
Mrs. William Gerry Slade, president; Louisi-

ana, Mrs. John B. Richardson, president; Michi-
gan, Mrs. Alfred Russell, president. In 1901 the

society received a federal incorporation by act
of the Congress of the United States, its charter
being one of the last — if not the last — bill

signed by President McKinley, on 25; February,
is as follows, and contains its purposes:

Be it enacted by the Senate and House of Representa-
tives of the United States of Atnerica in Congress
assembled, That Mrs. Klora Adams Darling, of New
York; Mrs. William Gerry Slade, of New York; Mrs.
Louis W. Hall, of Pennsylvania; Mrs. Edward Roby. of
Illinois; Mrs. M. A. Ludin, of New York; Mrs. Le Roy
Sunderland Smith, of New York; Miss Helen G. Bailey,
of New Hampshire; Mrs. Alfred Russell, of Michigan;
Mrs. William Lee, of Massachusetts; Mrs. William Tod
Helmuth. of New York; Mrs. Nelson V. Titus, of
Massachusetts, their associates and successors, are hereby
created a body corporate and politic in the District of
Columbia, by the name of the National Society of
United States Daughters of Eighteen Hundred and
Twelve, for patriotic, historical, educational and benevo-
lent purposes, the objects of which are as follows: To
perpetuate the memory and spirit of the men and women
who were identified with the war of eighteen hundred
and twelve by publication of memoirs of famous women
of the United States during that period, and the inves-
tigation, preservation, and publication of authentic rec-
ords of men in the military, naval and civil service of
the United States during the said period; by making the
society one of the factors of educational and patriotic
progress, and by the promotion and erection of a house
or home where the descendants of the zealous and brave
patriots who achieved American independence who have
need of such a home may be sheltered from the storms
of life.

That the said society is authorized to hold real and
Personal estate in the United States, so far only as may
e necessary to its lawful ends, to an amount not ex-

ceeding two hundred thousand dollars, and may adopt a
constitution and make by-laws not inconsistent with
law, and may adopt a seal.

At this time the following States had been
added: 1897, Pennsylvania, Mrs. Louis W.
Hall; 1897, Massachusetts, Mrs. Nelson V.
Titus; 1900, Maine, Mrs. Charles A. Dyer; 1900,
Ohio, Mrs. T. L. A. Greve ; 1900, Maryland, Mrs.
Robert C. Barry; 1901, Wisconsin, Mrs. Charles
Catlin. Since then, and up to 1904, the addi-
tional organized States are: Vermont, 1901,
president, Mrs. Clarence F. R. Jenne; Georgia,
1901, president. Miss Nina Hornady; Missouri,
1901, president, Mrs. Western Bascome; New
Jersey, 1901, president. Miss M. Louise Edge;
Colorado, 1902, president, Mrs. William T.
Gauss; Delaware, 1902, president, Mrs. Millard
F. Corkran ; Illinois, 1903, president, Mrs. Rob-
ert Hall Wiles; Texas, 1903, president, Mrs.
Z. T. Fulmore ; District of Columbia, 1903, pres-
ident, Mrs. Frank Wheaton ; Mississippi, 1903,
president, Mrs. William R. Wright.

Organizing presidents have been appointed
in Alabama, Miss E. J. Hansell ; Washington,
Mrs. Esther Allen Jobes ; Iowa, Miss Mary C.
Key ; New Hampshire, Miss Elizabeth Flather

;

Arkansas, Mrs. Charles Henry Wilmans ; Ken-
tucky, Mrs. George H. Wilson.

There have been but two national presidents,
Mrs. Flora Adams Darling (till 1897) and Mrs.
William Gerry Slade of New York city.

The national vice-presidents have been : Mrs.
Stephen Adams, Webster, Ohio ; Miss Georgina
Campbell, Ohio: Mrs. Celestra Waldron, Ohio;
Mrs. William Gerry Slade, New York; Mrs.
Louis W. Hall, Pennsylvania: Mrs. George A.
Ludin, New York : Mrs. William H. Brearley,
New York; Mrs. Charles .A. Dyer, Maine; Mrs.
Alfred Russell, Michigan; Mrs. Nelson V.
Titus, Massachusetts: Mrs. Western Bascome,
Missouri : Mrs. Sullivan Johnson, Pennsylvania.

The 18 honorary vice-presidents national in

honor of the 18 States in the Union at the time
of the War of 1812 are as follows: Mrs. Louis

J. Allen. Mrs. A. M. Bailey, Mrs. Braxton
Bragg, Mrs. William H. Brearley, Mrs. Jefferson
Davis, Mrs. J. C. Fremont (deceased). Miss
Elizabeth Benton Fremont, Mrs. James A. Gar-
field, Mrs. Ulysses S. Grant (deceased). Miss
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Mary Grace Hall, Mrs. J. D. Iglehart, Mrs. Sul-

livan Johnson, Mrs. William Lee, Mrs. William

A. McKinley. Mrs. Edward Roby, Mrs. Russell

Sage, Mrs. Nellie Grant Sartoris, Mrs. Letitia

Tyler Semple, Mrs. William Gerry Slade, Mrs.

Leroy Sunderland Smith.
Mrs. Wili,i.«lM Gerry Slade,

National President and New York State Pres-

ident.

United States, Decorative Art in. See

Decorative Art in the United States.

United States Indian Training and Indus-

trial School, at Carlisle, Pa. It was estab-

lished on the present site in 1879; but its real

beginning was in 1875, when 74 Indians were

brought as prisoners of war to Fort Marion,

Saint Augustine, Fla, When put to work at the

fort they proved intelligent and trustworthy, and

their skill as workmen aroused the interest of

some of the women of Saint Augustine, who
established a school for them and taught them

English. In 1878, when their term of confine-

ment was over, 22 asked to stay in the East to

attend school, 17 of whom were placed at Hamp-
ton Institute ; Capt. R. H. Pratt of the United

States army was then authorized to bring 50

more Indians from the Dakota reservation to

Hampton. He soon found that a separate

school for the Indians was desirable, and the

abandoned army post at Carlisle was assigned

for the uses of a school in 1879. In October

of that year he brought the first Indian pupils

to Carlisle. The aim of the school has always

been to prepare tlie Indians to take part in the

life of a civilized community as citizens on an

equality with other citizens, and thus to free

them from especial and separate supervision.

The courses offered are of elementary and
secondary grade, and are grouped about

four central subjects, the English language, his-

tory and literature, science, and form and num-
ber (including geometry and algebra). There
are also e.xcellent music and art departments.

A normal department was organized in 1894
and provides instruction in psycliology (ele-

mentary), pedagogics, history of education,

and methods of teaching sloyd, with prac-

tice work. The industrial work is a prominent
feature, half the school day being devoted
to some productive industry. Instruction and
practice is given in carpentry, blacksmithing,

painting, harness-making, tinsniithing, shoe-mak-
ing, laundry work, hospital and nurse work,
sewing, household and domestic economy (in-

cluding special course in bread-making), farm-
ing and dairying. Another important part

of the work is the systematic physical training,

gymnastic classes being arranged for boys and
girls in all grades; athletic sports are also en-

couraged, and the football team has a national

reputation for excellent playing. The most dis-

tinctive feature of the scliool is the "outing sys-

tem," by which the .'^chool requires all its stu-

dents to spend at least one year in some white
family under the_ supervision of the school.

During the winter they attend the public school

in their neighborhood, and when not in school

receive regular wages for work on the farm or
in the home; a portion of these wages is placed
in the school bank and draws interest. Tliis

system, which has l>een in force since the be-

ginning of the schools, has proved eminently

successful; the Indians have been pleasantly

welcomed in the homes to which they go, and

have proved themselves, as a rule, helpful and

congenial members of the family. Over 800

pupils are sent out every summer, and about

half that number remain out every winter. The
aim of this system is to enable the Indians to

gain direct, personal experience in self-support

by honest work, and an insight into the respon-

sibilities and amenities of civilized family and

institutional life in its best and most attractive

forms. The united earnings of the students

who were working outside, in 1902-3, amounted

to $31,393. A weekly paper, 'The Red Man
and Helper,' is printed in the school shop by

Indians. The school is under the control of

the Indian Office of the United States govern-

ment, and is supported by government appro-

priation. The students in 1904 numbered 1,069;

the total enrolment since the beginning was

5,135-

United States Military Academy. See

Military Academy, United States.

United States National Museum, a na-

tional depository for scientific and historical

collections under the administration of the

Smithsonian Institute (q.v.), located at Wash-
ington, D. C. The beginning of the museum
was Smithson's cabinet of minerals, and other

collections gathered by exploring expeditions,

which had been placed under the charge of the

Smithsonian Institute by the act establishing it

in 1846. The name of United States National

Museum was not adopted until 1876, when the

Smithsonian Institute added to the collections

already made the exhibits prepared to illustrate

the resources and ethnology of the United

States at the Centennial Exhibition, together

with a large amount of material presented by 34
foreign nations. In 1879 Congress appropriated

$250,000 for a museum building ; but this has

for some time been inadequate for the proper

housing of the collections, and a new building

was provided for in 1903 by the appropriation

of $3,500,000. The chief means of adding to

the collection are by the specimens gathered by
government explorations and surveys, by ex-

changes, by gift, and by limited purchases pro-

vided for in the Congressional appropriation.

The museum is under the general direction of

the secretary of the Smithsonian Institute, and
under the special charge of an assistant secre-

tary and curators, appointed by the secretary;

and receives an annual appropriation from the

government. Its collections are naturally best

for matters relating to North America ; the

material illustrating the arts and occupations
of the American Indians and the fisheries of
the United States is particularly valuable; and
the historical collections containing personal
relics of famous Americans are interesting.

The Museum publishes 'Proceedings' and an
'Annual Report,' containing scientific articles

describing or illustrating the collections; aid
is also given to students in using the collections

for purposes of scientific research.

United States Naval Academy. See
Naval Academy, United States.

United States Naval Observatory, The.
See Naval Observatory, The United States,

United States Navy. See Navy of the
United States.
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United States, Painters of. We must
look upon Benjamin West (1738-1820) as tlie

first of the American painters. Of course art on
tlic American continent in his days was an
exotic, and most of West's hfe was spent in
London; yet he was born in Pennsylvania and
early brought up under American inlluences and
did not go to London until he was 25 years of
age. He painted history and portraits, and his

inrtuence on the English school of painting was
certainly of transatlantic origin, for he taught
them to abandon such conventionalities as the
use of classic costume in the treatment of heroic
subjects of modern time like the 'Death of Nel-
son' and the 'Death of General Wolfe'. It

must, however, be said that his compositions
were over-studied and not natural ; the action
conventional and melodramatic; the draperies,
though learned, heavy and untrue ; his color de-
ficient in freshness and variety. His figures are
often vapid and without character; yet he pre-
served a certain dignity and consistency in the
treatment of his subjects which almost raised
his mediocrity to excellence. Perhaps his best
works are his life-sized portraits and family
groups, and his greatest misfortune was that he
left the new world for the old and submitted
himself to the conventionalities of London in-

stead of working out a new field in the life of
his native land. One of his best and most
natural pictures, 'Penn's Treaty with the In-
dians,' was sold in 1851 for $2,200. To be
classed with West as one of the early painters

of the United States is Gilbert Stuart (i7SS-
1828) (q.v.), of whom West was an early
patron. Stuart made himself immortal by his
masterly portraits of George Washington, the first

President of the United States. In the many
likenesses which he executed of this great
personage he has shown himself an illustrious

member of that English school which includes
the names of Gainsborough, Reynolds, and Law-
rence. An American painter of the same period
was John Trumbull (1756-1843), who painted
the "Battle of Bunker Hill,' and whose pic-

tures are familiar to all visitors of the Capitol
at Washington.

Washington AUston (q.v.) (1779-1843) was
born in South Carolina and was, like American
artists of that period, a painter of scriptural

and heroic subjects. From his use of color and
light he has been styled "The American Titian."

He was intimate with Thorwaldscn and Cole-
ridge, and the latter said of him, that he was
surpassed by no man of his age in artistic and
poetic genius. It must, however, be said of him
that his grandeur of conception was often
superior to his power of execution.

John Singleton Copley (1737-1815) must be
considered as belonging to the same group of
American painters, although he left the United
States in middle life. He was encouraged in
London by the generous benevolence of West,
who never overlooked a fellow countryman. He
'vas made a member of the London Royal Acad-
emy in 1779, and altliough he had been almost
self-taught his work was much superior to that
of many academicians. His principal pictures
representing

_
historic events and containing

many portraits will always be valuable, and his
'Death of Major Pearson' was bought for the
National Gallery in 1864 for the sum of $8,000.

American Landscape.—As soon as American

painting cast itself free from the traditions of
Europe there was developed a great school of
landscape painting. The glories of American
scenery immediately claimed the attention of the
pencil and the brush.

Thomas Cole (1801-48) was the founder
of what is known as the Hudson River school.
Although born in England he removed to the
United States in his 18th year and all his best
landscapes were those chosen from American
scenery. Among his contemporaries and suc-
cessors were Frederick Edwin Church, Albert
Bierstadt and Bradford, who were especially re-

markable for their representations of abnormal
landscape effects such as they discovered in

Arctic scenery, in the mountains of South Amer-
ica and the bizarre glories of the Yellowstone
Park. Their pictures produced a profound
sensation both in Europe and America, though
many of them were more conspicuous for the
strange and startling features of the natural
scenery which they portrayed than for the orig-

inality of treatment or imaginative power which
they displayed. The freshest and most original
painter whose earliest work shows the influence
of Cole and of the Hudson River school, was
Georges Inness, who proved himself capable of
producing work which did not rely for its suc-

cess upon mere panoramic size or grandeur of
distance. Inness, to judge from his 'Berkshire
Hills,' 'Sunshine and Clouds,' was profoundly
influenced in his work by the genius of the
Barbizon school. He was of a religious temper-
ament, and in many of his paintings we are
struck by a deep thoughtfulness, a half melan-
choly feeling after the supernatural, such as are
conspicuous features in the works of Corot.
Although his 'Midsummer' is elaborated with
the most profound knowledge of tonality and
a remarkable power of atmospheric lucidity it is

almost impressionistic in freshness and off-

handedness. Yet Inness is credited with the re-
mark, "While pre-Raphaelism is like a measure
worm trying to compass the infinite circumfer-
ence, impressionism is the sloth enveloped in
its own eternal dullness."

There are three names which should be
grouped together as representative of the gen-
uine American spirit of independence and dis-
covery in modern painting. George Inness was
a member of this group, and by his side stood
Whistler and John La Farge. La Farge is in-

deed one of tlie most striking personalities in

the history of American painting. Even though
his daughtsmanship sometimes emphasizes ex-
pression at the expense of academic correctness,
he has something of that versatility which we
associate with the artists of tlie Renaissance.
He is a writer and a thinker. He has the artifi-

cer's love of effect as represented in glass and
metal. While he can rise on the wings of
poetry and devotion to the conception and ex-
ecution of great religious paintings, he revels
in the sparkling combinations of tinted crystals

and brass work, and as an art theorist had the
happy power of thinking out, expressing in

words and thoroughly trusting his own sensa-
tions— a power of isolation and independence
rarely to be found excepting in artists of the

first genius. The same faculty belongs to the
life of James A. McNeill Whistler. He was a
pathfinder and a discoverer. He was for in-

stance, among those who found out and ex-
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pounded the significance of Velasquez and
Rembrandt as sources of inspiration in modern
art, and who by practical example taught Eng-
lish and American artists to recognize reality

in the art of China and Japan. His * Portrait of

My Mother* must be looked upon as embody-
ing not only his intensity of conception, his

brilliant simplicity of execution, but also his

sweetness and devotional tenderness of mind.
His landscape studies, or symphonies as he
chose to call them, testify to his craving for

abstract expression in art. His etchings ap-

proach in their suggestiveness and freedom of

touch to that perfection which before him had
been monopolized by the Dutch school, and it is

not too much to say that in daring originality

and simplicity, earnestness and absolute gran-

deur Whistler stands alone among the artists

of his century.

The works of John Singer Sargent were
very happily represented to the eyes of the

American public by the exhibition of his works
which was given in Copley Hall, Boston, in

1899. He was then about 40 years of age, and
in his 125 portraits and sketches appeared what
was worthy to be reckoned the production of

a lifetime. A second exhibition held at the

same city, 1904, contained later works of still

more extraordinary value. We see in his pic-

tures more perhaps than in those of any of his

contemporaries that a genuine American school

of painting does actually exist. His virtuosity,

the tricks of his technique, may be French, but
the pose, the handling, the unconventional ar-

rangement are distinctly American. The as-

surance and certainty with which he treats the

most hackneyed subjects are inspired by the

fresh breezes of the West, and the mark which
he has made in art circles on both sides of the

Atlantic is due to his great faculty of combining
in a portrait the individualism of the sitter in

posture and expression with the suggestiveness

of harmonious accessories. His most perma-
nent claim to artistic glory will ultimately rest

upon his mural paintings in the Boston Public
Library, some of which are unsurpassed for

power, dignity and decorative effect by any
work of the kind executed in the 19th or 20th

century.

A great number of American painters have
passed over into the European school and have
quickly assimilated the style and technique of
French and German masters. The crowd of
American gentlemen w'ho paint with ease has
thus been multiplied. The American Gerome
and the American Piloty have appeared
over and over again, and Breton fisher girls

and German historic pictures signed by art-

ists from New York, Boston or Philadel-
phia have become monotonously tedious. It is

therefore refreshing to come upon work like

that of Winslow Homer, who appears in

this country as among the forceful and indi-

vidual men who refuse to be hampered by a
foreign convention. No one can refuse this

artist the title of American painter. As a boy
at Cambridge, Mass., he led the out-of-door life

which made him acquainted with nature in sky,

in land and animated life. In early manhood he
represented 'Harper's Magazine' as a war artist,

.^s a landscape painter he spent for many years
the life of a recluse on the coast of Maine.
Some of his most powerful, most original pic-

tures are inspired by the scenery with which he
was surrounded in his lonely hermitage at Scar-
boro. His *West Wind' and 'The Maine
Coast' are among the most genuine and sug-
gestive of American landscapes, although in

dimensions, distance and panoramic compre-
hensiveness they are mere vignettes, snap-shots

which the modest eye of the painter has taken
in and transferred without dramatic grouping or
artistic comment to his imperishable canvas.

It is somewhat difficult to classify Edwin A.
Abbey among contemporary American artists.

Probably he will be taken and placed in a niche
among the immortals as a supremely success-
ful illustrator. There are some artists whose
strength lies in presenting the ideal in concrete
form. They take up some figure of religion or
mythology and embody by their pencil the 'Im-
maculate Conception* or the <Muses on Heli-
con.' There are others who conceive their own
story and tell it as Millais in his 'Order of Re-
lease' or his 'Autumn Leaves.' There is a
third class of painters who choose some of the
most salient incidents of poetic or historic liter-

ature and represent it in line and color. To this

last class of painters belongs Edwin A. Abbey.
We do not realize until we see his pictures

what an immense field for imagination is to be
found in this sphere of artist activity. Indeed,
we are made to feel in seeing the marvellous
creations of Abbey that he has added something
to the beauty and dignity of every episode
which he has illustrated. His interpretations
of Shakespeare and Goldsmith, of Sir Thomas
Malory and Robert Herrick prove that he ver-
itably shares and enlarges the romantic mood of
the author whose words and music he has
transformed into vivid pictures of life. His
decorations of the Boston Public Libary con-
stitute a monument of American art in which
are blended all the religious sentiment, the
chivalric enthusiasm and the archseological
learning which have been presented to the world
by the intellectual activity and serious energy
of the 19th century, but as wall paintings they
are patchy and lack continuity and harmonious-
ness of general effect.

A most curious and interesting figure in

American art history is that of George Fuller,

born at Deerfield, Mass., in 1822. His life on a
farm familiarized him with the features of ex-
ternal nature and probably this experience
prompted his declaration in which self-reliance

is blended with artistic sincerity. "I have con-
cluded to see nature for myself, through the
eyes of no one else, and put my trust in God,
awaiting the result." This clear and simple
mood of mind well fitted him for the work
which he has done in American art. His life

including his 15 years' work on a farm, during
which perfod his pictures were unseen by the

public, reads like a romance. His bankruptcy
as a tobacco grower forced him in 1875 to come
out as a painter, when he made a reputation and
a living as a producer of beautiful and sug-
gestive pictures. His 'By the Way Side,'

'Turkey Pasture in Kentucky,* 'The Quad-
roon,' and his nude 'Arethusa' exhibit the
wide extent of his capacity and the remarkabla
skill and learning of this genuine artist.

Among American landscapists must be men-
tioned Homer D. Martin, whose work rises far

above that of all others of the Hudson River
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school. He paints in two moods, one of which
is impressionistic, the other thoughtful and
interpretative. The first is seen in his natural-

istic picture 'Westchester Hills,' the second in

his somewhat fanciful painting 'Tlie Sun Wor-
shipers,' in which the trees on a ridge of hills

are bending under a western breeze before the

rising sun. What is most lovable in Martin's
pictures is the infinite and tender expanse of
his skies. These skies tremble and quiver with
light. His clouds are moving fleets of luminous
vapor. To the picture lover Homer D. Martin
stands on the highest pinnacle of American
poetic painters.

George D. Forrest Brush is one of the stu-

dents of Gerome who has perhaps more than
any other American artist reflected the particu-

lar genius of his master. His creations are
characterized by singular novelty and imagina-
tive force. Take, for instance, "His Silence

Broken.' Here we see a glimpse of river —
dense forests on either side— an Indian in a

canoe turning up his face startled by the cry of

a wild goose bursting from the covert and pass-

ing by overhead. The genuineness, the clever-

ness, the directness of this representation would
be enough to establish an artist's reputation in

any age.

Among American landscape painters— of
men, that is, who paint external nature in such
a way as to produce a composition— Alexander
H. VVyant will always hold a prominent place.

The School of Poussin and Claude Lorraine
has left a host of imitators, and perhaps the
Hudson River school were too much under the

influence of these European masters who sought
in a landscape the symmetry and perspective of
an architectural structure or a dramatic group
of figures. In Wyant we find a certain re-

markable combination of the grandeur of Sal-

vator Rosa and the realism of the camera. .*\

good example of his work is 'The Mohawk
Valley,' and of his more subtile and imaginative
mood we may find represented in his remarkable
'Moonlight and Frost.' He must be looked
upon as the most triumphant impressionist of
the .\merican school. Among those who share
his honors in this particular may be mentioned
Julian Alden Weir.

Dwight W. Tryon is a New Englander by
birth, and his work seems to suggest the posses-
sion of those qualities which are generally
credited to the New England character. What
is the most remarkable in all recent .American
art is the absence of anything like definite ex-
position ; the artist seems to take the spectator
by the hand and to say help me to interpret this.

He portrays the mysterious light and shade,
the masses and outlines of the landscape with
the most faithful, the most passionate devo-
tion. But he will not interpret it excepting so
far as his unconscious mood leads him to do so.

Of such painters Tryon is a brilliant example.
The American temperament is here typically
represented ; his works have largeness and bold-
ness combined with the utmost subtility and re-

finement of detail.

Horatio Walker must be classed as one of the
leading American painters of this period. In
some respects he resembles Moreland, although
quite superior to the slovenliness and quite equal
to the truthfulness and sympathetic treatment
of that great artist. His 'Milking' is quite

characteristic of his style. Here we find a

stable interior, with dull brown walls. A wo-
man dressed in blue is milking a black and white
cow, while the calf is standing by. The light

enters by a window on the right and seems to

sift through the dust of the stable.

In writing a history of American Art we
have thus briefly alluded to some of its mas-
ters. For the account of Vanderlyn, Twacht-
man, Smedley, Edward Simmons, E. H. Blash-

field, Will H. Low, Elihu Vedder, Chas. Y.
Turner, Chas. Sprague Pierce, and others who
have made American painting illustrious, we re-

fer to the biographies given elsewhere.
Revised by Russell Sturgis.

United States Presidential Candidates.
Since the establishment of the government of

the United States there have been several im-
portant changes in the method of electing the

candidates for the offices of President and Vice-
President. Prior to 1804, for example, each
elector voted for two candidates for the Presi-

dency. The one who received the largest num-
ber of votes was then declared elected, while
the candidate receiving the second largest elec-

toral vote filled the office of Vice-President.
Thus as the electoral vote at the first election

showed 69 ballots for George Washington and
34 for John Adams, General Washington became
the first President of the new republic, while
the defeated Adams was declared its Vice-Pres-
ident.

During the first quarter of a century of its

national existence practically no "direct" vote
was cast for the election of the two chief ex-
ecutives of the United States. Instead of se-

lecting the electors by a "direct" vote— as is the
case at the present day—-in nearly all States,

the electors were "appointed" by the Legisla-
ture, a fact which makes it extremely difficult,

if not absolutely impossible, to obtain any ac-
curate figures which might indicate the strength
of popular opinion at any of the national elec-

tions prior to 1824, by which time the choice of
electors by the "direct" vote of the people had
become general throughout the Union.

It was not until 1804 that electors cast their

vote for both a President and a Vice-President
instead of for the two candidates for the Pres-
idency, for it was during Thomas Jefferson's
first term that this matter was so widely agitated
that a necessary Constitutional amendment was
adopted providing for the methods of election

which now prevail in all parts of the country.

Although, from an official point of view,
there is no such thing as a popular vote for the
election of President and Vice-President the
ballots cast in the various States for the sev-

eral electors is always regarded as the "direct'*

expression of popular opinion, and as the num-
ber of such electors are apportioned among the

several States upon a basis in keeping with
the growth of population it is not strange
that the popular vote and the electoral vote
should not always agree in their results.

In 1824, for example, as in 1888, the can-

didate who was defeated by the electoral

college was the one who had received the larg-

est "direct" vote. So, too, in 1876, when the

dispute over the electoral vote of several of

the Southern States was referred to the Con-
gressional electoral connnittce. the choice of

Hayes defeated Tilden, a man who had received

almost 300,000 more votes from the people.
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PRESIDENTIAL CANDIDATES OF THE UNITED STATES, I789-I9O4.

Election
Year

1789

1796

1800

1S04

1808

]8l2

1816

1820

1824

1828

1832

1836

1840

1844

1848

1852

1856

i860

1864

1868

1872

Name of Candidate

George Washington
John Adams
John Jay
R. H. Hafrison
John Rutledge
John Hancock
George Clinton
Samuel Huntington
John Milton
James Armstrong
Benjamin Lincoln
Edward Telfair
George Washington
John Adams
George Clinton
Thomas Jefferson
Aaron Burr
John Adams
Thomas JefEerson
Thomas Pinckney
Aaron Burr
Samuel Adams
Oliver Ellsworth
George Clinton
John Jay
James Iredell
George Washington
John Henry
S. Johnson
C. C. Pinckney
Thomas Jefferson
Aaron Burr
John Adams
C. C. Pinckney
John Jay
rhomas Jefferson
C. C. Pinckney
James Madison
C. C. Pinckney
George Clinton
James Maaison
DeWitt Clinton
James Monroe
Rufus King
James Monroe
John Quincy Adams
John Quincy Adams
Andrew Jackson
W. H. Crawford
Henry Clay
Andrew Jackson
John Qumcy Adams
Andrew Jackson
Henry Clay
John Floyd
William Wirt
Martin Van Ruren
William H. Harrison
Hugh L. White
Daniel Webster
W. P. Mangum
W'illiam H. Harrison
Martin Van Biiren
James G. Birney
lames K. Polk
Henry Clay
James G. Birney
Zachary Taylor
Lewis Cass
Martin Van Buren
Franklin Pierce
Winfield Scott
Tohn P. Hale
l)aniel Webster
James Buchanan
John C. Fremont
Millard Fillmore
Abraham Lincoln

J. C. Breckinridge
Stephen A. Douglas
John Bell
Abraham Lincoln
George R. McClellan
Ulysses S. Grant
Horatio Seymour
Ulysses S. Grant
Horace Greeley
Charles O'Conor
Tames Black
Thomas A. Hendricks
B. Gratr Brnwn

State
Repre-
sented

Va.
Mass.
N. Y.
Md.
S. C.
Mass.
N. v.
Conn.
Ga.
Ga.
Mass.
Ga.
Va.
Mass.
N. Y.
\a.
N. Y.
Mass.
Va.
S. C.
N. Y.
Mass.
Conn.
N. Y.
N. Y.
N. C.
Va.
Md.
N. C.
S. C.
Va.
N. Y.
Mass.
S. C.
N. Y.
Va.
S. C
Va.
S. C.
i\. Y.
Va.
N. Y.
Va.
N. Y.
Va.
Mass.
Mass.
Tenn.
Ga.
Ky.
Tenn.
Mass.
Tenn.
Ky.
Ga.
Md.
.NI. Y.
Ohio
Tenn.
Mass.
N. C.
Ohio
N'. Y.
N. Y.
Tenn.
Ky.
N. Y.
La.
.Mich.
-N'. Y.
.^^. H.
N. J.
N. H.
Mass.
Pa.
Cal.
N. Y.
111.

Ky.
III.

Tenn.
111.

N
111.

N.
111.

N.
N.
Pa.
Ind
Mo

Party Rep-
resented

Elec-
toral
Vote

Charles J. Jenkins 'Ga.

Fed.
Fed.
Rep.(i)
Rep.
Rep.
Fed.
Rep.
Fed.
Rep.
Rep.
Ind.
Rep.
Fed.
Fed.
Fed.
Fed.
Fed.
Fed.
Rep.
Rep.
Fed.
Fed.
Fed.
Rep.
Fed.
Rep.
Fed.
Rep.
Rep.
Fed.
Rep.
Fed.
Rep.
Rep.
Rep.
Dem.
Rep.
Rep.
Dem.
Nat.
Dem.
Nat.
Ind.
.Anti-Mas.
Dem.
Whig
Whig
\\;hiK
Whig
Whig
Dem.
Liberty
Dem.
Whig
Liberty
Whig
Dem.
F. S.
Dem.
Whig
Free Dem.
Whig
Dem.
Rep.
Amer.
Rep.
Dem.
V. Dem.
Cons, U.
Rep.
Dem.
Rep.
Dem.
Rep.
D. & L.
Dem.
Temp.
Dem.
Dem.
Dem.

Rep.

Rep.

69
34
9
6
6

4
3

132
77
SO
4
1

71
68
59
30
15

73(i)
73(2)

6s
64

I

i6j
14

122

47
6

183
34

2j8

84(2)
99(2)

42
37
178
83

219
49
II

7
170
73
26
>4
1

1

234
6a

170
105

163
127

254
42

74
114
8

180
72
39
12

212
21

214
80

286
(3)

Popular
Vote

108,740
153,544
47,136
46,618
647,286
508,064
687,soi
530,189

762,678

735.651

1,275,016
1,129,102

7,069
1,337,243
1,299,062

62.300
1,360,099
1,220,544
291,263

1,602,274
1,386,580
155,825

1.670
1,838,169
1,341,264
874,534

1,866,452
847.953

375.157
590.631

2,213,665
1.802.237
3,012,833
2.703,249
3. '597. 132
2,834,125

29,489
5.608

(3)
(3)
(3)

Va-, 22 Feb. 1732
Mass., 30 Oct. 1735
N. Y., 12 Dec. 1745
Md., 1745
S- C., — 1739
Mass., 12 Jan. 1737
N. Y., 26 July 1739
Conn., 1732
Ga., 1740

State and Date of
Birth

24 Jan. 1733
735

(Above)
(Above)
(.Above)

Va., 2 April 1743
N. J., 6 Feb. 1756

(Above)
(.Above)

S. C, 23 Oct. 1750
(Above)

Mass., 27 Sept. 1722
Conn., 29 April 1745

(.Above)
(Above)

.V. C, 2 Nov. 1788
(Above)

Md., 1750
1733

S. C, 25 Feb. 1746
(Above)
(Above)
(Above)
(Above!
(Above)
(Above)
(.Above)

Va., 27 Aug. 1749
(Above)
(.Above)

(Above)
V. Y., = Mar. 1769
/a , 28 .April 1758
.vie , 24 Mar. 1755

(Above)
.Mass., II Julv 1767

(Above)
M. C , 15 Mar. 1767
Va., 12 .Apiil 1777
Va., 24 Feb. 1772

(Above)
(.Above)
(.Above)

(Above)
Va., 1770
-\Id., 8 Nov. 1772
N. v., 5 Dec. 1782
Va., 9 Feb. 1773
.\. C ,

~ 1773
N. H., 18 Jan. 1782
N. C, 1792

(Above)
(Above)

Ky., 4 Feb. 1792
N. C., 2 Nov. 1795

(Above)
(Above)

Va., 24 Sept. 1784
N. H., 9 Oct. 1782

(.Above)
N. H., 23 Nov. 1804
Va., 13 June 1786
N. H., 31 Mar. 1806

(Above)
Pa., 22 April 1 791
Ga., 21 Jan. 1813
N. Y., 7 Feb. 1800
Ky., 12 Feb. 1809
Ky., 21 Jan. 1821
Vt., 23 April 1813
Tenn., 15 Feb. 1797

(Above)
Pa., 3 Dec. 1826
Ohio, 27 April 1822
X. v., 31 May 1810

(Above)
N. H., 3 Feb. 181

1

N. Y., 22 Jan. 1804
Pa., 23 Sept. 1823
Ohio. 7 Sept. 1810
Ky.. 28 Mav 1826
S. C. 6 Jan. 180S

State and Date of
Death

Va., 14 Dec. 1799
Mass., 4 July 1826
N. Y., 17 May 1829
Md., 2 April 1790
S. C., 23 July 1800
Mass., 8 Oct. 1793
D. C, 20 April 1812
Conn., 5 Jan. 1796

Pa., 3 Sept. 179s
Mass., 9 May 1810
Ga., 17 Sept. 1807

(Above)
(.Above)
(.Above)

Va., 4 Tulv 1826
N. Y., 14 Sept. 1836

(.Above)
(.Above)

S. C, 2 Nov. 1828
(Above)

Mass., 2 Oct. 1803
Conn., 26 Nov. 1807

(Above)
(.Above)

N. C, 13 April 1853
(Above)

Md., 16 Dec. 1798
N. C, 18 Aug. 1816
S. C, 16 Aug. 1825

(Above)
(Above)
(Above)
(Above)
(Above)
(Above)
(Above)

Va., 6 Mar. 1812
(Above)
(Above)
(.Above)

N. Y., II Feb. 1826
N. Y., 4 July 1 83

1

N. Y., 29 April 1827
(Above)

D. C, 23 Feb. 1848
(Above)

Tenn.. 8 June 1845
D. C, 29 June 1852
Ga., 15 Sept. 1834

(Above)
(Above)
(Above)
(.Above)

Va., 16 Auk. 1837
D. C, 18 Feb. 1834
N. Y., 24 July 1862
D. C, 4 .April 1 84

1

Tenn., 10 April 184c
Mass., 24 Oct. 1852
N. C, 14 Sept. 1861

(Above)
(Above)

N. J., 25 Nov. 1857
Tenn., 15 June 1849

(Above)
(Above)

D. C, 9 July 1850
Mich., 17 June 1866

(Above)
N. H., 8 Oct. 1869
N. Y., 29 May 1866
N. H., 19 Nov. 1873

(Above)
Pa., I June 1868
N. v., 13 July 1890
N. Y., 8 Mar. 1874
D. C, !; April 1865
Ky., 17 May 1875
111.. 3 June 1861
Tenn., 10 Sept. 1869

(Above)
N. J., 29 Oct. i88s
N. v., 23 July 1885
N. Y.. 12 Feb. 1886

(.Above)
N. Y., 29 Nov. 1872
Mass., 12 May 1884
Pa., 16 Dec. 1803
Ind., 2^; Nov. iM<,
Mo.. 13 Dec. 1885
Ga.. 13 June 1883
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Year

1836

1840

1844

1848

1852

1856

i860

1864

1868

1872

1876

1880

1892

X896

Name of Candidate

1904

VViliiam Wilkins
Richard M. Johnson
Francis Granger
John Tyler
William Smith
John Tyler
Richard M. Johnson
L. W. Tazewell
James K. I'olk

Thomas Earle
George M. Dallas
T. trelingliuysen
Thomas Morris
Millard Fillmore
William O. Butler
Charles F. Adams
William R. King
William A. Graham
George W. Julian

J. C. Breckenridge
William L. Dayton
\, J. Donelson
Hannibal Hamlin
H. V. Johnson
Joseph Lane
Edward Everett
Andrew Johnson
George H. Pendleton
Schviyler Colfax
F. P. Blair, Jr.
Henry Wilson
IJ. Gratz Brown
John Quincv Adams
John Russell
George W. Julian
A. H. Colquitt
John M. Palmer
T. E. Bramlette
W. S. Grocabeck
Willis B. Machen
N. P. Banks
William A. Wheeler
T. A. Hendricks
Samuel F. Cary
Gideon T. Stewart
D. Kirkpatrick
Chester A. Arthur
William H. English
B. T. Chambers
H. A. Thompson
S. C. Pomeroy
T. A. Hendricks
John A. Logan
William Daniel
A. M. West
Levi P. Morton
Allen G. Thurman
John A. Brooks
C. E. Cunningham
W. H. T. Wakefield
lames B. Greer
Adiai E. Stevenson
Whitclaw Reid
James G. Field
lames H. CranfiU
Charles IL Matchett
Garret A. Hobart
Arthur Sewall
Thomas E. Watson
Hale Johnson
Simon B. Buckner.
Matthew Maguire
James H. Southgate
Theodore Roosevelt
Adiai E. Stevenson
Henry B. Metcalf
iRuatius Donnelly
Job Harriman
Valentine Remmel
John G. Woolley
SamuL-1 T. Nicholson
Charles W. Fairbanks
Henry G. Davis
George W. Carroll
Thomas H. Tibbies
Benjamin Han ford
William W. Cox

State Rep-
resented

Pa.
Ky.
N. Y.
Va.
Ala.
Va.
Ky.
Va.
Tenn.
Pa.
Pa.
N. J.
Ohio
N. Y.
Ky.
Mass.
Ala.
N. C.
Ind.
Ky.
N. J.
fenn.
Me.
Ga.
Ore.
Mass.
Tenn,
Ohio
Ind.
Mo.
Mass.
Mo.
Mass.
Mich.
Ind.
Ga.
111.

Ky.
Ohio
Ky.
Mass.
N. Y.
Ind.
Ohio
Ohio
N. Y.
N. Y.
Ind.
Tex.
Ohio
Kan.
Ind.
111.

Md.
Miss.
N. Y.
Ohio
Mo.
Ark.
Kan.
Tenn.
III.

N. Y.
Va.
Tex.
N. Y.
N. J.
Me.
Ga.
111.

Ky.
N. J.
N. C.
N. Y.
111.

R. I.

Minn.
Cal.
I'a.

III.

Pa.
Ind.
W. Va.
Tex.

N. Y.
111.

Party
Represented

L.

Dem.
Uem.
Whig
Whig
Dem.
Whig
Dem.
Dem.
Dem.
Liberty
Dem.
Whig
Liberty
Whig
Dem.
F. Soil
Dem.
Whig
F. Dem.
Dem.
Kep.
r\mer.
Rep.
Dem.
Dem.
Union
Rep.
Den^
Rep.
Dem.
Rep.
D. &
Dem.
Temp.
Liberty
Dem.
Dem.
Dem.
Dem.
Dem.
Liberty
Rep.
Dem.
Greenback
Pro.
Amer.
Rep.
Dem.
Greenback
Fro.
Amer.
Dem.
Rep.
Pro.
Greenback
Rep.
Dem.
Pro.
Union L.
United L.
Amer.
Dem.
Rep.
People's
Pro.
See. L.
Rep.
Dem.
People's
Pro.
Nat. Dem.
Soc. L.
Nat.
Rep.
Dem,
Pro.
People's
Soc. D.
Soc. L.
U. C.
U. R.
Rep.
Dem.
Pro.
People's
Soc.
Soc. L.

Elec-
toral
Vote

30
147
77
47
23
234
48
1

1

170
105

163
127

254
4-

174
114

72
39

286
47

185
184

214
155

233
168

277
145

271
149
27

292
15s

336
140

State and Date of
Birth

Pa., 20 Dec. 1779
Ky., 17 Oct. 1780
Conn., I Dec. 1792
Va., 29 Mar. 179c

(Above)
(Above)
(Above)

Va., 17 Dec. 1774
N. C, 2 Nov. 1795
Mass., 21 April 1796
Pa., 10 July 1792
.\. J., 28 Mar. 1787
Va., 3 Jan. 1776
N. Y., 7 Feb. 1800
Ky.. 1 79

1

Mass., 18 Aug. 1807
N. C, — April 1786
X. C, 5 Sept. 1804
Ind., 5 May 1817
Ky.. 21 Jan. 1821
N. J., 17 Feb. 1807
Tenn., 25 Aug. 1800
Me., 27 Aug. 1809
Ga., 18 Sept. 1812
N. C, 1801
Mass., II April 1794
.N. C, 29 Dec. 1808
Ohio, 25 July 1825
N. Y., 23 Mar. 182.1
Ky., 19 Feb. 1821
N. H., 16 Feb. 1812
Ky., 28 May 1826
Mass., 22 Sept. 1833

(Above)
Ga., 18
Ky., 13 Sept.
Ky.. 3 Jan. it

N. Y., 24 July

Mass., 30 Jan.
N. Y., 30 June
Ohio, 7 Sept.
Ohio. 18 Feb.
N. Y., 7 Aug.

i«i7
ii7

1815

1816
1819

1819
1814
1824

Vt., 5 Oct. 1830
Ind., 27 Aug. 1822

Pa., 23 Mar. 1837
Mass., 3 Jan. 1816

(Above)
111., Feb. 1826
Md., 24 Jan. 1826

Vt., 16 May 1824
\'a., 13 Nov. 1813

Ky., 23 Oct. 183s
Ohio, 27 Oct. 1837
Va., 1839

Mass., 15 May 1843
N. J-, 3 June 1844
Me., 25 Nov. 1835
Ga., 5 Sept. 1856
Ind., 21 Aug. 1847
Ky., I April 1823
N. Y., 1850
Va., 12 July 1859
N. Y., 27 Oct. 1858

(Above)
Mass., 1829
Pa., 3 Nov. 1 83

1

Ind., 15 Jan. 1861

Ohio, 15 Feb. 1850
N. C, 2 Feb. 1852
Ohio, II May 1852
Md., 16 Nov. 1823
La., II April 1855
Neb., 1840
Ohio, 185S
III., 5 Feb. 1864

State and Date of
Death

Pa., 23 June 1865
Ky., 19 Nov. 1850
N. Y., 28 Aug. 1868
Va., 18 Jan. 1862

(Above)
(Above)
(Above)

Va., 6 Mar. i860
Tenn., 15 June 1849
Pa., 14 July 1849
Pa., 31 Dec. 1864
N. J.. 12 April 1862
Ohio. 7 Dec. 1844
N. v., 8 Mar. 1874
Ky., 6 Aug. 1880
Mass., 21 Nov. 1886
Ala., — April 1853
.V. Y., II Aug. 1875
Ind., 7 July 1899
Ky., 17 May 1875
France, 1 Dec. 1864
Tenn., 26 June 1871
Me., 4 July 1891
Ga., 16 Aug. 1880
N. C, 19 April 1881
Mass., 15 Jan. 1865
Tenn., 31 July 1875
Belg'm, 24 Nov. 1889
Minn., 13 Jan. 1885
Mo., 9 July 1875
D. C., 22 Nov. 1875
Mo., 13 Dec. 1885
Mass., 14 Aug. 1894

(Above)

Ga., 1894

Ky., 12 Jan. 1875

Mass.. I Sept. 1894
N. Y., 4 Tune 1887
Ind., 25 Nov. 1885

N. Y., 18 Nov. 1886
Ind., 7 Feb. 1896

Kan., 27 Aug. 1891
(Above)

D. C, 26 Dec. 1886
Md., 13 Oct. 1822

Ohio, 12 Dec. 1895

N. J., 21 Nov. 1899
Me., 5 Sept. 1900

R. I., 10 Oct. 1904
Minn., 2 Jan. 1901

(1) Prior to 1804 each elector voted for two candid.nles for President. The person receiving the largest

number of votes was elected, while the person receiving the next largest number of votes was declarea vice

President. Then lohn Adams, of Massachusetts, was clectcil Vice President -n 1780 and 1792; riin^^s Jet-

ferson, of Virginia, in 1796, and Aaron Burr, of New York, in 1800. In 1804, the Constittition of the United

States having been amended, the electors voted for the Vice President as well as for 1 resident.
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United States, Presidents oi the. In tlu-

following taliU"^ tin- important facts concernin<;

the varuins Presidents nf the United Stales

have been condensed for convenient reference.
The first table gives the place of birlh of each
President, and, if a college man, the name of

the college which gradnated Iiim. The second
table gives the vocations of the Presidents and
the length of service of each, and the third

table gives the cause of death and the place of

tlieir burial. See also United States — Presi-
dents AND Vice-Presidents; United States
Presidential Candidates ; and the biography
of each President in this encyclopedia.

NO. I. BIRTH and EDUCATION.

NO. 3. DEATH AND BURIAL.

President



UNITED STATES SANITARY COMMISSION

to furnish nurses, clothing and comforts, but

also delicacies, and to bring disabled soldiers

home, to keep complete records of the sick and
wounded, etc.

Realizing that some of these aims were im-
practicable, that to do the most good there must
be co-operation in a definite plan, under the

auspices of the government, Rev. Dr. Bellows
and Dr. Elisha Harris called a public meet-
ing at Cooper Institute. At this meeting it

was decided "to collect and disseminate infor-

mation upon the actual and prospective wants of
the army, to establish recognized relations with
the medical staff and act as auxiliary to it, to

maintain a central depot of stores and open a

bureau for the examination and registration of
nurses." In this way, it was believed, results

could be accomplished, similar to those effected

by Miss Nightingale and the English Govern-
ment Sanitary Commission in the Crimean war.

Drs. Van Beuren and Harsen, representing

two prominent New York medical associa-

tions, suggested to General Scott that dis-

eased men and mere boys should be dis-

charged from the army. Comparatively few
were discharged. The surgeon-general was
asked to reorganize the medical staff and if pos-

sible have its sanitary powers increased. This
was not done. In May i86i, the government
was appealed to, to appoint a commission of
civilians, medical men and army officers, to co-

operate with the Medical Bureau (or to act

independently of it) in an investigation as to

preventable diseases of hospitals and camps. To
this there was much opposition, even the Presi-

dent believing that such a commission would be
''the fifth wheel to the coach." But on 9 June
1861 the government appointed "a commission
of inquiry and advice in respect of the sanitary

condition of the United States forces,* consist-

ing of Rev. Dr. Bellows, Prof. Bache, Drs.

Wyman, Gibbs, Van Beuren, and Howe, from
civil life, and Drs. Wood, Cullum, and Shivers,

U. S. A., with power to add to their number.
Dr. Wyman resigned, and Drs. Harris, Agnew
and Newberry and Mr. Geo. T. Strong were
added. The commission was to serve without
pay, but had a furnished room allotted it in

Washington, and was "to ascertain the sanitary

condition of volunteers, to suggest means to pre-

serve and restore health, and to insure the

general comfort and efficiency of troops, such as

proper cooks, nurses, hospitals, etc., and to

correspond freely with the War Department and
the Medical Bureau."

The United States Sanitary Commission
organized 12 June 1861, with Rev. Dr. Bellows
as president. Relief was to be subordinate to

prevention and advice, the conclusions of the

commission must "be approved by the Medical
Bureau, ordered by the War Department and
carried out by officers and men." Mr. Olmsted
was appointed resident secretary and general

manager at Washington. He had general over-

sight of the work of the commission, was in

the confidence of the government, and ready at

all times to supplement government deficiencies.

Resigning his herculean task in 1863 he was
succeeded by Dr. Jenkins and Mr. Blatchford.

The six inspectors of camps appointed, found
mefficient drains and police duty, overcrowded
tents, offensive sinks, personal uncleanliness,

poor and filthy clothing, badly cooked food and
a scarcity of green vegetables. By persistent

efforts of the commission, these deficiencies were
gradually remedied to a large extent. But it

was difficult at first to raise sufficient money
for preventive measures, though life insurance

companies responded nobly. Later, when the

work broadened, railroad, telegraph and express

companies gave their services and with the peo-

ple at large contributed abundantly. Cash re-

ceipts to I May 1866, were $4,962,014.26, and
of branch treasuries nearly two millions more.
Over one fifth of this amount came from the

Pacific coast— $100,000 received from_ California

in one sum in 1862, saved the commission at a
critical time. So great was the popular enthu-
siasm, that a sack of flour, first sold in Nevada
to the highest bidder for $S,ooo, finally yielded
in the western country, $40,000. Supplies were
needed as the operations of the armies extended.
Depots were established in New York, Boston,
Philadelphia, Washington, and other cities, and
calls were made upon the aid societies. Supplies
furnished during the war were valued at

$15,000,000. The women's convention at Wash-
ington in November '62, resolved to send sup-
plies, "abundantly, persistently and methodi-
cally." Frequently the government asked the
commission for blankets, green vegetables, etc.

After the battle of Murfreesboro and at

Vicksburg and other points, scurvy broke out
among the troops. The government could not
obtain potatoes, but the commission, through
its "potato and onion circulars" to farmers,
forwarded to the armies an immense quantity
of potatoes and green vegetables, and saved
many lives. It established vegetable gardens at

Nashville, Knoxville, Newbern and Chattanooga,
worked by contrabands and convalescents. Po-
tatoes, lettuce, radishes, onions, beans, spinach,
cucumbers, squashes, okra, cabbages, corn,

melons, pumpkins, etc., were raised. The money
value of truck raised at Chattanooga from 15
April to 14 Nov. 1864, was $66,375.14. Ice was
frequently furnished. When yellow fever pre-
vailed at Newbern, in the town and garrison, the
commission aided materially in the cleaning up.

Before the war there was no general hos-
pital, only tent hospitals, the largest containing

40 beds. In July 1861 the commission suggested
well equipped general hospitals in pavilion form,
and that tliese should be built under the direc-
tion of the Medical Department, which should
also arrange for the transportation of the sick

and wounded and attend to their diet. These
suggestions were carried out when Dr. Ham-
mond became surgeon-general in April 1862.

After the battle of Fort Donelson in February
1862, the government could not transport the

sick and wounded to hospitals on the Ohio
River. The commission did, in transports fitted

up for that purpose. The same was true in the
Peninsula campaign. It also operated during
the war more than 30 ambulance cars, carrying
to the hospitals in the East about 100,000 men,
to the West, 125,000, the railroads conveying the
cars free. The Camden & Amboy donated a
car. The relief system was divided into general
and special relief, the first attending to the
wants of the inmates of general, field and regi-

mental hospitals, and of men in camp and on
the march, the second cared for the sick and
needy at military depots, discharged men,
paroled prisoners and irregulars. The various
agents of the commission were paid a moderate
salary, it being found best not to rely upon
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volunteer agents. With each army was a med-
ical inspector, relief agents, wagons and horses,

transports if necessary and a supply depot at

the base. The battle of Antietam was the first

great battle when the organization of the com-
mission told. There were 10,000 of our
wounded, besides many of the enemy. Chloro-
form, opiates, and medical stores were supplied.

Within a week there were distributed "28,768

shirts, towels, bed ticks, etc., 30,000 pounds of

bandages and lint; 3,188 pounds of farina, 2,620

pounds of condensed milk, S,ooo pounds of beef

stock and canned meats, 3,000 bottles of wines
and cordials, and several tons of lemons, fruit,

crackers, tea, sugar, rubber cloth, tin cups and
hospital conveniences."

The special relief service, organized by F. W.
Knapp, cared for men on their way to and from
the front, in 40 "Homes," "Rests" and "Lodges"
at various points ; acted as attorneys in obtain-

ing back pay and pensions, kept the inmates
under surveillance that no danger might befall

them; paid their way home when necessary,

established feeding stations, where hot soup and
coffee were always ready, and cared for dis-

charged prisoners at parole camps, and the

motley crowd of substitutes, stragglers, desert-

ers, etc., at convalescent camps, affording com-
forts, information and opportunities to com-
municate with their families. The Au.xiliary

Relief Corps, organized by F. B. Fay in 1864,
cared for the wounded and sick sent to the depot
field hospitals in the rear of large armies, and
also for those left behind by an army in its

onward march. It furnished food, stimulants,

underclothing and reading matter, communicated
with the soldiers' friends, obtained express pack-
ages, and provided in many instances Christian
burial. After the battle of the Wilderness, it

followed the base of the army to Port Royal,
White House and City Point, established special

diet kitchens and attended to the sick and
wounded. Other work was accomplished by
the commission. Medical tracts, on subjects

relating to army life, prepared by experts, were
distributed to army surgeons. A Hospital Di-
rectory (main office in Washington, branches
in other cities) was established, recording en-
trances, transfers and dismissals. In 1863, a
"free pension and war claim agency" was
founded. Over $2,500,000 of back pay and pen-
sions amounting to $7,500,000 were obtained for

discharged soldiers, at a saving to the bene-
ficiaries of thousands of dollars.

Valuable statistics were published in pam-
phlet form, embracing the effects on soldiers of
marches, the rate of recruiting required for

the losses of war, measurements of soldiers, the
number of sick in various regiments and the
causes of sickness, etc. Nurses and physicians
were supplied in emergencies. The success of
the commission was due to the influence of
popular ideas, American civilization and thor-
ough organization. It had much to contend
with, governmental red tape and deficiencies and
the bad will of State agencies.

Jerome Walker, M.D.,
Formerly Relief Agent, U. S. Sanitary Com-

mission.

United States, Sculptors of. In studying
the history of American sculptors it is neces-
sary to distmguish between three periods. The
initial stage of the art was from 1750 to 1850;

this was succeeded by a period ending in 1876,

from which time we may date our contemporary
sculpture. The first period was of course a
time of struggle against influences of various
kinds, counting among them puritanic repug-
nance to anything like representation of the nude
form. The second period included the stormy
years of the Civil War, which was largely a
time of commercial activity. And yet there

were men toiling at that time whose genius
and industry made possible the achievements
of later years.

It is impossible in this present article to do
more than mention the names of the artists who
have made the American School of Sculpture

what it is. The first sculptor of importance in

America was a woman, Mrs. Patience Wright
(1725-85) of Bordentown, N. J., who, ac-

cording to common reputation, excelled in wax
figures. A contemporary critic said of her, "her
likenesses of the King, Queen, Lords Chatham
and Temple, Messrs. Barre, Wilkes and others

attracted universal admiration. Her natural abili-

ties are surpassing, and had a liberal and ex-

tensive education been added to her innate

qualities, she would have been a prodigy." Her
likeness of Lord Chatham was a full length
portrait in wax, which stood for many years
protected by a glass case in Westminster Abbey.

The real commencement of American sculp-

ture may be dated from the visit in 1785 of Jean
Antoine Houdon, whose business was to make
a portait statue of Washington, which work
was cut in marble in France and sent to Amer-
ica in 1788. The commission was from the State

of Virginia, and the statue is now in the state

house at Richmond. There is also in Richmond
a bust of Lafayette by Houdon ; for this artist,

the friend of the French Revolutionary patriots,

was eagerly accepted by the people of the

United States. There were also busts of Wash-
ington and other American statesmen by
Giuseppe Cerracchi.

William Rush (1756-1833) of Philadelphia,

was occupied as a carver of figure-heads for

ships and developed a marked sculpturesque
power. It appears that his work was limited

to wood-carving, but his statues wrought in

that material were often of life size and larger,

and those that have been preserved, such as the

one in Independence Hall, Philadelphia, have
much merit.

The curious record of Hezekiah Augur's life

is quoted by Mr. Taft (see his book in bibliog-

raphy) from French's 'Arts and Artists of
Connecticut' ; and the two figures in marble
preserved in the Yale Art School are the sole

records of this career of disappointment and
suppressed ability. John Frazee (1790-1852)
was a native American who, as it seems, never
left the United States. He took his mission
as a sculptor very seriously, and was the pride
of his contemporaries as the maker of the first

marble portrait busts executed in .America.

These portrait busts were his most important
work and they have unquestioned merit.

The first American deliberately to choose
sculpture for a profession and to go abroad for

the purpose of studying it was Horatio Green-
ough. He was born in 7805 and early exhibited

a taste for art. He began modeling in clay

under Solomon Willard of Boston, and took les-

sons in carving marble from Alpheus Cary.
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In 1825 he went to Rome, where he began his

art career by modeling a statue of Abel. Re-
turning to America he executed portrait busts

of President John Quincy Adams and Chief

Justice Marshall. In the Boston Museum is his

bust of Napoleon. His most notable work, how-
ever, is his half nude figure of Washington, over
which he toiled for eight years. This important

seated statue stands on the eastern side of the

Capitol at Washington. It is treated as were
treated the half mythological figures of Roman
emperors, such as are to be seen in the galleries

of the Vatican at Rome. Those statues put on
somewhat the air of the deified emperor; and in

like manner it lias been alleged that the classic-

ally treated figure of the first President holding
a Roman sword in the left hand, pointing with
the right hand to heaven, and seated upon a

marble chair of Roman design, is in a way a
Zeus or Jupiter, as much as a portrait statue.

Hiram Powers was born in the same year
with Greenough and began his artistic life as a
modeler in wax for a museum. He afterward
moved to Washington, where he was very suc-

cessful in portrait busts. He subsequently

(1837) sailed for Italy, where he continued to

live until his death in 1873. His greatest work
is 'The Greek Slave,' in which is represented a

woman as if taken by the Turks from one of the

Islands of the .-^rciiipelago, standing stripped

and manacled in the market-place. Many copies

of this statue were executed by the artist, but
only one is now accessible to the public, and
that stands in the Corcoran Gallery at Wash-
ington. None of the nudes of Powers can be
ranked as first-class sculpture, but his execution
is smooth and careful. His figures are tolerably

well modeled, but there is little life, spirit nor
meaning in them. But Powers, like Greenough,
was a real and sincere pioneer in American art

;

and from this mediocrity was to spring event-
ually the fresh originality of a maturer day.

The most important sculptor of the early time
was Thomas Crawford (1813-67) who, dying
young, left behind him much work of unques-
tioned importance. His most significant work
of sculpture is the pediment of the southern
wing of the Capitol at Washington, in which,
although the space is not sufticiently filled and
the figures are too small, slender and light for
the architectural framing, there is yet real sig-

nificance in a kind of emblematic history of
American development. The colossal "Free-
dom' which crowns the dome is the best known
of his works and it just misses sublimity.
Probably his most valuable work is to be found
in the bronze doors of the Capitol which, though
in a way they have been surpassed by the
Rogers doors mentioned below, are still vigor-
ous compositions. Probably the best known of
his works is the bronze statue of Beethoven in
Boston.

The statue of Henry Clay at Richmond is the
work of Joel T. Hart of Kentucky, and was
completed in 1859, after engaging the labor
of the sculptor for 13 years. Shobal Vail
Clevenger, another early sculptor, died at the
age of 31 in 1843. He is known for his
excellent bust of Henry Clay in the Metropoli-
tan Museum of New York. His portrait busts
are remarkable for their exactitude and truth-
fulness and he certainly exhibits a grasp of
mind and a comprehens'veness of knowledge

hitherto unprecedented in American art. Jo-
seph Mozier was born in Vermont 1812. He
sailed for Europe in 1845 and worked at Rome
until his death in 1870. His 'Rizpah,' now in

the Metropolitan Museum, was executed in i86g
and is perhaps the most inane of all the works
in that collection. His most important work is

'The Prodigal Son,' the treatment of which,
however, is extremely hard and conventional.
Ball Hughes, of English birth, settled in New
England where he died in 1868. He was known
for the marble portrait statue of Alexander
Hamilton in New York, destroyed afterward
in the great fire of 1835. Chauncey B. Ives

(1812) left behind him several statues and
groups of some interest — popular in their char-
acter but not without a certain easy merit.

American sculpture saw its first great ad-
vance in the work of Henry Kirke Brown, whose
statue of Washington in Union Square in New
York must be looked upon as a first-rate pro-
duction. However American art may be de-

veloped, the time will never come when this

excellent equestrian statue will be considered
anything but good sculpture. This is much the
most important of Brown's works in sculpture,

but there is also by him an admirable statue of
the Revolutionary Gen. Greene in the collection

of the Capitol at Washington, in which collec-

tion there are also three other portrait statues

by him : and the Winfield Scott, an equestrian
statue in the Scott Circle at Washington, is of
singularly good taste and severity of treat-

ment, the horse standing on all four feet as if

using all his strength to support the colossal

figure of the late lieutenant-general after
Washington. In this respect the two eques-
trian statues by Brown contrast most favorably
with the childish treatment of the Jackson
monument by Clark Mills. This statue, also

in Washington, caused great excitement at the
time of its erection because the heavy casting
is balanced upon the hind feet, a trick utilized

also in one of the statues of Peter the Great in

Russia. The statue has little merit, even of
technical skill in modeling.

With the works of Erastus D. Palmer and
Thomas Ball, American sculpture made great
advances. Palmer's 'White Captive' in the
Metropolitan Museum is a charming creation, a
figure of virginal grace and softness, while
Ball's equestrian statue of Washington in Bos-
ton is certainly, for life, action and dignity, one
of the first of its kind in the country.

William Henry Rinehart (1825-74) at-

tracted little attention during his life, but his
postliumous reputation is great; and a peculiar
honor has been done him in the organization of
a collection of his works at the Peabody In-
stitute in Baltimore. There are also works of
his in other American museums. The best of
these works lack general interest ; and it is

doubtful if they will ever receive as much study
as they deserve except from those few sculptors
who arc concerned with the past history of their
own art.

The earliest American sculptor to win a
European reputation was William Wetmore
Story, born in Massachusetts i8ig. His 'Cleo-
patra,' now in the Metropolitan Museum, New
York, was exhibited in London 1862. It has
been a much discussed work of art, eulogized
by Hawthorne and condemned by cooler critics.
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Like all the works of this sculptor it shows
fanc\' and skill of invention, but has nothing in

it that can properly be classed as genius. His
exccptiuual reptile came of his long residence in

Rome and his literary gilts. Randolph Rogers
was born in 1825. He studied sculpture at

Rome under Bartolini and was a prolilic worker.
His productions, however, are without poetry
and almost without marked expression. His
statue of Seward in Madison Square in New
York is on the whole a good piece of work,
though marred by the curious error which makes
it seem the statue of a very tall man ; his Lin-
coln in Philadelphia has no such deterrent
quality. The most notable productions of Ran-
dolph Rogers are the eastern doors of the
Capitol at Washington, with reliefs of the life

of Columbus. Another sculptor of the period
is John Rogers, known for his small groups.

Among woman sculptors are Harriet
Hosmer, the classicist, whose dignified 'Zenobia*
is in the Metropolitan Museum. Equally mem-
orable were Einma Stebbins, Margaret Foley,
Edmonia Lewis, Vinnie Rean, Blanche Nevin,
Elizabeth Ney, and especially Anne Whitney, the
author of some meritorious portrait statues.

During the 15 years following the Civil War
there came into existence a new school of
sculpture in the United States, earliest among
whom was John Quincy Adams Ward, a pupil

of H. K. Brown. His bronze *Lidian Himter'
is one of the finest statues in Central Park, New
York ; while his statue of Henry Ward Beecher
in Brooklyn and his remarkable 'Pilgrim' in

Central Park are notable and epoch-inaking
proauctions. Still more remarkable are the at-

tendant figures grouped about the pedestal of
the Beecher statue. Portrait statues, sometimes
partly idealized, have been, however, the most
often successful in American scidpture, and
Ward's work has been no exception to this rule.

His 'Washington' on the steps of the Sub-
Treasury in Wall Street, New York, his most in-

teresting 'Lafayette' in the university grounds
at Burlington Vt., and the remarkable seated
statue of Horace Greeley in front of the Tribune
office, are artistical successes of a high order.
It is rare that portrait sculpture is made so
truly sculpturesque. The equestrian statue of
Gen. George Henry Thomas at Washington, D.
C, is one of the most successful works of the
sort, the horse standing quiet except as his at-

tention is called by tumults as of passing sol-
diery, and the pose of the man perfectly under-
stood. The celebrated naval arch erected in

New York after the war with Spain was
crowned by a remarkable work by Ward, a
group made up of the principal figure studied
rather closely from the magnificent 'Victory of
Samothrace,' and sea-horses supposed to be
drawing her chariot. It was most unfortunate
that this could not be preserved in its place or in

a similar situation. The crowning glory of
Ward's career will be the great pediment of the
Stock Exchange building in New York, which
now (June 1904) is approaching completion
and which has been known for a year or more In

the model.
As the Civil War gave a great impetus to tjie

building of public memorials and the erection
of statues, so the period of its close was marked
by the appearance of such artists as Thompson,
Meade, Bissell, Simmons and Milmore. Launt

Thompson's 'Napoleon' in the Metropolitan
Museum is a fine specimen of dignified monu-
mental art. Larkin G. Meade was a pupil of
Henry Kirkc Brown, and one of his greatest
works is the statue of Lincoln and that of Ethan
Allen at Washington. George Bissell has made
his mark in New York by his 'Lycurgus' on
the Appellate Court Building and his 'Presi-

dent Arthur' in Madison Square. Franklin
Simmons is the author of the 'Roger Williams'
in the Capitol, Providence, R. I., and the monu-
ment of General Logan at Washington.

The influence of the French school in modern
.American sculpture is seen most strikingly in

the work of .'Vugustus Saint-Gaudens, one of the

greatest figures in modern sculpture on this side

of the water. For originality, freshness, vigor
and imaginative energy there is nothing among
American sculpture that can excel the 'Sliaw
Memorial' in Boston Common or the eques-
trian statue of General T. W. Sherman in New
York. Daniel Chester French was born in 1850
and his equestrian statues of General Grant
(1899), Washington (1900), and General Jo-
seph Hooker (1903) are all good sculpture,

whose workmanship satisfies the artist while it

appeals to the popular taste. Mr. French's most
remarkable achievements are, however, in the
way of a singularly profound and delicate senti-

ment rendered in sculpture of high technical

merit : thus the Milmore tomb at Mt. Auburn
Cemetery, Massachusetts, has the alto-relief,

death stopping the sculptor's hand ; the group
of Gallaudet teaching a deaf and dumb scholar
is full of pathos ; the monument in the Boston
Fenway to the memory of John Boyle O'Reilly
consists of three symbolical statues admirably
grouped on a granite monument ot ancient Irish

decoration. Frederick MacMonnies is one of
the boldest, the most dashing and brilliantly suc-
cessful of modern sculptors. His 'Nathan
Hale' in City Hall Park and his 'Bacchante'
in the Metropolitan Museum show the great
range of this sculptor's genius. Another bril-

liant sculptor of the day is George Grey Bar-
nard whose 'Two Natures' is one of the most
original productions of the modern chisel.

Paul Wayland Bartlett (1865) has won fame
by his 'Columbus' at Washington and still more
by_the_ magnificent 'Michelangelo' ; both of these
being in the rotunda of the Library of Congress,
as Charles Niehaus has by his 'Garfield' at
Cincinnati, and the figure of the ' Driller.

'

The modern scliool of American sculptors
includes Boyle. Elwell, Coupcr, Tribel, Ruck-
stuhl, Moynihan, Doyle, MacNcil, Lukeman,
Conti, Proctor and Potter. These are all orig-
inal and characteristic workers whose produc-
tions are of high promise for .American art.

One of the most interesting developments has
been in the field of i)ure architectural sculpture,
in such work as tlial of John Evans in the porch
of Trinity Church in Boston. The very latest

great achievement is also of architectural char-
acter: for the new front of St. Bartholomew's
Church in New York, finished in 190,?, includes
important bronze doors and marble reliefs by
Herbert Adams of Brooklyn, Philip Martiny,
and .\n(lrew O'Conner, who worked in aid of

D. C. French on the middle doorway.
Revised by Russell Sturgis.

United States Steel Corporation. See Steei.
.\ND Steel ^L\.\'u^".^c•ruRING.
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United States, The Wars of the. As
generally regarded, the United States is rated as

one of the most peaceable nations in the world,

the idea being that during the 130 years of its ex-

istence it has participated in but five wars, in all

of which, parenthetically, it has been victorious.

Notwithstanding the general credence given to

this statement, it is far from being in accord

with history, for, as a matter of fact, scarcely a

year has passed in which either the army or the

navy has not been called upon to do battle for

the country. Of late, it is true, the unpleasant-

ness in the Philippines has been the only dis-

cordant element, but, prior to that, there were
the labor disturbances; the Indian wars and
massacres, and a dozen other factors that kept

the United States forces almost constantly en-

gaged in warfare of a more or less consequen-

tial character. At times, of course, some of the

disturbances were little more than riots, but

there were other events which seem to have
been quite as thoroughly forgotten by the or-

dinary reader of history, but which in every re-

spect deserve a place in the catalogue of wars.

In fact the War of the Revolution had scarcely

commenced when the colonists were compelled
to meet the attacks of the Indians who, inspired

by the English, instituted an incessant border

warfare against the whites ; a warfare of brutal-

ity which culminated in the bloody massacres
in Wyoming Valley, Pa., and Clinton, N. Y.

The Shays Rebellion.—The first armed and
organized rebellion against the conduct of polit-

ical affairs in the United States, however, oc-

curred in Massachusetts in 1786, when Daniel

Shays organized the dissatisfied faction in the

community into an armed and determined force

of malcontents. The cause of this early trouble

was largely a financial one. Solid money was
still scarce, with paper money practically worth-
less, and yet affairs were at such a state that

debts contracted upon a paper basis were pressed

for payment in solid money. As this was a

period when men were imprisoned for debt, such
conditions were held to be almost usurious in

their effect, and the orderly meetings of protest

which were at first held soon developed into

violent assemblages. In August the tide of dis-

satisfaction had become so strong that uprisings

occurred in many parts of the State ; court-

houses were seized and courts were prevented

from sitting ; the governor announced his deter-

mination to put down the rebellion, and there

were several engagements between the insur-

gents and the volunteer forces of the State.

At last, in February 1787, General Lincoln sur-

prised the rebels at Petersham, where, after a

decisive engagement, they were dispersed.

The Whiskey Rebellion.—The announcement
that the Federal Government had assumed the

right to levy an excise tax was the cause of the

insurrection in Pennsylvania which is now com-
monly referred to as the "Whiskey Rebellion."

The act, which was passed in May 1792, was
strenuously opposed on political grounds, the

argument against it being that it was dangerous

to the doctrine of individual liberty. In the

four western counties of Pennsylvania whiskey
was a staple product, and, aside from its polit-

ical aspect, the people felt that such a tax was an

unjust discrimination against that region. The
attempts to enforce the law were resisted with

violence, therefore, and all citizens who advo-

cated conformity to the law, or who quietly con-

formed to it were subjected to various kinds of
ill-treatment by their neighbors. To further in-

flame the spirit of opposition incendiary posters,

all signed "Tom the Tinker," were displayed in

all directions, and there was rioting and blood-
shed in many places. In this emergency Presi-

dent Adams assumed control of the situation,

and sent 13,000 troops upon Parkinson's Ferry
in time to receive the peace overtures of the

rebels. They were not accepted, however, and
many arrests were made.

War with France.— One of the first troubles

with which President Adams had to contend
was the French question, for it had then become
plain to all that America would have to take

some decided steps if she was to maintain her

honor against the arrogance of France. The
President's policy of neutrality, following on

Jay's treaty with England, had greatly exasper-

ated France, and when the American envoys
were ordered out of that country it became ap-

parent that war could not be far off. In fact

French and American vessels did meet on the

ocean, but in the encounters that followed,

thanks to Captain Truxton and his frigate Con-
stellation, the United States did not make a dis-

creditable appearance. In the battle with the

French frigate L'Insurgente, off tlie island of

Nevis in the fall of 1799, as well as in her en-

counter with the frigate La Vengeance, off

Guadaloupe, in February 1800, the Constellation

was victorious. Realizing that war was already

under way upon the water, the United States

government began to prepare her land forces.

General Washington was again summoned from
his retirement at Mount Vernon to assume com-
mand of the army, but as the formal declaration

of war was deferred. Napoleon's seizure of the

governmental power in France gave a new
aspect to the situation, and a treaty of amity
was soon concluded between the two countries.

See United States—The War With France.
The Fries Rebellion.—What is known in the

history of Pennsylvania as "Fries' Rebellion," or

the "Window Tax War," was the result of an
act of Congress, which, in July 1798, levied a
direct tax of $2,000,000, of which the sum of

$.;37,ooo was apportioned as Pennsylvania's

quota. In this State the tax was appraised upon
houses and land, the amount assessed against

each house being determined by the size and
number of its windows. In some portions of

the State the tax was accepted practically with-

out protest, but the German residents of Mont-
gomery, Lehigh, Bucks, and Berks counties or-

ganized opposition to it under the leadership of

John Fries. It was not long before there was
open conflict between the rebels and the United
States authorities, one of the acts of the in-

surgents being an attack upon the marshal at

Bethlehem, where that official was compelled by
force of arms to liberate 30 persons whom he

had arrested for their opposition to the window
tax. Under the circumstances an appeal was
made to President Adams, and the militia was
ordered to suppress the rebellion, which ended
with the capture of Fries and a number of his

adherents. Taken to Philadelphia, Fries was
twice tried for treason, and, being convicted,

was sentenced to death. In 1800 he was par-

doned by the President.

The Barbary War.—It was not long after the

signing of the treaty of peace with England that

the Barbary powers commenced to annoy Amer-
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ican commerce. In 1784 the Betsey was cap-

tured; in 1785 the Maria of Boston and the

Daupliin of Philadelphia were seized and their

crews held as captives with threats of ultimate

slavery if the ransom, amounting to some
$60,000, was not paid. As ransom was regarded
as cheaper than force, various large sums
were contributed at the command of the Dey
of Algiers. To Thomas Jefferson, however,
such abject submission to a barbarous ruler was
particularly loathsome, and he decided to put

an end to such outrages. Commodore Dale was,
therefore, ordered to the Mediterranean, where
one of his vessels, the Experiment, soon cap-

tured a Tripolitan cruiser of 14 guns, and, by
1803, war was on in earnest, culminating, on 27
April, in the bombardment of Tripoli.

Slave Insurrection, Louisiana.— In January
181 1 there was an uprising of slaves which ex-

tended throughout the entire parish of Saint

John, La. The whites armed themselves and
there were several serious battles between the

two forces, more than 60 of tlie negroes having
been killed before the slaves could be forced to

surrender.
War of iSi2.—The bloodless Burr conspir-

acy ; the Sabine expedition ; the unwarranted at-

tack upon the Chesapeake by the Leopard, a
British two-decker ; and the troubles resulting

from the Lake Champlain embargo, all of which
kept the United States forces engaged in more
or less active service, were soon forgotten in the
more important declaration of war with Great
Britain (see United St.\tes— War of 1812),
and this conflict had scarcely commenced before
the troubles with the Indians began once more
with the Seminole War in Florida. The growth
of the country ; the expansion of its territory

;

the explorations of venturesome spirits who
were continually opening up new lands for set-

tlement, all had a tendency to arouse sentiments
of dissatisfaction in the minds of the red men.
They saw that encroachments were constantly
being made upon them ; the fields of the white
man interfered with their hunting and fishing;

the industry and other features of civilization

were distasteful to them, and, as original occu-
pants of the land, one by one the various tribes

began to enter their vigorous protests, protests

which finally assumed warlike proportions.

From the beginning of the War of 1812, there-

fore, almost up to the beginning of the 20th
century, the soldiers of the LInited States have
been engaged in battles with the Indians, and as
these almost continuous disturbances and mas-
sacres have occurred first in one part of the
country and then in another the present-day sub-
mission of the red man has not been obtained
without the expenditure of much money and the

cost of many lives. At about the same time,

throughout the Southern States, a spirit of dis-

satisfaction was also being engendered ; the dis-

honesty of the blacks, and the danger of slave

insurrections making rights in property inse-

cure. Of these insurrections there were several,

but the only one that attained any great degree
of importance was the Turner Rebellion which
broke out in Virginia, in 1831.

Nat Turner's Rebellion.—Among the blacks
in Virginia there was one who exerted a great
influence over the slaves. His name was Nat
Turner, and he firmly believed that he had been
called of God to lead his people to freedom.
He had heard voices calling to him from the

air ; he had seen strange signs in the sky, and all

the portents which he could interpret gave ad-

ditional proof of his divine commission. Form-
ing an alliance with three other blacks and three

ignorant white men, he began his crusade by
killing several families. Wherever he went
there was bloodshed, while everywhere he
pressed the slaves into his service until he was
accompanied by a force of more than 200
persons. Unable to suppress the insurrec-

tion, an appeal to the government was made, and
both Virginia and North Carolina sent troops

to the scene of the outrages. As the result, all

the insurgents were either killed or captured

;

Turner and 16 of the leading spirits were
hanged, and scores were punished, some most
inhumanely and without trial, their bodies being
decapitated and their heads impaled along the

highways as a warning.
Troubles Under Jackson's Administration.—

The political contest which shook the Union to

its very centre in 1832, culminated, in all its

violence, in the South Carolina doctrine of State
Rights and Nullification. The origin of the

trouble was the tariff^: first, the tariff passed'

during the Adams administration, which was
extremely distasteful to the South, and, second,

the tariff of 1832, which was even more so, and
as, at this time, there was a powerful party in

South Carolina which contended that Congress
had no power to impose taxes for the protection
of home industries or manufactures, and who
held that each State had the right to judge if

Congress had exceeded its powers, and, if so, to

disobey it, it was not long before the new act

was declared unconstitutional. It was resolved,

therefore, to prevent its enforcement in the port
of Charleston, even by armed resistance, or by
withdrawal from the Union. In fact, so strong
was the feeling upon this subject that the
nation was threatened with dissolution. Presi-

dent Jackson, however, refused to listen to the
arguments of the nullifiers, the leaders among
whom were Hayne and Calhoun, the latter hav-
ing resigned the vice-presidency to accept a

seat in the Senate in order that he might speak
upon this question, and he at once ordered
troops to Charleston. The presence of the sol-

diers had a quieting effect upon the belligerents,

who postponed their threatened action, and the
difliculty was finally settled by the Clay com-
promise bill. More trouble with the Indians and
the "Toledo War," a dispute over the southern
boundary between Ohio and Michigan, which
followed the admission of the latter State to the
Union, were among the factors that disturbed
the Jackson administration, but none of these
events were as important as the Mormon disturb-
ances, and the "Patriot War," which occurred
soon after Van Buren's succession to the Presi-
dency.

Mormon Disturbances.—During the pere-
grinations of the Mormons, prior to their ulti-

mate settlement in Utah, they attempted to lo-

cate in several places, but as their presence was
not relished by other citizens, who charged them
with such crimes as robbery, arson and secret

assassination, they had frequent conflicts with
mobs and were driven from spot to spot until

they made their final stand in Missouri, at the
town of Far West, in Caldwell County. Here
they were joined, in 1838, by Joseph Smith and
Sidney Rigdon, who. after the failure of the
Mormon Bank at Kirtland, Ohio, had fled from
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that State to avoid arrest for fraud. To the

troubles arising from the hatred and distrust of

the people of Missouri there were soon added
those of internal dissensions. On 24 Oct. 1838

Thomas B. March, president of the 12 apostles,

and Orson Hyde, one of the apostles, made af-

fidavit that Smith and Rigdon placed the teach-

ings of the Book of Mormon and the regulations

of the Church above the laws of the land, and
that there also existed among the Mormons a

band known as the "Danites," organized to exe-

cute the will of the head of the Church, whether
it were legally right or wrong. Under such con-

ditions the feeling against the jMormons grew so

strong that it was determined to drive them
from the State. Smith and Rigdon had already

been arrested on charges of treason, murder
and forgery, but their adherents fortified their

settlement and resisted both the popular will and

the law so strenuously that it became necessary

to call out the militia to expel them. They at

once turned their steps towards Illinois, where
they founded the city of Nauvoo, but the author-

ities were to have still more trouble with them,

the most serious disturbances being those of

1844, when they were driven out of Illinois, and
those which followed the Mountain Meadow
Massacre, in 1857, when an army of 2,500 men,

Mnder Col. Albert Sidney Johnston, was sent to

Utah to put down Jilormon resistance to United

States' authority.

Alton Riots, Illinois.— The Alton, 111., riots

resulted from a popular uprising against the

Saint Louis 'Observer^ and its owner, Rev.

Elijah P. Lovejoy. Compelled to leave Saint

Louis by reason of his anti-slavery proclivities,

Mr. Lovejoy took his paper to Alton, 111. There,

too, he provoked enmity, however, and several

riots occurred, his newspaper plant being de-

stroyed no less than three times. On the occa-

sion of the last riot, 7 Nov. 1837, Mr. Lovejoy
was killed.

Patriot War.—Friendly relations with Great
Britain were again endangered in 1837, when
the so-called "Patriot War" broke out on the

Canadian frontier. Sympathizing with the

movement, the people of the United States did

much to aid the insurgents, some New Yorkers
even going so far as to seize an island in the

Niagara River. These acts, however, received

such prompt recognition from the government,
which not only issued a neutrality proclamation,

but sent Gen. Wool to the Niagara frontier to

preserve the peace, that no ill effects resulted.

Equally successful was Gen. Scott, who was
sent to the northeast frontier to quiet the dis-

turbances which had resulted from a dispute

over the boundary line between Maine and New
Brunswick.

Dorr Rebellion.—Although friendly relations

were maintained with all foreign powers during
Tyler's administration, several internal disturb-

ances occurred which called for quick action

upon the part of the authorities. In Rhode
Island, for example, the Dorr Rebellion required
the presence of the L'nited States troops, while
the militia was called upon in New York to
suppress the anti-rent rioters. According to the
judgment of later days Thomas W. Dorr, the
political reformer who led Rhode Island into

its only insurrection, was a man whose chief
offense was that he was in advance of his time,
for since his death every reform for which he
argued and for which he was ready to fight has

been freely adopted by the people of the State.

According to the charter which had been
granted to Rhode Island by Charles II., in 1663,

no person was permitted to vote for town or
State officials unless he was possessed of a certain

amount of real estate. Under a subsequent
statute of the legislature no person could be
admitted a free man of any town, with such po-
litical privileges, unless he owned a freehold

estate to the value of $134, or was the eldest

son of such a freeman, qualifications which
barred fully two thirds of all the citizens of the
State from becoming legal voters. It was to
these provisions that Dorr and his adherents ob-
jected, and when they found that they could
not accomplish their purpose in any peaceable

way, recourse was had to arms. The insurgent
forces, however, were defeated and dispersed
upon each occasion. Dorr, who was convicted

of high treason, was subsequently pardoned.
Anti-Rent Rebellion.—During this time the

New York authorities were engaged in try'ing to

suppress the anti-rent rebellion. According to

the statement of Willard, the historian : Under
the early Dutch governors of New York certain

settlers received patents of considerable tracts

of land, that of Van Rensselaer being the most
extensive, comprising, as it did, the greater

portions of Rensselaer and Albany counties.

These lands were divided into farms of from
100 to 160 acres, and leased in perpetuity on
condition that the tenant pay annually, to the

landlord or "patroon,* a quantity of wheat from
22y2 bushels to 10, in addition to four fat fowls,

and a day's service with wagon and horse. If

the tenant sold his lease, the landlord was enti-

tled to one quarter of the purchase money. The
summer of 1844 witnessed the most violent dis-

turbances by the anti-rent party in the eastern

towns of Rensselaer, and the Livingston Manor,
in Columbia County. The anti-renters formed
themselves into associations to resist the law,

and armed and trained bands, disguised as In-

dians, scoured the country, crying "Down with
the rent !" and in various ways intimidating

those who favored the execution of the law. In
1846, Silas Wright was chosen governor of the

State, and, by his wisdom and firmness, public

order was restored. By proclamation, he de-
clared the locality in which these disorders pre-

vailed to be in a state of insurrection ; resolute

men were made sheriffs, military forces were
brought into requisition, and the leading anti-

renters were not only brought to trial but were
convicted.

The Revolt in New Mexico.— The revolt

against the authority of the United States gov-
ernment which broke out at Taos in 1847, was
quickly suppressed by the Federal forces under
the command of Col. Sterling Price. Montoya,
the leader of the insurrection, who had assumed
the role of governor, was captured, tried by
court martial, and shot, 7 Feb. 184".

Kansas Border IVarjare.—Following the
Mexican War (q.v.) the government was en-

gaged in almost continuous conflicts with the
Indians, while the "Know Nothing" disturb-
ances, which followed the organization of the

American party, and resulted in anti-foreign and
anti-Catholic riots in various parts of the coun-
try, caused no little trouble. As the years

passed, however, the anti-slavery question had
pushed itself further and further to the front

and it required no inspired prophet to predict
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that a few such disgraceful incidents as those

which accompanied the rendition of Anthony
Burns in Boston wouUl nial<e the issue tlie vital

one for the nation. In the meantime the Kan-
sas border troubles, troubles which practically

resulted in civil war, held the attention of the

people. This sectional excitement arose from
the introduction of a bill into Congress by Sen-
ator Douglas of Illinois, which provided for

the organization of that vast tract lying west of
Missouri, Iowa and Minnesota, into two terri-

tories, Kansas and Nebraska, each of which,
being exempt from the operations of the Mis-
souri Compromise, should come in as free or
slave States according to the vote of the people
at the time of their admission. Although this

bill was fiercely fought in Congress, it was
passed in 1854, upon which there began a terri-

ble struggle for the possession of Kansas. From
the Northwest and the East the anti-slavery

men flocked into the territory, while the slavery

partisans, with their slaves, rushed in from the

South, each party being determined to people
the new land with settlers in sympathy with
their respective views. To make matters worse
the Missourians— or so it was charged—
crossed the borders by the hundreds, and, wher-
ever it was possible, controlled the elections.

As the result of the disruption two sets of ter-

ritorial officers were elected, and civil war with
all its attendant evils followed. During the

summer of 1856 the territory was in constant
war. Men were murdered and towns were
sacked, and while both sides were guilty of vio-

lence, the free-state party was much the less so,

being confessedly in the majority. For two
years Kansas suffered, but at last the opponents
of slavery gained the upper hand, and, in 1861,

Kansas was admitted as a free State. Among
the many anti-slavery leaders in Kansas none had
been more prominent than John Brown (q.v.),

a man of great courage, wlio believed that the

liberation of the slaves could be easily accom-
plished if they sliould be given an opportunity to

rise. With 21 men, therefore. Brown went to

Virginia to carry out his purpose. They suc-

seeded in seizing the United States arsenal at

Harper's Ferry, but as neither the negroes nor
the anti-slavery wdiites gave them the support for

which they had hoped, they were soon overpow-
ered by a force of marines. With the exception
of two, who escaped, all the participants in the

revolutionary movement were either killed dur-
ing the engagement or hanged afterward, the

latter being the fate of John Brown.
Fenian Troubles.— Shortly after the close of

the Civil War (q.v.) in the United States, lead-

ers in the long continued struggle for the eman-
cipation of Ireland undertook to make this coun-
try the base of operations a,gainst England by
the invasion of her Canadian possessions. There
was an organization of formidable numerical
strength, largely composed of a military body
known as the "Fenian Brotherhood." During
the excitement large sums of money were raised,

bodies of soldiers were organized and drilled,

and war material was gathered together at con-
venient points. The first actual attempt at in-

vasion was made in .April 1866, when an iron

steamship was purchased in New York and
manned to carry arms and munitions of war to

Eastport, Maine, from whence a descent was to

be made upon the island of Campobello, belong-
ing to New Brunswick, and the breakwater be-

tween Eastport harbor and the Bay of Fundy.
Pending the arrival of the steamer some 500
Fenians had gathered at Eastport, but the boat
did not sail, the order for her departure having
been countermanded by the leaders of the move-
ment in New York. The intending invaders,
however, remained at Eastport, to which point a
schooner was despatched with 750 stand of
arms sent from Portland, but on representations
made by the Briti.sh consul these were seized by
the United States authorities, and while the

Canadian troops were sent to the frontier from
Saint John and a British warship was stationed
outside the island of Campobello, there was also

an American force on hand under command of

Capt. ^leade. Later, in May of the same year,

the Fenians made a more pretentious demonstra-
tion, under the direction of Gen. Sweeney, but
before anything was accomplished in the way of
getting upon Canadian soil the United States

authorities seized 1,000 stand of arms at Rouse's
Point, N. Y. Several other seizures afterward
occurred, and, in the meantime, the entire vol-

unteer force of Canada was ordered out. On
I June between 1,20a and 1.500 Fenians crossed
the Niagara River at Buffalo in canal boats.

They were under command of Capt. O'Neil, a

graduate of West Point. A skirmish took place

the following day, when it was reported that

nine Canadians had been killed and a number
wounded. At this time Gen. U. S. Grant was
in command of the United States troops sent to

the frontier and he not only prevented any rein-

forcement of the invaders, but arrested the en-

tire Fenian army upon its return, placing all

meinbers of the party under parole to keep the

international peace. On 7 June another expedi-

tion entered Canada, going from Saint Albans,

Vt., and Malone, N. Y. This force numbered
nearly 2,000 men. It advanced upon Saint Ar-
mand, which the Canadians had evacuated, but,

on the 9th, the Canadian force returning, the

Fenians were driven back, wi*h a loss of 15

prisoners.

Walker's Expeditious.— The violation of the
neutrality laws was always the excuse for the

United States' interference with William Walk-
er's various filibustering expeditions. In 185,3

this famous American adventurer invaded Lower
California, where, his plans failing, he surren-
dered to the L'nited States authorities at San
Diego. Having escaped conviction, two years
later he invaded Nicaragua, where, for a time,

he was successful. In 1857 he fell, however,
and on l May he surrendered to Commodore
Charles H. Davis of the United States sloop-of-

war Mary. Taken to New Orleans, he not only
escaped trial, but, evading the government au-
thorities who were watching him, he organized
another expedition and landed at Greytown on
14 Nov. 1857. Shortly after landing, however,
he was again compelled to surrender to Commo-
dore Paulding of the United States frigate Wa-
bash. Although the United States authorities

had no further trouble with Walker, his next
expedition was a fatal one, for, having invaded
and cajiturcd a part of Honduras, he was himself
captured by the conunander of the British man-
of-war Icarus, by whom he was delivered to the
Honduran otTicials. an<l was shot, 12 Oct. l8()0.

The Draft Riols.— The necessity of re-

inforcing the I'nion army by means of con-
scription resulted in the development of a strong
spirit of opposition to the Government, a senti-
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tnent which, in New York and Boston, cul-

minated in uprisings that were suppressed with
great difficulty. In New York city the outbreak
occurred on 13 July 1863 ; in Boston, a day
later, but while the Boston riot was suppressed
by the militia within 24 hours and at the cost
of only one life, in New York order was not
restored until the i6th. During this period of
disturbance property to the value of more than
$2,000,000 was destroyed, and it was estimated
that fully 1,000 of the rioters fell in the various
battles between the troops and the people.

Tin Horn War.— The Ku-Klux (q.v.) dis-

turbances in the South ; the later and still fruit-

less Fenian demonstration on the Manitoba fron-
tier; the insurrection against Gov. Kellogg in

Louisiana ; the race riots and massacres in sev-
eral of the Southern States ; the troubles arising
from the opening of Oklahoma and the Chero-
kee Strip, and the Chinese labor riots in the
West, were events which, like several of the la-

bor uprisings of later days, have required the
attention of United States troops or State
militias for their suppression. Of more conse-
quence, however, was the "Tin Horn War," the
last affair of importance with which the
United States had to deal prior to the War
with Spain and the later insurrection of the
Philippine Islanders. The *Tin Horn War*
was in reality a series of outbreaks against the
Mexican government, beginning in the autumn
of 1891, and continuing intermittently into the
early part of 1894. In each of these outbreaks
the insurgents operated along the Rio Grande,
and evidently relied upon the contiguity of the
United States for safety in case of defeat. Cat-
arino Garza, who had conducted a number of
periodicals opposed to the administration of
President Diaz, inaugurated the first of this

series of troubles in September 1891. He was
at that time living on his cattle ranch in Texas,
near Palito Blanco, at which place he collectea
his band of revolutionists. Issuing a manifesto,
in which he proclaimed the overthrow of Diaz,
he crossed the Rio Grande with less than 100
men, who were reinforced from time to time by
sympathizers in the movement. There were
many brushes with the Mexican troops, and, lit-

tle by little, the insurrectionary spirit extended.
The fact that the insurgents took refuge on
American soil when worsted made it necessary
for the United States authorities to act, and
two companies of infantry, with two of cavalry,

did effective work in preventing the violation of
American neutrality. The Mexican government
sent a strong force to the scene of trouble and
the fighting degenerated into guerrilla warfare.
During the latter part of 1892 there was another
gathering of insurgents, under leaders named
Pacheco and Perez, the scene of operation being
several hundred miles above that of Garza's
war. The rebels captured Ascension and Cor-
ralitos, driving out the American settlers who
crossed the Rio Grande into New Mexico. The
Indians along the Yaqui River joined in this

uprising, while another band of rebels, under
the leadership of a man named Amalla, added
to the complications. During this period Gen.
McCook had maintained a force on the Amer-
ican side of the Rio Grande and it was largely

through his efforts that, in 1893, the insurgents
were dispersed. The last outbreak occurred in

January 1894, when two filibusters named Ochoa
and Lugan attempted to revive the insurrection.

They were unsuccessful, however, being dis-

persed after two somewhat sharp engagements.
The Colorado War.— Disturbances resem-

bling in intensity and bitterness the Pullman
Car Company strike and the mining troubles at

Coeur d'Alene, Idaho, occurred during the winter
and spring of 1903-4 in the Cripple Creek min-
ing district, Colorado. In the summer of 1903
a strike was ordered and several thousand min-
ers went out. Three weeks after the inaugu-
ration of the strike, an assault on two miners
resulted in the ordering of State militia to the
region. The presence of the soldiers was re-

sented and rioting followed. Martial law was
declared, "bull pens" established, and the leaders
of the strikers arrested on various charges.
Later on, prominent strikers were deported by
order of the military. A state of almost civil

war existed, which increased as the spring ad-
vanced. In June a crowded station was blown
up by dynamite and 12 men killed. More riot-

ing followed, and several battles occurred be-
tween strike sympathizers and the militia.

The following is a practically complete list

of the wars and minor engagements, or disturb
ances, in which the United States has partici-

pated since 1775

:

1775-1783 War of the Revolution, 19 April 1775 to

II April 1783.
782—1787 Wyoming Valley Massacres, Pennsylvania.
786—1787 Shays Rebellion, Massachusetts.
790—1795 War with Northwest Indians.
792—1794 Whiskey Insurrection, Pennsylvania.
798—1800 War with France.
799 Fries' Insurrection, Pennsylvania.
801-1803 War with Tripoli.
806 Burr Conspiracy.

Sabine Expedition. Louisiana.
807 Chesapeake Bay naval battle.
808—1809 Lake Champlain embargo.
811 — 1813 War with Northwest Indians.
811 Slave Insurrection, Louisiana.
812-1815 War with Great Britain.
812 Seminole War, Florida.
813 Peoria Indian War. Illinois.

813-1814 Creek Indian War, Alabama.
817—1818 Seminole War, Florida.
819 Yellowstone Expedition.
823 Upper Missouri River campaign against

Blackfeet and other Indian tribes.

827 La Fevre Indian War. Wisconsin.
831 Turner's Rebellion. Virginia.

Sac and Fox troubles, Illinois.

832 Black Hawk War.
832—1833 Nullification disturbances. South Carolina.
833—1839 Cherokee disturbances.
834 Pawnee Expedition, Indian Territory.
835—1836 Toledo War, between Michigan ana Ohio.
835—1842 Seminole War, Florida.
836—1837 Sabine disturbances. Southwestern frontier

Creek disturbances. Alabama.
837 Osage Indian troubles, Missouri.

Alton, 111., Riots.

838 Heatherly Indian disturbances, Missouri and
Iowa.

Mormon disturbances, Missouri.
Maine boundary trouble.

1838-1839 Patriot War, Canadian frontier disturbances.
1840—1842 Dorr War, Rhode Island.
1841-1846 Anti-Rent riots. New York.
1846—1847 Doniphan's expedition from New Mexico »'

Mexico.
1846—1848 Mexican War.

New Mexico Revolt.
1848 Cayuse War. Oregon.
1849—1861 Navajo troubles. New Mexico.
1849 Astor Place Riot, New York.

Continuous disturbances with Indians, Texas.
1850 Pitt River expedition. California.
1850—1860 Know-Nothing disturbances,
1851-1852 Yuma expedition, California.
1851-1853 Utah Indian troubles.

1851—1856 Indian wars in Oregon and Washington.
1855 Rendition of Anthony Burns, Massachusetts.

Yakima Indian expedition, Washington Ter-
ritory.

Winnas expedition against Snake Indian^
Oregon.

i8tS Attack on Canton forts, China,
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1855-1856 Cheyenne and Arapaho troubles.

Seminole War. Florida.

1855-1860 Walker's expedition.
1856-1858 Kansas border troubles.

1857 Gila expedition, New Mexico.
Sioux Indian troubles, Minnesota and Iowa,
Mountain Meadow massacre, Utah.

1857-1858 Utah expedition.

1858 Puget Sound expedition, Washington Ter-

ritory.
Expedition against Northern Indians, Wash-

ington Territiory.
Navajo expedition, New Mexico.
Spokane and other Indian troubles, Wash-

ington Territory.
1858-1859 Wichita Indian troubles, Indian Territory.

1859 Colorado River expedition, California.

Pecos expedition, Texas.
Antelope Hill expedition, Texas.
Bear River expedition, Utah.
San Juan trouble, Washington Territory.

John Brown raid, Virginia.

1859-1860 Cortina troubles, Texas and Mexican border.

i860 Piute expedition, California.
Kiowa and Comanche expedition, Indian Ter-

ritory.
Carson Valley expedition, Utah.
Bannock Indian massacre, Snake River,

Idaho.
1860-1861 Navajo Indian expedition.

1861-1890 Apache Indian wars and troubles. New Mex-
ico and Arizona.

1861-1866 Civil War.
1862 New Ulra Indian massacres, Minnesota.
1862-1867 Sioux Indian wars, Minnesota and Dakota.
1863-1869 War against the Indians in Kansas, Nebras-

ka, Colorado, and Indian Territory.

1863 The Draft Riots.

1865-1868 Indian wars in Oregon, Idaho, California,

and Nevada.
1865-1866 Fenian raid, Canadian border. ,

1866-1870 Ku-Klux disturbances, Southern States.

1867-1881 Campaign against Lipan, Kiowa, Kickapoo,
and Comanche Indians.

1868-1869 Canadian River E.xpedition, New Mexico.
1871 Yellowstone expedition.

Fenian disturbances on the Manitoba fron-

tier.

1872 Yellowstone expedition, Dakota.
1872—1873 Modoc campaign.
1873 Yellowstone expedition, Dakota.
1874-1875 Campaign in Indian Territory.

Insurrection against Governor R. D. Kellogg,
Louisiana.

1874 Sioux Indian expedition, Wyoming and Ne-
braska.

Black Hills expedition, Dakota.
Big Horn expedition. Wyoming.
Race riots at Austin, Miss., and Trenton,
Tenn.

1875 Eastern Nevada exjiedition,

1876 Sioux expedition, Dakota (Custer massacre).
Powder River expedition, Wyoming.
Massacre of negro militiamen by whites,
Hamburg, S. C.

1876-1877 Big Horn and Yellowstone expeditions, Mon-
tana and Wyoming.

1876-1879 War against Northern Cheyenne and Sioux
Indians.

1877 Nez Perce campaign.
1878 Bannock and Piute campaign.

Ute expedition, (Colorado.

1879 Sheep-eater Indian troubles, Idaho.

1879—1894 " Oklahoma Boomers " and Cherokee Strip
disturbances.

1879-1880 Ute Indian campaign, Colorado and Utah.
1885 Chinese miner disturbances, Wyoming.
1890—1891 Sioux Indian disturbances. South Dakota.
1891-1893 The "Tin Horn War," Texas and Mexican

border.
1892-1896 Trouble with renegade Apaches, Arizona

and Mexican border.

1894 Coxey's Commonweal and other industrial

army disturbances.
1898-1899 War with Spain.
1898 Chippewa Indian disturbances. Leech Lake,

Minn.
1899—1902 Insurrection in Philippine Islands.

1903-1904 The Colorado mine disturbances.

John R. Header,

Editor 'American Year-Book.''

United States of Brazil. See Brazil.

United States of Colombia. See Co-
lombia.

United States of Mexico. See Mexico,

United States of Venezuela. See Vene-
zuela.

United Synod of the Presbyterian Church,

See Pkesbvterianism.

United Syrians. See Svkian Churches.

United Workmen, Ancient Order of, a

beneficial organization founded in 1868. In 1902

it had 44 grand lodges, 5,500 subordinate lodges,

and over 500,000 members. In the same year it

paid $8,895,952 in benefits.

Units of Measurement. When any phys-

ical quantity is to be measured, it is necessary

to select a unit, in terms of which the magni-

tude of the quantity is to be expressed. We
may, if we choose, select an entirely arbitrary

unit for each different kind of quantity to be

measured ; or we may select certain arbitrary

fundamental units as a basis, and construct upon
these a consistent system of derived units. The
first method is employed in English-speaking

countries, and the second in those countries

which employ the metric system. In scientific

measurements, the second, or "logical" system is

also employed, in practically all civilized coun-

tries at the present time.

In any system of units of measurement, it

is necessary to select at least three units that

are entirely arbitrary. It is customary (though

not at ail essential) to select, as the three

fundamental units, the units for measuring
length, mass, and time. In the English system,

the fundamental unit of length is the yard.

It is said that the yard was originally defined,

by royal decree, as the length of the arm of

King Henry I. It is doubtful if this is true;

but at all events, the standard yard, at the

present time, is defined as the distance, at 62°

Fahr., between two marks upon a certain bar

of bronze in the possession of the United States

government. The foot is then defined as the

third part of a yard, and the inch as the twelfth

part of a foot. In the British system, the unit

of mass is the avoirdupois pound, which is

defined as the mass of a certain cylinder of plat-

inum in tlie possession of the British govern-

ment, which is marked '<P. S. 1844"; the letters

"P. S." signifying "Parliamentary standard."* In

the United States, the unit of mass is, theoret-

ically, the "pound"' of Queen Elizabeth ; but in

recent years, the British pound, as defined above,

has been taken as the standard. The difference

between the two probably does not much ex-

ceed two grains. In all civilized countries the

fundamental unit of time is the second; the sec-

ond being defined as the 86,400th part of a mean
solar day, or the 86,400th part of the average

interval between two successive passages of the

sun across the meridian of any given place. In

the metric system the fundamental unit of length

is the metre; the metre being defined as the

distance, at 0° C, between two marks on a

certain bar of platin-iridium in the possession

of the International Bureau of Weights and
Measures, at Sevres, France. The fundameiital

unit of mass, in the metric system, is the kilo-

gram, which is defined as the mass of a cer-

tain piece of platin-iridiuin in the possession ct

the International Bureau of Weights and Meas-
ures. The kilogram was intended to be (and
is, very nearly,) equal to the mass of a cubic

decimetre of water, at the temperature (about
4° C.) at which water has its greatest density

Secoiidarv Units.— The various units thai
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are employed in measurement, in addition to

the fundamental units described above, are de-

fined, for the sake of precision, in terms of

those fundamental units. The legal gallon in

the United States, for example, is defined as

the volume occupied by 8.3389 avoirdupois

pounds of water, when the water is at the

temperature at which its density is greatest,

and when the weighing is performed in air

while the barometer stands at 30 inches, and
the atmospheric temperature is 62° F. Many
of the secondary units that are used in Eng-
lish-speaking countries are as arbitrary as the

gallon ; but others are derived from the funda-

mental units in a perfectly definite way. The
unit of work and of energy, for example, in

English and American engineering practice, is

the foot-pound ; the foot-pound being defined as

the work that must be done in order to over-

come, through a distance of one foot, a force

equal to the attraction that the earth exerts upon
a pound of matter. (See Force and Mechan-
ics.) The attractive force that the earth exerts

upon a pound of matter is often called a

"pound." This is incorrect, however, for the

pound (like the gram or the kilogram) is a

unit of mass, and not of force. The "poundal"
is the logical unit of force in the system of

units in common use in English-speaking coun-

tries ; the poundal being defined as the force

which, when acting for one second upon a body
whose mass is one pound, will communicate to

that mass a velocity of one foot per second.

The poundal is not in very general use, how-
ever, because in scientific work, where pre-

cision of statement and a high degree of nu-

merical accuracy are of paramount importance,

the "centimetre-gram-second" system of units is

now almost universally employed.

Tlic Centimctrc-Gram-Sccond System.— The
centimetre-gram-second system of units is so

called because it is based upon the centimetre

as the unit of length, the gram as the unit of

mass, and the second as the unit of time. The
name of the svstem is commonly abbreviated to

"C.G.S." In 'the C.G.S. system, the unit of

force is the "dyne" ; a dyne being defined as

the force which, when allowed to act for one

second upon a body whose mass is one gram,
will communicate to that body a velocity of one
centimetre per second. The unit of work in the

C.G.S. system is the "erg," this being defined as

the quantity of work that is done when a force

of one dyne is overcome through a distance of

one centimetre. The unit of energy is also the

erg, because energy is measured by the quantity

of work that it can perform. The dyne is a

very small unit in comparison with the forces

that we commonly have to deal with in the

physical world, it being only about 2 per cent

greater than the attraction that the earth exerts

upon a milligram of matter. To avoid the use

of inconveniently large numbers in expressing

forces, a unit called the "megadyne" is therefore

used to some considerable extent, a "megadyne"
being defined as equal to 1,000,000 dynes. This

convention of prefixing "mega-" to indicate a unit

of 1,000,000 times as great as the unit whose
name follows the prefix is quite common. A
quantity of work equal to 1,000,000 ergs, for

example, is called a "megaerg," or more com-
monly a "megerg," or a "megalerg ". The
prefix "kilo-" is similarly used to signify a unit

that is one thousand times as great as the unit

to whose name it is prefi.xed ; this being fa-

miliarly illustrated in the "kilogram" and the

"kilometre." The prefix "micro-" is also em-
ployed to a considerable extent, to signify that

the unit to which it relates is one one-millionth

as great as the unit whose name follows the

prefix. A "microfarad," for example, is a unit

whose magnitude is the millionth part of a fa-

rad. (See below.)
The most arbitrary unit in the C.G.S. system

is the "absolute atmosphere," which is defined

as the pressure of a megadyne per square cen-

timetre. This unit, however, has the advantage
of being perfectly definite. Moreover, it is not

greatly different from the ordinary pressure of

the atmosphere. At sea-level in the latitude of

Paris, for example, a column of mercury 76
centimetres high, and at a temperature of 0° C,
exerts a pressure of I.0136 megadynes per

square centimetre; that is, a pressure of 1.0136

"absolute atmospheres."
All of the electrical and magnetic units that

are now in common use are based upon the

centimetre-gram-second system ; and they illus-

trate, admirably, the convenience of that system.

Electrical and Magnetic Units.—A unit mag-
netic pole, in the C.G.S. system, is a magnetic
pole of such strength that it will repel an
equal pole, at a distance of one centimetre, with
a force of one dyne. The intensity of a mag-
netic field, in this system, is numerically equal

to the number of dynes of force that the field

will exert upon a unit pole that is placed in it.

The "moment" of a magnet is the product of the

distance between its poles (expressed in centi-

metres) by the strength of one of these poles;

and the intensity of magnetization of a magnet
is numerically equal to the moment of the mag-
net, divided by the volume of the magnet in

cubic centimetres.

In electrical measurements, two distinct sets

of units are employed, these being known, re-

spectively, as the "electrostatic units" and the

"electromagnetic units," because one is common-
ly employed in calculations concerning static

electricity, while the other is employed in work
tliat relates to dynamic (or "current") elec-

tricity. Both sets are based upon the C.G.S.
system, and it is likely that in the not very dis-

tant future a single set of units will I5e employed
for electrical measurements of all kinds. At
present, however, this is not feasible, on account
of our temporary ignorance with respect to cer-

tain points which must be cleared up before the

ideal single set of electrical units can be real-

ized. Consult Lodge, 'Modern Views of Elec-

tricity' ; Maxwell, 'Electricity and Magnetism.'
Electrostatic L'nits.—The absolute (or C.G.S)

units for the measurement of static elec-

tricity are derived as follows: The C.G.S. unit

of "quantity of electricity" is that quantity wnich
would repel an equal quantity, situated at a

distance of one centimetre, with a force of one
dyne. The C.G.S. unit of electromotive force

(or difference of potential) is that difference

of potential through which a unit quantity of

electricity must be raised, in order that the work
done shall be one erg. The capacity of a con-
ductor, in C.G.S. measure, is the quotient ob-

tained by dividing the quantity of electricity

upon the conductor by the potential which this

quantity of electricity produces in the conduc-
tor. (The capacity of an isolated sphere is

numerically equal to the radius of the sphere, as
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expressed iii centimetres.) The unit of current

is the current which conveys one unit of elec-

tricity in one second of time.

Electromagnetic Units.— The units that are

employed in the measurement of dynamic Cor

current) electricity are derived as follows:

The unit of current is the current which, when
flowing along a circular arc one centimetre in

length and one centimetre in radius, produces,

at the centre of the arc, a magnetic field of

unit intensity. The unit of "quantity of elec-

tricity" is the quantity of electricity that a

unit current conveys in one second. The unit

of electromotive force (or of diflference of
potential) is a difference of potential of such
magnitude that to cause the flow of a unit quan-
tity of electricity against it requires the ex-
penditure of one erg of work. The unit of re-

sistance is the resistance through which a unit

current would be produced, by one unit of elec-

tromotive force. The unit of capacity is the

capacity of a conductor whose potential is in-

creased by unity, by the addition to the con-
ductor of one unit of electricity. The absolute

electrical units, in the electrostatic and electro-

magnetic systems, have not (in general) received

definite names ; it being sufficient, in calcu-

lations in which these units are employed, to

speak of a certain number of "C.G.S. units of

electricity," or "C.G.S. units of resistance," etc.

For the practical measurement of dynamic elec-

tricity in the laboratory and the power house,

the absolute (or C.G.S.) units are not of conven-
ient size ; and for them it is therefore custom-
ary to substitute certain more convenient multi-

ples and submultiples of the electromagnetic units,

as they are defined above. The modified units

are known as the "ohm," "ampere," "volt," etc.,

and are considered in the following paragraph.
Practical Electrical Units.— The unit of re-

sistance that is employed almost universally

in practical electrical work is the "ohm," which
was named for G. S. Ohm, the distinguished
physicist and discoverer of Ohm's law. This
is defined as equal to 1,000,000,000 (or 10')

C.G.S. electromagnetic units of resistance ; the

ideal standard having precisely this resistance

being called, for the sake of distinct identi-

fication, the "true ohm." Many physicists have
investigated the value of the ohm, as here de-

fined, and have constructed material standards
for practical work, having a resistance of one
ohm, as nearly as possible. A committee ap-
pointed by the British Association for the pur-
pose of investigating the value of the true ohm,
prepared a coil of German silver wire, which,
at a certain definite temperature, was supposed
to have a resistance of practically one ohm

;

and this coil, from the time of its acceptance
by the British Association in 1864 down to the
year 1884, was the standard ohm of the world,
being known, for definiteness, as the "British
Association ohm," or, more briefly, as the "B.A.
ohm." It is now customary to define the prac-
tical ohm in terms of the resistance of a col-
umn of mercury of stated dimensions and tem-
perature, as it is found that the resistance of
a solid conductor depends not only upon the
material of which the conductor is made, but
also upon the physical state of that material
with respect to internal stresses and other cir-

cumstances. The B.A. ohm of 1S64 has a
resistance equal to that of a column of pure
mercury having a constant cross section of one

square nnllimetrc, and a length of 104.83 centi-

metres; the temperature of the mercury being
0° C. This standard was subsequently found
to be materially smaller than the true ohm,
and the International Congress of Electricians
at Paris, in 1884, adopted, as the equivalent of
the ohm, a column of mercury having a con-
stant cross section of one square millimetre, and
a length of 106 centimetres; the temperature of

the mercury being 0° C, as before. This stand-
ard is known as the "legal" or "congress" ohm.
Several of the physicists present at that con-
gress were of the opinion that the length of
tlie column should be 106.2 or 106.25 centi-

metres ; but the decimal being admittedly nn-
certain, it was finally agreed to disregard it

entirely, until further experimental evidence
could be had. In August 1893 an International

Congress of Electricians was held at Chicago;
England, France, Germany, Italy, Austria, Swit-
zerland, Sweden, Mexico, Canada, and the

United States being represented. This con-
gress adopted another and (presumably) better

value of the ohm, the new standard being des-
ignated as the "International ohm." The Inter-

national ohm, which has since been adopted by
the nations represented at the conference, was
defined as "the resistance offered to an unvary-
ing electrical current by a column of mercury
(at the temperature of melting ice) 14.4521

grams in mass, of a constant cross-sectional area,

and of the length of 106.3 centimetres." The
conference preferred, it will be seen, to fix the

sectional area by giving the mass of the col-

unm, rather than by stating the sectional area
directly. The intention was, however, that the

sectional area shall be sensibly one millimetre

;

for a column of mercury 106.3 centimetres long
and having a mass of 14.4521 grams, would have
a sectional area, at 0° C., of between i and
1.00003 square millimetres. The ohm thus de-

fined by the Chicago congress is probably very
near to the true ohm.

The practical unit of current is the "ampere,'
named for the French physicist, A. M. Ampere.
It is defined as equal to one tenth of a C.G.S.
electromagnetic unit of current. The Chicago
International Congress of 1893, after consider-

ing the available experimental evidence, con-
cluded that the ampere can be defined, for prac-
tical purposes, as equal in magnitude to the

unvarying current which will deposit 0.001118

gram of metallic silver every second from a
solution of nitrate of silver in water. This
particular estimate of the value of the true am-
pere is called for definiteness, the "International

ampere." The practical unit of electromotive
force the "volt," which was named for the Ital-

ian physicist, Alessandro Volta. and which is

defined as equal to 100,000,000 (or 10') C.G.S.
electromagnetic units of difference of potential

or as the electromotive force which is required
in order to maintain a current of one ampere
through a resistance of one ohm.

Of the remaining practical electrical units,

the coulomb, farad, joule, watt, and henry call

for special mention. The coulomb is the prac-

tical unit of electrical quantity. It may be de-

fined either as one tenth of the C.G.S. electro-

magnetic unit of "quantity of electricity," or as

the quantity of electricity conveyed by an am-
pere in one second. The farad (named for

Faraday) is the practical unit of capacity, and
may be defined cither as the 1,000,000.000th part
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of a C.G.S. electromagnetic unit of capacity,

or as the capacity of a condenser which holds
one coulomb of electricity, when charged to a

potential of one volt. The farad is much too
large for convenience, and although it is called

the "practical" unit of capacity, it is replaced,
in practice, by the "microfarad," which is equal
to the millionth part of a farad. The condens-
ers which are in ordinary use are commonly
made to have capacities of a microfarad, or of
some decimal subdivision of a microfarad. The
"joule" is the practical unit of wOrk (or energy)
in the electrical system of units, a joule being
defined as 10,000,000 (or 10') ergs; and its prac-
tical convenience depends upon the fact that it

is equal to the quantity of energy that is ex-
pended in one second by a current of one
ampere acting through a resistance of one ohm.
The watt is the corresponding unit of power,
and is defined either as the expenditure of
10,000,000 ergs per second, or as the rate at
which energy is e.xpended when a current of
one ampere flows through a resistance of one
ohm. In dealing with the large currents that
occur in modern electrical power-houses, the
watt is an inconveniently small unit, and the
kilowatt is almost invariably used in its place;
a kilowatt being equal to 1,000 watts. A horse-
power is equal to "46 watts, or to 0746 of a
kilowatt. The henry (named for Joseph Henry)
is the practical unit of inductance, and it is

defined as the induction in a circuit, when an
electromotive force of one volt is induced in this

circuit while the inducing current varies at the
rate of one ampere per second.

Dimensions.— A surface is said to have ex-
tension in two dimensions, and a solid is simi-
larly said to have extension in three dimensions.
The volume of a cube, for example, is found by
multiplying together the length, width, and
height of the cube ; and hence we may say
that the volume in question is of three "dimen-
sions" in terms of L, the unit of length em-
ployed. This mode of expression has been
extended to other units besides units of length,
and the idea has proved itself quite useful in

numerous ways. For example, a velocity is

found by dividing a length by a time; so that
if L represents a length and T a time, we may
write V= LT ~ '

; and we say that velocity is of
dimension + I in length, and — i in time. Sim-
ilarly, force is measured by the change of
momentum that it produces, in a given mass,
per unit of time. That is, it is found by multi-
plying a mass (which we may represent by M)
by a velocity, and dividing the product by a
time. That is, F=MV/T. But we have al-

ready found that V= LT ~ ', and hence the equa-
tion becomes F = MLT " ', and we say that force

is of dimensions + i in mass and in length,

and of — 2 in time. The equations here given
are called "dimensional equations," since in writ-
ing them we pay no attention to the actual nu-
merical magnitudes of the quantities involved,
but only to the "dimensions" of those quantities.

As a further illustration of the "dimensions"
of a physical quantity, let us consider the case
of work. This is defined as the product of a

force by a distance, and hence we have
W= FL=MLT-» L= ML'T "S and we say
that work is of dimensions + r in mass, + 2 in

lenfjth, and — 2 in time. Kinetic energy is

found by taking half the product of a mass and
the square of a velocity. Omitting the numer-

ical factor 1/2 (since it does not affect the di-

mensions of the energy in any way), we have
E= MV'= M(LT-')'=ML'T-2, so that ki-

netic energy is of dimensions + i in mass, -1- 2
in length, and — 2 in time That is, it is of the
same dimensions in all respects as work; which
is evidently correct, since work and kinetic
energy are mutually convertible. As an illus-

tration of the determination of the dimensions
of a quantity when those dimensions are much
less obvious, consider the dimensions of a
"quantity of electricity," as expressed in electro-
static units. Let Q denote a charge of elec-

tricity, as expressed in electrostatic units. Then
if a similar charge were brought near to the
first one, the repulsion between the two would
be found by dividing the product of the two
charges by the square of the distance between
them. Hence the dimensions of the repulsion
between the two charges would be Q^L -^. But
this repulsion, being a force, must be of
the dimensions F^MLT""; and hence we
have Q^L- 2 = MLT ^

; whence Q - M|LiT->.
That is "quantity of electricity," as expressed in

the electrostatic system, is of the dimensions j
in mass, | in length, and — i in time. For the

dimensions of other electrical magnitudes, and
for the interesting facts that are known rela-

tively to the ratios of the dimensions of the va-
rious electrical units, special works on these

subjects must be consulted. Maxwell pointed
out that in any equation that expresses a fact in

nature, the several terms that are added to-

gether, or equated to one another, must be all

of the same dimensions ; a fact of which use
has been made above, in determining the di-

mensions of "quantity of electricity."

As an illustration of the kind of information
that can sometimes be had from dimensional
equations, in constructing a formula of which we
know the general but not the precise form, let us
consider the case of the pendulum. Let us sup-
pose that we know that the time of oscillation of

a pendulum, through a small arc, varies as some
power of the length of the penHulum, multiplied
by some power of the intensity of gravity at

the place where the experiment is made, and let

us seek to find what these unknown powers are.

Representing the intensity of gravity by g, and
the unknown exponents by x and .r, respectively,

the foregoing assumption with respect to the

general form of the dependence of the period
upon the length of the pendulum and the in-

tensity of gravity gives us an expression of the

form ^L^, for the time of oscillation of the
pendulum. Now g, being an acceleration, is of

the dimensions LT ~'; so that the foregoing ex-

pression is of the dimensions (LT'^j^L''; but
this, being the expression for the time of os-

cillation of the pendulum, must itself be of the

dimensions T. Hence we have (LT"* )
''L''= T,

or IJ^+yT- 2* =T. This being an identity, we
have, by equating the exponents of T, — 2x=^l,
or x=— J. And since we also have x4-y=0,
we see that y= + i- Hence the time of vibra-

tion of the pendulum varies directly as the

square root of the length of the pendulum, and
inversely as the square root of the intensity of

gravity. See Metric System ; Weights and
Measures. Consult also, Everett, 'Units and
Physical Constants.'

A. D. RisTEEN, Ph.D.,
Editorial Staff, ^Encyclopedia Americana?
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Universal German Working Men's Asso-
ciation, See Socialism.

Universal Language, or World Lan-
guage, a language that may serve as a means
of communication among all the peoples of the

earth, or at least all cultured peoples. The pro-

ject of a universal language has engaged the at-

tention of scholars ever since the days of Leib-

nitz, and actually existing languages, as English

or French, or a dead language, as Latin, or an

artificial language, as Volapuk and Esperanto

(qq.v.), have been proposed, each in turn, as

meeting all the requirements. National jeal-

ousies, were there no other objections, present

an insurmountable obstacle to the adoption of

any living language as the universal medium of

communication, as the same feeling has pre-

vented the universal adoption of a prime merid-

ian. Nor would the opposition to any living

language, English, for example, be simply Chau-
vinistic : the adoption of English would give to

the English-speaking nations an immense ad-

vantage over all others in commerce : English

books would be read everywhere, and the

thought and civilization of the world at large

would be transformed— Anglicized. The adop-

tion of Latin is practically out of the question

for one reason, because it is entirely too difficult

to learn. If living languages must be ruled out,

the proposed world language must be an arti-

ficial construction. The essential conditions

with which such an artificial language must
comply, as defined by the International Con-
gress of Philosophy, which was held at Paris

in igoo, are: (l) That the new language shall

serve the needs of daily life and business as

well as the requirements of science and learn-

ing; and, (2) that it shall be so simple that

a person possessing an average common school

education can acquire it readily. That the

artificial language Esperanto to a considerable

extent fulfils these conditions appears from the

fact that at the International Geological Con-
gress held in Vienna 1903, three of the dele-

gates, a Norwegian, a Rumanian, and a Belgian,

none of them understanding the national speech

of the others, found in Esperanto a sufficient

means of communication on all scientific sub-

jects. In 1879 was published the scheme of a

world speech, called Volapiik, a word made up
from world and speak or speech. Volapiik was
invented by Johann Martin Schleyer, a Catholic

priest of Baden ; its elements are derived from
the West-European languages Teutonic and
Latinish. Its alphabet comprises 27 letters,

namely the vowels a, e, i, 0, u, a, o, ii, and these

17 consonants, b, p, h, y, g, k, I, r, m, n, s, j, c, x,

z. The vowels are pronounced as in German, the

consonants as in English, except that g is always
hard, .j is always sharp, c is like j, and z is equal

to ts. There are 10 other consonant signs for

sounds peculiar to various languages : there are

no silent letters and no diphthongs. Alx)ut 40
per cent of the root words of Volapiik, which
usually are nouns, are from English, the rest are
chiefly from German, French, and Latin. In
choosing root words the desiderata were brevity,

clearness and ease of utterance : every root word
consists of one syllable, a vowel between two
consonant sounds : man is man, dom is house
(Lat. damns), tim is time; and root words are

formed from ordinary words either (l) by sub-

stituting a consonant for a final vowel : Eng. pay

becomes pel, Fr. mer (sea) becomes mel; or (2)

consonants and vowels arc dropped : Lat. pons

(bridge) becomes pon, Eng. state becomes tat;

or (3) the most important syllable alone is re-

tained: Lat. sapientia (wisdom) becomes sap.

Here are some examples of root words from
different languages: From Eng. gift, giv, lady,

lad, woman, voin; from Lat. finis (end) comes
fin, flumen (river) Hum, tensio (stretching)

ten. From these root words, which are nearly

all nouns, are formed the other parts of speech
— verbs, adjectives, adverbs— by proper pre-

fixes and suffixes. Nouns have four cases,

namely, nominative, genitive, dative and ac-

cusative. The nominative is the unmodified

root, for example, vol, world, is in the nomi-
native case. The genitive adds a, vola, of the

world; vola piik, world's speech. The dative

and accusative respectively add e and i to

the root; vole, to the world, voli, the

world (objective case). The pronouns I, thou,

he, she. it, are ob, al, om, of and as, and they

are declined like nouns : oba, of me, obe, to me

;

ala, of thee, ale to thee ; and so on. The tenses

of verbs, except the present, are formed by pre-

fi.xing the vowels a, e, i, o, and m to the root

;

thus lofob (lof, love, ob, I) is I love, dlofob, I

loved, elofob, I have loved, ildfob, I had loved,

olofob, I shall love, ul'ofob, I shall have loved:

by putting al. thou, om, he, of, she, in the place

of ob, I, we get the forms for thou hast loved,

he will love, she had loved, etc. By similar de-

vices the various moods are indicated, for ex-

ample, the ending (is added to the present indi-

cative lofom, he loves, makes it optative, may he

love, lofomos. The passive voice is formed by
prefixing p or pa. Thus, palofon, to be loved,

palofob, I am loved, pdlofob, I was loved, pe-

lofob, I have been loved, polofob, I shall be

loved, pulofob, I shall have been loved. The ad-

jective is the noun with ik suffixed: gud, good-
ness, gudik, good ; yun, youth, yunik, young.
The adverb is formed from the adjective by
adding a: gudik, good, gudiko, well. In pro-

nunciation every syllable is long and the accent

is always laid on the last syllable of the word.
Volapiik was received with great favor imme-
diately after the scheme was published. The
first "Congress of Volapiikians," held in Switz-

erland in 1886, had 300 delegates : 9 few years

later the students of Volapiik numbered 250,000.

Joseph Fitzgerald,

Author of 'Word and Phrase.^

Universal Prime Meridian. See Latitude;

Longitude.

Universal Time. See Time.

Universalism, the belief in the final tri-

umph of good over evil in the Universe. As
applied to the human economy it is the belief

that God is pledged by his goodness and
omnipotence to overcome and destroy sin and

save ultimately the "whole family of man-
kind." Universalists claim that they can find

this tenet in the teachings of primitive Chris-

tianity, and it was held among other notable

writers of the early Church, by Clement of Alex-

andria, and Origen. From the inception of the

Protestant Reformation to the close of the 18th

century, both on the Continent of Europe,— in

Holland. Switzerland, France,— and in Eng-
land, there rose from time to time eminent
theologians who ventured to oroclaim the
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doctrine. Sometimes great schools of thought,
Hke the Mystics and the Anabaptists, were
tinctured by it.

It is only in North America, however, that
it has served as the basis of an organized
Christian denomination. The Universalists
of America trace the beginning of their order
directly to John Murray, who came to this

country from England and landed on the New
Jersey coast at a place called Good Luck about
20 Sept. 1770. There he met one Thomas
Potter, who had erected a church which he
said was waiting for the minister whom God
would send to preach in it. As soon as Mr.
Potter saw Murray, he declared that he was
the minister for whom he was waiting.
Much against his will, and after resisting the
solicitations of Mr. Potter for more than a
week, under circumstances which seein to
some almost miraculous, and which are cer-
tainly highly romantic, Mr. Murray at length
yielded. Thus began his remarkable career
as the preacher of what was then a new doc-
trine in America and the founder of a sect of
considerable importance to-day.

Mr. Murray had never intended the minis-
try as a profession. He had been brought
up as a strict Calvinist, but from very early
life had associated with the Alethodists, hav-
ing been made a class leader by John Wes-
ley when he was scarcely more than a youth.
Later he became a communicant in Whit-
field's Tabernacle in London. He was a very
diligent reader of the Scriptures, very devout
and thoughtful. By accident, he was brought
in contact with the Rev. James Relly, an
independent preacher of L^niversalism. The
task was given him to bring back into the
fold of the Tabernacle a young woman who
had become a convert to ;\lr. Relly. The task
was not so easy as he imagined it would
be; for instead of confounding her by his

questions she confounded him by her an-
swers. His curiosity was thus piqued and he
began to investigate. First he read Relly's

'Union,* a book in which the preacher had
set forth his peculiar views ; then he became
an attendant on Relly's preaching, and finally

he announced himself a complete convert.
About this time his young wife, to whom
he was devotedly attached, died. He was
thrown into the deepest despondency, and
being unable to rally from his grief, he sought
to find oblivion and rest in the wilderness of
America. His strange tnceting with Thomas
Potter changed the trend and purpose of his

life. For a period of three or four years he
continued to make his home w-ith his new-
found friend. But his fame gradually spread
abroad, invitations began to pour in upon him
from far and near. In responding to these
his message was carried along the Atlantic
seaboard from New Jersey to New Hamp-
shire. He made many warm friends in
Rhode Island, among them Cols. Greene. Lin-
coln, and Varnum, at whose instance, on the
breaking out of the Revolutionary War, he
was made chaplain of the Rhode Island
Brigade.

On one of his northerly visits he was in-
vited to Gloucester, where he found a com-
pany of people who had seen and read a copy
of Relly's 'Union' and been powerfully in-

fluenced in favor of its teachings. These

formed the nucleus of a congregation; and
at their earnest solicitation he decided to take
up his residence among them and become
their pastor. The "Independent Christian
Church,' of Gloucester, enjoys the distinc-
tion of being the first organized Universalist
Church in America. But it did not long re-
main alone. By the end of the century, or in

less than a generation from the landing of
Murray, a considerable number of congrega-
tions had been gathered. There was at least

one such congregation in most of the 'eading
towns of New England, and churches were also

to be found as far south as Philadelphia.
These were ministered to, for the most part,

by a body of remarkable men, some of whom,
like Elhanan Winchester, George Richards,
Edward Turner, Walter Ferris, and Hosea
Ballou, are still famous. In April 1785, an
organization of churches, in the eastern part
of Massachusetts mainly, was effected under
the name of Universalists. This organization
constantly enlarged its membership, and may-
be regarded as the forerunner of what is now
known as the Universalist General Conven-
tion.

In this constantly widening extension of
the doctrine, of course, the first impulse was
given by ilurray. Many doubtless owed
their first conception and conviction directly
to him. As was natural, however, almost
from the start there was not a little variety
of opinion. Men of such eminence as many
of the clergy of that period were likely to
work out the problems for themselves. The
doctrine, as reasoned by Relly and pro-
claimed by Murray, was crude and fanciful.

It was scarcely more than an ill-conditioned
graft upon the Calvinistic tree. Taking the
Scriptural aflirmation that Christ died for all

men and the assertion of Calvinism that all

for whom Christ died will be saved, Relly
reached the conclusion of universal salvation.
Both Relly and Murray made a distinction
between redemption and salvation, arguing
that Christ had paid the price, purchased or
redeemed the whole human race. This re-
demption was appropriated by each individual
through faith, jilr. Murray was not, how-
ever, always consistent in maintaining this
distinction.

On 25 May 1790 a convention was held in

Philadelphia for the purpose of drawing up
articles of faith and a form of church gov-
ernment. In this convention, of which Mr.
Murray was a member, there were repre-
sentatives from churches in Alassachusetts,
Virginia, New Jersey, and Pennsylvania.
The articles of faith adopted were five in

number and related to (i) the Holy Scrip-
tures, (2) the Supreme Being, (3) the Medi-
ator, (4) the Holy Ghost, (s) Good Works.
These declarations, while cast in the common
mold of the prevailing theology of the time,

are yet broad and elastic in their scope.
How far these articles were accepted by the
Universalist churches in general it is im-
possible now to determine. In 1803, however,
at a meeting of the Universalist Gen-
eral Convention in Winchester, N. H., a Pro-
fession of Belief was adopted which has since
been the basis of fellowship and faith in the
Universalist denoinination. That profession
is as follows: •
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Article I. V\'e believe that the Holy Scriptures of
the Old and New Testaments contain a revelation of the
character of God and of the duty, interest and final

destination of mankind.
Article 11. We believe that there is one God, whose

nature is Ix)ve, revealed in one Lord Jesus Christ, by
one Holy Spirit of Grace, who will finally restore the
whole family of mankind to holiness and happiness.

Artici.e'111. We believe that holiness and true hap-
piness are inseparably connected, and that believers

ought to be careful to maintain order and practice good
works: for these things are good and profitable unto
men.

In the convention at Winchester and tak-

ing part in the discussions was a young man,
Hosea Ballon, then 32 years of age, who had
already made publicly a declaration of prin-

ciples widely different froin those advocated
by either John Murray or Elhanan Winches-
ter. He was about to publish (in 1805) a
work entitled, *A Treatise on Atonement,' in

which he had worked out a new and original

system of theolog)-. Starting with the prem-
ise of the universal fatherhood and infinite

love of God, he carved out for himself a new
path in theological belief, and really settled

the essential principles of what is now known
as the ethical theology. A conteinporary

writer said:

In the ' Treatise on Atonement,' he had treated
the subject at length, maintaining the subordination of

the Son to the Father, the eternal and infinite love

of God to all creatures, and holding forth the^ death of
Christ not as a cause, but as the effect of this eternal
principle of the divine nature.

The treatise is remarkable in view of the

fact that Mr. Ballon, as he himself say.-,,

"never read anything on the doctrine of uni-

versal salvation before I believed it, the Bible

excepted; nor did I know, that I can now
recollect, that there was anything published

in its vindication in the world." Again,
"when ... I wrote my < Notes ^ and
'Treatise' I had never seen any work in de-

fence of the doctrine of the Divine Unity, and
the dependency of the Son upon the Father."

The points argued in the work are, first,

sin, its nature, origin, and consequence, show-
ing that it is a voluntary transgression of the

law, that it is not an inherited condition,

neither the work of a personal devil, and that

its consequences are experienced in the un-

happiness and degradation of the soul: sec-

ondly, the human will, that it is free, and yet,

that its freedom will not be permitted to the

extent of defeating the purposes of God;
thirdly, the atonement, that, in opposition to

current theories of a substituted punishment
designed to affect the luind and disposition

of God toward the sinner, it was a volun-

tary sacrifice on the part of Christ, the whole
object of which was to draw men away from
sin and reconcile them to God ; fourthly, the

person of the Mediator, that he is a created
being subordinate to and dependent upon the

Father, whose supremacy he acknowledged in

the act of prayer, and yet a being to whoin
the Father gave all power in lieaven and on
earth to the end that he might reconcile all

things unto himself; and finally, the conse-
quences of atonement, that they would be
complete in the reconciliation of every soul
to God.

Almost immediately the greater part by
far of the Universalists of that day accepted this

new statement of their belief. A preponder-
ating majority of the Universalist clergy ac-
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cepted almost without question the new
leadership. A considerable nimiber, however,
especially of the older mcti did not go to the
full length of Mr. Ballou's reasoning. Mr.
Murray of course remained steadfast in his

old opiniofis. Others hesitated and doubted
the soundness of Mr. Ballou's conclusions.
Gradually a breach was created, more espe-
cially with reference to the doctrine of a gen-
eral judgment and future retribution for sin.

The assertion of Mr. Ballon that "the effects

of sin, as sin, are not endless, but are limited
to the state in which it is committed," to-

gether with the declaration that the Scrip-
tures are silent as to any consequences of
sin beyond the grave caused many to halt.

Accordingly, in 183 1, Paul Dean, Charles
Hudson, Adin, Ballon, David Pickering, and a

number of other clergy only less distinguished,

withdrew from the fellowship of the Universal-
ists and sought to fortu a new denomination
under the title of Restorationists. Their effort,

however, was abortive, and most of these gentle-

men soon found fellowship among the Uni-
tarians.

Since that time the Universalist denomina-
tion has continued without signs of disrup-
tion. The teacliings of Hosea Ballon have
constituted the foundations on which the doc-
trines of the Universalist churches are based.

These doctrines have undergone important
iTiodifications in confortnity w'ith the con-
stantly widening area of hutnan knowledge,
the profounder and more accurate as well as
the more rational interpretation of Scripture
and the growing liberality of the age. P~or a

considerable period there was a widespread
dissatisfaction with the phraseology of the sec-

ond article of the Winchester Profession. For
a period of 20 years an effort was made in suc-

cessive sessions of the Universalist General Con-
vention to secure some modification of this

phraseology. The discussion was brought to a
conclusion at the session held in Boston, in 1899,
by the adoption of the following declaration

:

The conditions of fellowship shall be as follows;
1. The acceptance of the essential principles of the

Universalist Faith, to wit: i. The Universal Fatherhood
of God: ^. The Spiritual authority and leadership of
His Son, Jesus Christ: 3. 'Hie trustworthiness of the
Bible as containing a revelation from God: 4. The cer-

tainty of just retribution for sin: 5. The final harmony
of all souls with God.

The Winchester Profession is commended as con-
taining these principles, but neither this nor any other
precise form of words is required as a condition of fel-

lowship, provided always that the principles above stated
be professed.

2. Tlie acknowledgment of the authority of the Gen-
eral Convention and assent to its laws.

In the latter part of September 1870, the

TOOth anniversary of the landing of John
Murray in America was celebrated by the

holding of the session of the General Con-
vention in Gloucester, Mass. The occasion

drew together many thousands of people

from all parts of the country. As the num-
ber in attendance was greater than the power
of public and private hospitality combined
could care for. tents were erected in a large

vacant plot of ground overlooking the sea,

one mammoth tent being erected in the inidst

of them for the public gatherings. In this tent.

Dr. T. J. Sawyer, Dr. A. A. Niner, Dr. E. H.
Chapin, Horace Greeley, and other eminent
men, both clerical and lay, of the period were
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heard to the abundant satisfaction of the peo-
ple. The celebration was made the occasion
of raising a fund of $100,000 to be known as

the Murray Centenary Fund, the income to
be devoted to missions, church extension, and
the education of candidates for the ministry.

At this session also a complete reorganiza-
tion of the General Convention was effected.

With slight modifications, the organization
remains unchanged.

The Universalist General Convention, hav-
ing jurisdiction over the ecclesiastical or-
ganizations of the Universalist Church in the
United States and Canadian provinces, meets
biennially, on the Wednesday preceding the
fourth Sunday in October. The Convention
is composed of the Presidents, the Vice-Presi-
dents, and the Secretaries of the State Con-
ventions, and of clerical and lay delegates
from the State Conventions, each State being
entitled to two clerical and four lay delegates
and to an additional number of each class of
delegates in proportion to the aggregate of
its parishes and clergymen. At least four
parishes must be organized and established in

a State before a State Convention can be
formed, but a less number of parishes may
unite to choose two delegates, clerical or lay,

to represent them in the General Convention;
and if there be one parish so situated, it is

entitled to two delegates. In all such States
or Territories the General Convention has
original jurisdiction.

All laws relating to fellowship, ordination,
and discipline originate in the General Con-
vention, and it is the final court of appeal in

all cases of dispute or difficulty between State
Conventions. It is an incorporated body,

empowered to hold real and personal estate

to the value of $500,000, "to be devoted
exclusively to the diffusion of Christian
knowledge, by means of missionaries, publica-

tions, and other agencies.'* In the interim of

sessions the interests of the Convention are
watched over and managed by a board of
trustees. The funds of the Convention, as
reported in 1902, aggregate $364,319.25.
There are now (1904) 43 State Conventions;
982 parishes, containing 54,619 families _; 877
church organizations with a membership of
54,102 persons ; 778 Sunday schools

_
with a

membership of 55,625; 790 church edifices of
a total valuation of $10,255,460; there are
nearly 750 clergymen in fellowship.

The last 50 years of denominational his-

tory has been particularly marked by activity

in the founding and development of educa-
tional institutions. There are now under the
nominal patronage and control of Universa-
lists four of collegiate rank, namely, Tufts
College in Massachusetts, Saint Lawrence Uni-
versity in New York, Buchjel College in

Ohio, and Lombard College in Illinois, and
three Academies, namely. Dean Academy,
in Massachusetts, Goddard Seminary in Ver-
mont, and Weetbrook Seminary in Maine.
Tufts College, the oldest and most important
of the colleges, is an institution of university
rank. It has 186 teachers, nearly 1,000 stu-

dents and embraces, besides the usual college
of letters, the following departments: A
divinity school, an engineering department,
a medical school, and a dental school. All

Ihe educational institutions under denomina-

tional control give instruction to 2,200 pupils
and have a combined endowment of over
$4,000,000.

Thus
_
it will be seen that the Universalist

Church is thoroughly organized for the work
of a living Christian denomination. It is true
that the ethical principle which is central in
its theology has been accepted by nearly
every body of Protestant Christians through-
out the world. Its peculiar ideas of eschatol-
ogy have also spread very widely in all the
more progressive organisms of Christendom.
Still the adherents of this church lift up their
banner with confidence and look with faith to
the future, holding steadfastly to the tradi-

tions of their great founders.
Consult: Winchester, "The Universalist

Restoration' (1843); Ballou, 'A Treatise on
Atonement* (1903); 'The Ancient History of
Universalism' (1872); Dean, 'The Final Res-
toration* (1832); Moore, 'Universalism, the
Doctrine of the Bible'; Brooks, 'Universal-
ism: A Practical Power' (1863).

Elmer Hewitt CAPE>f, D.D.,
Late President of Tufts College.

Universe. In the article Stars will be
found a description in detail of those wonderful
bodies which stud the sky. In the present
article we consider these bodies as forming a

connected whole, which we call the universe, and
which comprehends creation in its widest extent.

Many questions connected with the universe are

not yet answered ; but our ideas of its struc-

ture are surely though slowly advancing. The
object of the present article is to set forth

what can be said on the subject at the present
time.

The first question to arise is the oldest. Is

the collection of heavenly bodies— stars and
nebulse,— which we see with our telescopes, a
bounded whole of any kind ; or do such bodies
extend through infinite space, so that those we
see are distinguished from the others only by
their proximity to our system? The general
trend of modern science is toward the former
alternative. While it is quite true that no limit

can be set to the possible extent of creation, the

evidence is very strong that that portion of
creation which can be studied by man forms a
bounded whole, having certain common char-

acteristics which run through its whole extent.

It seems almost certain that there is a limit in

every direction beyond which the stars become
comparatively few and scattered, if they exist at

all. The most simple and conclusive proof of
this is the fact that, if the stars extended out
without limit, their infinite number would fill

the whole sky with a blaze of light equal to that

of the noon-day sun. Instead of this we have a
night-sky so faint that a circle of ithalf a de-
gree in diameter is almost or quite invisible to

the eye. Another idea of the subject may be
based on the principle that in a universe of
stars, extending out indefinitely, there would be
nearly four times as many stars of each order of

magnitude as of the order next brighter. This
is true in the case of the stars visible to the

naked eye. But, when counts are made of the

telescopic stars, it is found that although the

number of each successive order increases, the

ratio of increase continually diminishes, thus

showing that a limit must finally be reached.

Another indication bearing on the same ques-
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tion is afforded by the Milky Way. This vast

girdle, which consists of agglomerations of stars,

has a unity of structure throughout its whole ex-

tent which justifies us in considering it as, in

a certain sense, a single object. The stars

which comprise it are probably more distant

than the others and may, tlierefore, be consid-
ered as forming a band including the universe
within it.

Another conception of the universe is gained
by considering the thickness with which the stars

are scattered through space; in other words,
how many stars a given volume of the celestial

spaces, in the general average, may contain.

Measures of parallax, and studies of proper mo-
tion, lead to the conclusion that the thickness of
the stars, as thus defined, is a fairly definite

quantity. To measure the volume of space we
require a unit. The most convenient unit for

our purpose is the volume of a sphere whose
centre is in the solar system, and whose surface
is at a distance represented by a parallax of half

a second. This distance is, in round numbers,
400,000 times that of the sun from the earth, a
space through which light would travel in about
seven years. The volumes of spheres being as

the cubes of their radii, it follows that a sphere
whose surface is at twice the distance of the unit
sphere, or 400,000 times the distance of the sun,
will have a volume represented by the num-
ber 8, while 100 times the radius will have
a volume of 1,000,000 units. Now, the indi-
cations are that the_ stars are strewn through
space with such thickness that, in the gen-
eral average, each unit of space contains
one or two of these bodies._ The law ac-
cording to which the stars thin out, and in-

vestigations into the statistics of the stars gen-
erally, lead to the conclusion that the parallax
of the most distant of these bodies is about
o"ooi. This distance is 500 times that which we
have chosen as the radius of our unit sphere ; the
volume of space included within it is, by the
law of cubes, 125 millions and, were the stars
scattered with equal thickness throughout the
w'hole space, the number contained would be
between 125 and 250 millions.

Although, in the general average, it is prob-
able that the thickness of the stars in space
does not vary greatly within the limits we have
indicated, there are exceptions in special cases.

The most notable exception is that of the Milky
Way, where the stars arc undoubtedly much
more thickly strewed in space than they are
in the central regions of the system. We also

find in many regions of space collections of hun-
dreds or even thousands of stars evidently in

close proximity to each other. But outside of
these collections the scattering is probably nearly
uniform as far out as the limit we have men-
tioned.

Altogether, we may say with some confi-

dence, that if we could fly through space to a
distance over which light would require 4,000
years to travel, we should find ourselves ap-
proaching the boundary of the stellar system, if

we were not actually outside of it.

Notwithstanding the darkness of the sky, it

seems probable that we receive more light from
it than could be supplied by all the stars, seen
and unseen, which make up the known part of
the universe. This conclusion is based on the

fact that the amount of light received from a

circle 1° in diameter on the darkest night-sky
is about equal to that of a star of the 5th magni-
tude, while, when we carry out the progression
in the light of the stars of diminishing orders
of magnitude, we find that the total of their light

could not well amount to so great a quantity as
this. The source of this excess of light is yet to

be investigated. Whether it is atmospheric,
whether it is reflected from innumerable opaque
bodies, or whether it is emitted by a nebulous
mass of almost inconceivable tenuity, has not
yet been determined.

A remarkable feature of our relation to the
universe is that our solar system seems to be
very near its centre. Tliat we are near the
central plane of the Milky Way is shown by
the fact that_ the latter is nearly a great circle

on the celestial sphere. It is true that the most
exact determination yet made shows a slight

displacement of our system, since the central
line of tlie Milky Way is about 1° from that of
the great circle which would pass nearest to it.

Another basis for the same conclusion is that

the stars seem about equally numerous in the
direction of the two opposite poles of the Milky
Way. If there is any deviation from equality, it

seems likely that the faint telescopic stars are
fewer in number toward the south pole than
toward the north pole of the Milky Way. This
view is not yet proved, and cannot be until we
have more exact counts of the stars of each
order of magnitude in the two hemispheres. The
question whether our system is situated with
equal exactness in the centre of the great girdle
does not admit of settlement. All we can say
is, that, up to the present time, there is no posi-
tive evidence on which to base a statement that
we are any nearer one point of the girdle than
another. It is indeed true that, in the con-
stellations Aquila and Sagittarius, which are
visible in the south on autumn evenings, the
Milky .Way shows numerous rifts and vacant
spaces wliich

_
are not shown on its opposite

side. This might seem to indicate that we are
nearer to it in this region. But further re-
searches are required before a definite conclu-
sion can be reached.

It should be remarked that, even if we are
at present centrally situated, the position can-
not be permanently held. The motion of the solar
system through space, by which we are car-
ried forward on a journey of which we can
see neither the beginning nor the end, at the
rate of ten or twelve miles a second, must event-
ually carry our posterity away from the centre
of the universe, even if we are now situated
near that point. But this motion will have to

be continued hundreds of thousands, even mil-
lions, of years before the displacement would be
appreciable when compared with the dimensions
of the universe. 5. Newcomb.

University, an institution for the promo-
tion of higher education by teaching and in-

vestigation, and having the right to confer de-
grees in several faculties. Tho\igh there were
Greek and Roman institutions of learning
analogous to universities, the university as above
defined did not originate till the 12th century.

The name university is still later, not being
found in any application at all like the modern
one till the 13th century. Such phrases as uiii-

versitas magistrorum ct auditarum (or schola-

rium), meaning the whole body of teachers and
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scholars, are met with at the very beginning of

the I2th century; but it was not till the next

century that the term universitas acquired a

technical sense, and came to be used by itself

pretty much as we use it. The three oldest uni-

versities, those of Bologna, Paris, and Oxford,

grew out of schools that had previously attained

a more or less widespread fame as seats of

learning.

In the early part of the 12th century Bo-

logna acquired great celebrity as a school of

law ; later in the same century the lectures of

Abelard on philosophy and theology attracted

to Paris hearers from all parts of Europe; and

by the middle of the nth century there were
undoubtedly schools at 0-\.ford. Earlier by a

century than the oldest of these schools there

existed a famous school of medicine at Salerno,

in lower Italy, but it was long before it ob-

tained the rank of a university. The practice of

granting degrees probably originated in Paris

in the second half of the 12th century. If this

is the case, the University of Paris is in this

sense entitled to be regarded as the oldest. ( See

Paris, University.) At first the universities

were free and serf-governing corporations, in no

way dependent on either Church or state. But

gradually this freedom of organization was
modified, owing to the increasing influence of

the Church. The pope granted bulls of con-

firmation to the luilversities already in existence,

and till the Reformation no
_
new universities

were erected throughout Christendom without

the papal sanction. The popes also claimed the

right of protecting and superintending the uni-

versities. After the Reformation the claims of

the popes were, of course, no longer recognized

in countries that had become Protestant. The
University of Paris was a corporation of teach-

ers, that of Bologna a corporation of students

;

the universities of southern Europe generally

resembled Bologna in this respect, those of

northern Europe resembled Paris. At first the

students and teachers were organized on the

basis of nationality, in groups called "nations*;

and these groups were, for about a century, the

only divisions in the university. A division into

faculties did not arise till the 13th century.

The distinction of faculties was aided by the

fact that Honorius III., who feared that the

general interest in legal studies would extinguish

theology at Paris, forbade, in 1219, priests and

regulars to read civil law. Thus the faculties

of theology, arts, law, and medicine became

gradually differentiated. In the 13th and fol-

lowing centuries endowed colleges were estab-

lished at Paris and the English universities for

the reception of poor scholars, some of whom
received also pecuniary assistance from the

foundation. Both in Paris and in England it

became customary for all the students of the

miiversity to reside in colleges, and gradually

also the colleges almost entirely superseded the

universities in the work of teaching. Students

who had degrees conferred upon them were

thereby entitled to teach: bachelors, or bacca-

laiirci. under the supervision of a fully-qualified

teacher, and masters, or doctors {magistri, doc-

tores), independently.
Numerous universities have been established

in the different nations of Europe since the 12th

century, a list of which will be found in the

following table from the United States Educa-

tion Report

:

FOREIGN UNIVERSITIES ARRANGED ACCORDING TO
AGE.

Date of
foundation Locality

Tenth century

9S8 Cairo, Egypt.

Tu'clftk century

1 1 19 Bologna, Italy.

1 181 Montpellier, France.
1200 Paris, France.
1200 Oxford, England.

Thirteenth century

1209 Valencia, Spain,
1222 Padua, Italy.

1224 Naples, Italy.

1233 Toulouse, France.
1243 Salamanca, Spain.

1257 Cambridge, England.
1266 Perugia, Italy.

1288 Coimbra, Portugal.

Fourteenth century

1303 Rome, Italy.

1339 Grenoble, France.

1343 Pisa, Italy.

1346 Valladolid, Spain.

1348 Prague, Bohemia, Austria.

1349 Florence, Italy,

1361 Pavia, Italy.

1364 Krakow, Galicia, Austria.

1365 Vienna, Austria.

1367 Funfkirchen, Hungary.
1386 Heidelberg, Baden, Germany.
1391 I-'errara, Italy.

Fifteenth century

1402 Wurzburg, Bavaria, Germany.
1409 Leipsic, Saxony, Germany.
1409 Aix, France.
1411 St. Andrews, Scotland,

1412 Turin, Italy.

1419 Rostock, Mecklenburg, Germany.
1422 Parma, Italy.

1422 Besangon, France.
1426 Loiivain, Belgium.
1431 Poitiers, France.
1437 Caen, France.
1441 Bordeaux, France.

1444 Catania, Sicily, Italy.

1450 Barcelona, Spain.

1451 Glasgow, Scotland.
1456 Greifswald, Prussia. Germany.
1457 Freiburg, Baden, Germany.
1460 Basel, Switzerland.
1463 Nantes, France.

146s Budapest, Hungary.
1472 ^Munich, Bavaria, Germany.
1474 Saragossa, Spain.

1477 Upsala, Sweden.
1477 Tubingen, Wiirtembcrg, Germany.
1478 Copenhagen, Denmark.
1494 Aberdeen, Scotland.

Sixteenth century

1 50 1 Valencia, Spain.
1502 Halle-Wittenberg, Prussia, Germany.
1502 Seville, Spain.

1504 Santiago, Spain.
1506 Brcslau, Prussia, Germany (1702).

1508 Madrid, Spain.
_

1527 Marburg, Prussia, Germany.
1531 Granada, Spain.

1531 Sarospatak, Hungary.
1537 Lausanne, Switzerland.

1540 Macerata, Italy.

1544 K6nigsberg,_ Prussia, Germany.
1548 Messina. Sicily, Italy.

1549 Debreczin, Hungary, Theological Col-

lege.

1556 Sassari, Italy.

1558 .Tena, Thuringia. Germany.
1559 Geneva, Switzerland.
1566 Olmiitz, Moravia. Austria.

1567 Strasburg, Alsace, Germany.
1368 Braunsberg, Prussia, Germany.
1572 Nancy, France.

1575 Leyden, Netherlands.
ii^So Oviedo, Spain.
1582 Rome, Italy (Pontif.).

:583 ICdinburgh, Scotland.
T586 Gratz, Styria, .\ustria.

1 50

1

Diiblin,^ Ireland.

1596 Cagliari, Italy,

Scz'Cnteenth century

1605 Manila, Philippine Islands.

1607 Giessen, Hesse, Germany,
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Date of
foundation

1614
.63;

163:;

1636
164U
1647
1657
1665
1666
I67I
1673
1676
1683

I7I0

I72I
I7J2
1727
>737

1737
1740
1743
1743
1748
•755
1771
1777
1779
1784
17S5
17S8
1798

1800
1804
1804
1805
1808
1808
1808
1808
1809
1811
1812
1815
1816
1816
18:7
1818
1819
1820
1821
1821
1826
1827
1827
1828
1832
1832
1832
1834

1834
1834
183S
1837
1838
1840
1843

1845
1845
1845
1849
1850
1851

1851
1853
1857
1857
1857
1858
i860
1862
1864
186s
1866
1868
1870
1872
1872

Locality

(Ironingen, Netherlands.
Salzburg, Austria.
Amsterdam. Netherlands.
Dorpat, Russia.
Utrecht, Netherlands,
llelsingfors, Finland.^ Russia.
Bamberg, Bavaria, Germany.
Kaschau, Hungary.
Kiel, Prussia, Germany.
Lund, Sweden.
Urbino. Italy.

Innspruck, Tyrol, Austria.
Eperies, Hungary.
Modena, Italy,

Eighteenth century

Barbados (Codringtoil College), West
Indies.

Habana, Cuba.
Dijon, _ France.
Camerino, Italy.

Ratisbon, Germany, Theological Ly-
ceum.

Gottingen, Prussia, Germany.
Erlau, Hungary.
Erlangen, Bavaria, Germany.
Santiago, Chile.
Cadiz, Spain.
JIoscow, Russia.
Miinster, Prussia, Germany.
Siena, Italy.

Palermo, Sicily. Italy.

Lemberg, Galicia, Austria.
Pressburg, Hungary.
Grosswardein, Hungary.
Kazan, Russia, Theological College,

Nineteenth century

Edinburgh, Scotland, Medical College,
Kazan, Russia.
Kharov, Russia.

_

Yaroslavl, Russia.
Clermont, France.
Lille, France.
Lyon, France.
Rennes, f ranee.
Berlin, Prussia, Germany.
Christiania, Norway.
Genoa, Italy.

AIoscow. Russia.
Ghent, Belgium.
Warsaw, Poland, Russia.
Liege (Liittich), Belgium.
Bonn, Prussia, Germany.
St. Petersburg, Russia.
Nezin, Russia, Philological School.
Halifax, Canada.
Montreal, Canada.
London (University College), England.
Toronto, Canada.
Sheffield Medical College, England.
Lampeter (St. David's College), Wales.
Durham, England.
Zurich, Switzerland.
Kiev, Russia.
Freising, Germany, Theological Ly-
ceum.

Brussels, Belgium.
Bern, Switzerland.
London (University), England.
Athens, Greece.
Messina, Italy.

Kingston, Canada.
Eichstatt, Germany, Theological Ly-

ceum.
Cork, Ireland.
Belfast, Ireland.
Galway, Ireland.
Algiers, Algeria.
Sydney, Australia.
ilanchester (Victoria University). Eng-

land.
Newcastle, England.
Melbourne, \"ictoria, Australia.
Calcutta, India.
Madras, India.
Bombay, India.
Lisbon, Portugal.
Tassy, Rumania.
Kecskemet, Hungary.
Bucharest, Rumania.
Odessa, Russia.
Neuchatel, Switzerland.
Tokyo, Japan.
New Zealand, New Zealand.
Aherystwith, Wales.
Adelaide, Australia.

1880
:8So
1S80
1882

1882
1883
1884
1885
1887

J891
1892
1897
1 90

1

1901

Date of
foundation Locality

1S72 Klauscnburg, Hungary._
1873 Cape Town, South Africa.

1874 Agram, tiroatia, Hungary,
1875 Angers. France.

187S Lille (Faculte Libre), France.

187s Lyon (Faculte Libre), F'rance.^

1875 Czernowitz, liukowina, Austria.

187s Birmingham, England,
1876 Bristol, England.
1876 Montevideo, Uruguay.

_

1876 Montreal, Canada, Lniversite Laval de
Quebec.

1877 Leeds, England.
1877 Liverpool, England.
1878 Stockholm, Sweden.
1879 Sheffield (Firth College), England.
1880 Amsterdam, Netherlands, Free Univer-

sity.

Dublin, University of Ireland.
Dundee, Scotland.
Nottingliam, England.
Prague (Bohemian University), Aus-

tria.

Lahore, India.
Cardiff, Wales.
Bangor, Wales.
Odessa, Russia.
Allahabad, India.
Tomsk, Siberia. Russia.
Sophia, Bulgaria.
Freiburg, Switzerland.
Gottenborg, Sweden.
Bello Horisonte, Brazil.
Kyoto, Japan.
Cologne, Prussia, Germany,
l-'rankfort, Prussia, Germany.

Date not knozen

Belgrade, Servia.
Limoges, France.
Marseilles, France.
Montauban, France.
Cordoba, Argentina.
Buenos Ayres, Argentina.

The usual university organization includes

the four faculties, of philosophy (or arts), law,

medicine, and theology ; with the development
of scientific study, a numhcr of universities have
also added scientific schools or faculties. The
leading universities of Austria are Czernowitz,
Gratz, Innspruck, Krakow, Lemberg, Olmiitz,

Prague (Bohemian), Prague (German), Salz-

burg, and Vienna ; of these Czernovitz and Lein-

berg have no medical faculties and Olmiitz and
Salzburg have only theological faculties.

In France the leading universities are those

of Ai.x, Algiers, Angers, Besangon, Bordeau.x,

Caen, Clermont, Dijon, Grenoble, Lille, Limoges,
Lyon, Marseilles, Montauban, Montpellier,

Nancy, Nantes, Paris, Poitiers, Rennes, Tou-
louse, and four separate medical schools ; of

these Aix has neither medical nor theological

faculties; Algiers, Bordeaux, Montauban, Mont-
pellier, and Toulouse have a scientific, but no
theological faculty ; Angers and Lyon a scien-

tific, hut no medical faculty ; Besangon has a

scientific but no theological or law faculty

;

Caen, Dijon, Grenoble, Poitiers, and Rennes
have a scientific but no medical or theological

faculty ; Clermont has scientific and philosoph-

ical faculties only; Lille has a scientific fac-

ulty in addition to the other four; Limoges is

a medical school ; Marseilles has a scientific, but

neither philosophical nor theological faculty

:

Nancy has a scientific faculty and pharmaceiJ-

tical school, but no theological faculty ; Paris

in addition to the four usual faculties, has a

scientific faculty, and schools of engineering and

pharmacy. These universities
_

are_ federated

more closely than in other nations in an insti-

tution known as the University of France, hav-

ing a general control of the educational system

of the nation. (See also France, Education.)
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In Germany the universities of importance
include tfiose of Bamberg, Berlin, Bonn, Brauns-
berg, Breslau, Cologne, Dillingen, Eichstatt,

Erlangen, Frankfort. Freiburg, Freising, Gies-
sen, Gottingen, Greifswald, Halle, Heidelberg,
Jena, Kiel, Konigsberg, Leipsic, Marburg,
Munich, Miinster, Ratisbon, Rostock, Stras-
burg, Tubingen, Wiirzburg; of these Bamberg,
Braunsberg, Eichstatt, Freising, and Miinster
have only theological and philosophical facul-

ties ; Berlin has, in addition to the four regular
faculties, a seminary of Oriental languages, and
other seminaries ; Cologne is a commercial uni-

versity ; Freiburg has no medical faculty; Hei-
delberg. Marburg, .Strasburg, and Tiibingen
have scientific faculties in addition to the four
regular faculties.

In Russia the leading universities are those
of Kharkov, Dorpat, Helsingfors, Yaroslavl,
Kazan, Kiev, Moscow, Nezin, Odessa, Saint Pe-
tersburg, Warsaw; of these Kharkov, Kazan,
Moscow, and Warsaw have a scientific, but no
theological faculty ; Kiev has no theological

faculty ; Odessa, a scientific faculty, but no med-
ical or theological faculty ; Saint Petersburg,
scientific faculty and a faculty of Oriental lan-

guages, but neither medical nor theological
faculty.

The leading universities of Italy are those
of Bologna, Cagliari, Camerino, Catania, Fer-
rara, Florence, Genoa, Macerata, Messina, Mo-
dena, Naples, Padua, Palermo, Parma, Pavia,
Perugia, Pisa, Rome, Sassari^ Siena, Turin, and
Urbino ; of these none have theological facul-

ties, the majority have the three other faculties;

also, Bologna has scientific and pharmaceutical
faculties, and veterinary and engineering
schools ; Cagliari, Ferrara, and Sassari have a
scientific, but no philosophical faculty ; Came-
rino has a pharmaceutical faculty and veterinary
school, but no philosophical faculty ; Catania, a

scientific faculty ; Florence has scientific and
pharmaceutical faculties, but no law faculty;

Genoa and Rome have scientific faculties and
schools of engineering and pharmacy ; Messina,
scientific and pharmaceutical faculties ; Modena,
scientific and pharmaceutical faculties, but no
philosophical faculty; Naples, mathematical and
scientific faculties and a school of pharmacy

;

Padua and Palermo have a scientific faculty

and schools of engineering and pharmacy;
Parma has a scientific faculty, and veterinary

and pharmaceutical schools, but no philosophical

faculty ; Pavia and Turin have scientific facul-

ties and pharmaceutical schools ; Perugia has
pharmaceutical and veterinary schools, but no
philosophical faculty ; Pisa, a scientific faculty,

and engineering, pharmaceutical, veterinary, and
agricultural schools ; Siena, a pharmaceutical
school but no philosophical faculty; Urbino, a
mathematical faculty and pharmaceutical and
surgical schools, but neither medical nor philo-

sophical faculties.

The universities of Great Britain are those
ot Birmingham, Bristol, Cambridge, Durham,
Leeds. Liverpool, London, Manchester, New-
castle. Nottingham, Oxford, Sheffield, in Eng-
land : Belfast, Cork, Dublin, and Galway, in

Ireland ; Aberdeen, Saint Andrews, Dundee,
Edinburgh, and Glasgow, in Scotland. Of these
Birmingham has faculties of arts and sciences,

of medicine, and of commerce ; Bristol, faculties

of art.^ and sciences and of medicine ; Cam-
bridge has schools of philology, of music, of

moral science, of history, of the various sci-

ences, and of medicine, law, and theology ; Lon-
don has a scientific faculty in one of the colleges
included in its organization ; Nottingham has
philology, law, and scientific faculties, and a
school of engineering ; O.xford, a scientific fac-

ulty in addition to the usual faculties ; Sheffield,

a medical school in addition to the University
College.

Scotch universities are four in number, St.

Andrews, Glasgow, Edinburgh, and Aberdeen.
They were decidedly mediaeval in character until

1858, when they were reorganized by statute.

In organization and administration they resemble
the Continental, rather than the English, uni-
versities.

In Ireland the chief university is Dublin,
commonly known as Trinity College, Dublin.
The Royal University, which is largely an exam-
ining body, similar to the University of London,
comprises likewise the Queen's Colleges of Bel-
fast, Cork, and Galway. The Catholic Univer-
sity is at Dublin.

The Spanish universities, nine in number,
are at Barcelona, Granada, Madrid, Santiago,
Saragossa, Seville, Valladolid, and Valencia.
There is a medical faculty at Cadiz and a law
faculty at Oviedo. The most important is

Madrid. It cannot be said that most of them
are in a flourishing condition.

Portugal has one university, located at Coim-
bra. It has faculty of law, mathematics, medi-
cine, philosophy, and theology, and a school of
design.

After the Greek war for independence, King
Otho established the University of Athens, in

1837. It was planned closely after the univer-
sities of Germany. The king, with whom re-
sided appointive power, also selected chiefly Ger-
mans to compose the faculty. Since 1882 the
power of appointment has been vested in the
faculties. The universities has the four faculties
of law, medicine, philosophy, and theology cus-
tomary in German universities.

The Dutch universities are those of Amster-
dam, Groningen, Leyden, and Utrecht, all di-

rected by the state. The general organization
and modus oficrandi of these institutions are
largely similar to those of. the German univer-
sities. Their organization is wholly uniform
throughout, and there are, therefore, no such
distinctive features, peculiar to individual insti-

tutions, such as may be found in Germany.
Originally these institutions were intended as
training-schools for the clergy, subsequent to
the Reformation.

In Belgium are four universities. That at

Brussels is a free institution ; those at Ghent
and Louvain are directed by the state, largely in

the Dutch manner; and that of Louvain is under
Roman Catholic control.

The universities of Sweden and Norway are
as follows : In Sweden, Lund and LJpsala ; in

Norway, Christiania. There are, further, a med-
ical faculty at Stockholm, and philosophical fac-

ulties (private) at Goteborg and Stockholm.
They are designed after the familiar German
pattern, are closely united with the national

Church, and are decidedly Lutheran in tone.

There is a Danish university at Copenhagen.
There are Australian universities at Ade-

laide, Melbourne, and Sidney, the last named
being connected with the University of London.
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At Belfast is a school of mines connected with
witli the University of Melbourne.

The Canadian universities are at Montreal
and Toronto. There further exist in Canada
24 institutions entitled to give degrees, these be-
ing, in the main, of a denominational character.

For the organization and history of the
American universities, see Americ.\n Univer-
sity, The. For other institutions of higher
learning, not properly universities, see Col-
leges; College. The American; Technology,
Schools of; Medical Education; etc.

University, American. See American
Univeesitv.

University, National. See Nation.al Uni-
versity, The.

University of Chicago, located at Chi-
cago, 111. A Baptist institution known as the

University of Chicago was founded in 1857,

and was compelled to close its work in 1886.

Shortly after the closing of that institution, a
movement for the founding of a larger univer-

sity was begun by the American Baptist Educa-
tion Society at the suggestion of John D. Rocke-
feller (q.v. ). The present university was char-

tered in i8go, and opened to students in 1892;
Mr. Rockefeller contributed the larger part of

the original endowment fund to which he has
since added gifts amounting to over $10,500,000.

The university was organized under the leader-

ship of William R. Harper (q.v.), who has
since been its president, and has largely directed

and controlled its administrative and educational

policy. In accordance with the charter, the

president and two thirds of the trustees must
be members of a Baptist Church, but there is

no denominational control.

The university includes the following de-

partments: (i) the Schools, Colleges, and
Academies; (2) the University Extension Divi-

sion; (3) the University Libraries, Laboratories,

and Museums; (4) the University Press; (5)
the L'niversity Affiliated Schools. The Schools,

Colleges, and Academies include: (i) the

Schools, which are the Divinity School, the Og-
den (Graduate) School of Science, the School
of Education, the Law School, and the Medical
School (partly organized) ; the School of Tech-
nology, the School of Fine Arts, and the School
of Music are yet to be established: (2) the Col-

leges, the College of Arts, the College of Litera-

ture, the College of Science, the College of

Commerce and Administration, and the Univer-
sity College; (3) the Academies, including the

Morgan Park Academy for Boys and the Llni-

versity High School, directly under University
control, and numerous other secondary schools

affiliated with the University. The University

.Affiliated Schools include both academies and
colleges which have been affiliated with the

I'niversity, their students and graduates having
special privileges at the Ihiiversity. Each Col-
lege is divided into a Junior College and a

Senior College, the former including the first

half of the curriculum, corresponding to the

work of the usual college Freshmen and Soph-
omore years, the latter the work of the Junior
and Senior years. The academic year for all

departments is divided into four quarters of
twelve weeks, and each quarter into two terms
of si.x weeks each ; the courses are arranged
with the work of twelve weeks or six weeks as

a unit, and students may enter upon their work
at the beginnmg of any quarter, and may be
absent from the university during any quarter
they desire. The summer quarter has a large
attendance of teachers, and others outside the
regular student body, but an increasing number
of regular students continue their work in the
summer. Instructors from other universities
are added to the staff for this quarter. The
courses are classified as majors and minors, a
major course requiring four to five hours of
class room work for twelve weeks, a minor
four to five hours class room work for six

weeks ; the regular work of a student during
each term of a quarter is three minors or the
equivalent. The Colleges of Arts, Literature
and Science confer the degree of A.B., Ph.B..
and S.B. for the completion of the full work
of the Junior and Senior Colleges ; the College
of Commerce confers the degree of Ph.B. The
work of the Junior Colleges is largely pre-
scribed for each degree ; the work of the Senior
Colleges of Arts, Literature and Science is

elective, with the limitation that the student
may not elect more than half his work from
any one department; the electives are further
limited by the degree to be received. The work
of the Senior College of the College of Com-
merce and Administration is divided into four
groups: (l) Banking; (2) Transportation;
(3) Trade and Industry; (4) Journalism, one
of which must be elected. The University Col-
lege is conducted by the university in the cen-
tre of the city, and is designed chiefly for the
benefit of teachers. It confers the degrees of
A.B., Ph.B., and S.B., on the fulfilment of the
requirements for the degrees in the other col-

leges. The Divinity School includes: (i) the
Graduate Divinity School, for college grad-
uates; (2) the English Theological Seminary;
(3) the Dano-Norwegian Theological Semin-
ary ; (4) the Swedish Theological Seminary.
The Graduate Divinity School offers courses
leading to the degrees of B.D., A.M., and
Ph.D.; certain studies are prescribed for all

courses ; the others are elective, depending upon
the degree to be obtained. The English Theo-
logical Seminary offers resident courses in the
summer quarter, and non-resident courses dur-
ing the other quarters ; the course covers four
years' work. The Graduate School of Arts and
Literature and the Ogden School of Science
confer the degrees of .A.M., M.S., Ph.M., and
Ph.D. The Law School was organized in 1902;
it requires for admission the equivalent of three
years of college work, and confers the bachel-
or's degree (A.B., Ph.B., or SB.) after one
year's work in the Law School ; the degree of
Doctor of Laws (J.D.) is conferred on the

completion of the full course (three years) ;

special students who maintain a high standing
are granted tlie degree of LL.B. The Medical
School offers the courses of the first two years

of the medical curriculum only; Rush Medical
College (q.v.) is affiliated with the university

and provides a full medical course. The School
of Education offers courses for the training of

teachers which lead to the degrees of A.B.,

Ph.B., S.B., or Ed.B. (Bachelor of Education).
The LTniversity E.xtension Division offers uni-

versity extension lecture courses and cor-

responding courses, which entitle the student
completing them to university credit; for fuller

description of these courses see the article on
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University Extension. This department also
sends out libraries to supplement the work of
the lectures and courses ; and carries on work
for the promotion of better library facilities in

general. The University Library comprises the
general library, departmental libraries, the
branch libraries, and the traveling libraries of
the University Extension Division. The
Yerkes Observatory, founded in 1892, is located
on Lake Geneva, Wis., near the town of Wil-
liarns Bay ; it contains a refracting telescope of
40 inches aperture, and offers special facilities

for advanced work in astronomy.
Women are admitted to all departments of

the university, but those who enter the Divin-
ity School are not expected nor encouraged to
take up the work of public preaching. The
students maintain a Men's Club, a Woman's
Union, Greek letter fraternities, a Dramatic
Club, a Glee Club, an Athletic Association, and
numerous smaller societies and cluiis. Some of
the students, nearly one third, live in the univer-
sity dormitories on the campus ; a few live in
their fraternity houses ; but the greater part live
in the city and its suburbs. All students are re-
quired to wear the academic cap and gown on
formal occasions. The university campus lies

between Washington and Jackson Parks, facing
the Midway Plaisance on the south. The
buildings, of which there are 20, are built of
Indiana limestone, all in the same general style
of architecture, an English Gothic ; they are
grouped in accordance with a fixed plan, which
is not yet worked out to completion, but allows
for numerous additions. The library in 1904
contained 367,442 volumes ; the students (on
the basis of nine months' attendance) numbered
2,938 ; the whole number, including those who
received instruction for any period, numbered
4,463 ; and the faculty 347.

Though the University of Chicago is the
youngest of the large universities of the United
States, it has taken a leading position. Its

-Standards of scholarship are the highest, and
it carries out tlie true university ideal, offering
the best of opportunities for graduate and re-
search work, and emphasizing that part of its

work.
_

Its policy is in many ways unique, no-
tably in the establishment of the summer term,
in its system of affiliated institutions, and in
the important place given to university exten-
sion. Two other characteristics of the univer-
sity are the quarter system, which permits a
student to take his work when it is most con-
venient for him and saves him from losing a
year because of some enforced absence for a
few weeks, and the maintenance of a large
enough force of instructors to keep the classes
small, thus insuring students individual atten-
tion. Through these affiliations it has exerted
a wide influence on the educational institutions
of the Middle West, particularly; and through
its University Extension Department it has
come into close touch with the general public
and the work of "popular education."

William Rainey Harper,
Late President University of C/iicago.

University of Cincinnati. See Cincinnati,
UNIVKRSrTV OF.

University Club, The, an organization of
New_ "^'nrk, incorporated in 1865. Members are
required to hold a university or college degree
representing a course of not less than three years

of study; or an honorary degree, in the case
of distinguished personages. Graduates of the
United States military and naval academies are
also eligible. In 1903 the membership was
3,278, the limit being 3,500— 2,000 resident and
1,500 non-resident and of the army or navy.

University College, the specific title of an
institution attached to various British universi-
ties, (i; University College, Oxford, the oldest
in the university, founded through the munifi-
cence of a bequest of William, archdeacon of
Durham after 1249, the exact date being un-
known, consists at the present time of a master,
nine ordinary fellows, one civil law fellow, 15
scholars, and 14 exhibitioners. The fellowships
are held for seven years, but may be extended
under certain conditions. The scholarships

($400 per annum) are open to all who have
not exceeded 19 years of age. There are
seven church livings in the gift of this col-

lege. The earliest statutes of the college date
from 1280. (2) University College, London,
founded 1828, is closely connected with London
University. (3) The name is given especially

to three of the four colleges which form a
Welsh University, namely, the University College
of Wales at Aberystwith, University College of
South Wales at Cardiff, and the University Col-
lege of North Wales at Bangor. The students
of these colleges, proceeding to degrees, have to

go through a course at either London, Dublin,
Edinburgh, or Glasgow. (4) University Col-
lege, Dundee, Scotland, founded in 1882, is affil-

iated with Saint Andrews University.

University Costume, the cap and gown
worn by graduates and undergraduates of col-

leges and universities, indicating their academic
rank. The custom of wearing special academic
costume originated in the Middle Ages, when
doctors and bachelors of divinity and all gradu-
ates of the universities above the rank of bach-
elor in other departments wore long, flowing
gowns with capes or hoods ; those having the
highest rank also wore round caps, with a point
in front. Later, undergraduates were also en-
titled to wear the gown ; distinctions in gowns
of different ranks and faculties did not become
common until the 15th century: then the bach-
elors' gowns were made slibrter than the mas-
ters' ; hoods for bachelors of arts were usually
bordered with white, and numerous differences
in form and color distinguished graduates of
higher rank. The types of caps and gowns now
in use at the University of Oxford have been
worn by both graduates and undergraduates
since the beginning of the 17th century, and the
universities of Great Britain have largely fol-

lowed the customs of Oxford. The gowns of
Oxford are of two types: (i) those worn by all

graduates in divinity and arts and by all mem-
bers on the foundation of any college, with loose
sleeves, without collars, and gathered in small
plaits at the back; (2) those worn by the gradu-
ates in law and other faculties, and by under-
graduates not on the foundation of any college,
the gowns not so full, with falling collars and
closer sleeves. The Cambridge types are about
the same as Oxford for graduates ; the under-
graduates have a slightly different type of
gown for_ each college. In the United States
the wearing of academic costumes was ai

first looked upon with disfavor, but recently the
custom of wearing caps and gowns has been
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adopted by the leading universities and by many
smaller institutions. The movement for the adop-
tion of this costume originated in most cases

with the students, but has met with encourage-
ment from the university faculties and authori-

ties, and in some instances has been required by
them independently of student initiative, as by
the University of Chicago since its opening. The
wearing of the costume has been urged on the

ground that it gives to university functions a

more impressive and artistic appearance, and that

it is essentially democratic, concealing all differ-

ences in dress and enabling the poor students to

make as good a public appearance as the rich.

In some institutions the cap and gown are worn
by all undergraduates, the graduates and the

faculty ; in others by no undergraduates except
the senior class : and in still others by only

the graduates and faculty on specified occasions.

Where undergraduates wear costume it is usu-
ally required only at special university functions;

the students, however, often adopt the custom of
wearing cap and gown throughout the year. As
the custom of wearing caps and gowns became
fixed in American colleges and universities, the

desirability of some uniformity in type and colors

became evident, and, on the initiative of Prince-
ton, an intercollegiate conunittee was appointed,

which decided upon certain rules for gowns and
hoods that have been generally adopted. In ac-

cordance with these rules all gowns are to be
black, the bachelor and undergraduate gowns to

be made of woolen stuff, the masters' and doc-
tors' gowns of silk. The gowns may be of dif-

ferent types, in accordance with the choice of
the different institutions ; they are, in general,

loose gowns with a yoke ; they may be open or
closed in front, and may differ in the amount of
fulness in the back and shirring below the yoke.
The bachelors' gowns have long, pointed sleeves

;

the masters' gowns, long closed sleeves with
slit for the arm to pass through near the top

;

the doctors' gowns, round, open sleeves. Trim-
mings of velvet either in black or in colors to

match the hood are allowed on the doctors'
gowns, only. The shape of the hoods are the
same as in the University of Oxford; the bach-
elors' hoods are three feet in length, the masters'
one foot longer, and the doctors' hoods are made
with a panel. The department from which the
degree is received is indicated by the color of
the trimming of the hood, a band not more than
six inches wide around the outer edge ; the
colors are as follows

;

Arts and letters ... .white Science gold yellow
Theology scarlet Fine arts brown
Law purple Music pink
Philosophy blue Medicine green

The institution from which the degree is

received is indicated by the colors of the lining

of the hood ; where two institutions have the
same colors they are distinguished by difference

in color arrangement. Undergraduates wear
no hoods. The cap for all ranks is the Oxford
cap, with skull cap foundation and square mor-
tar board top ; the cap for the doctor's degree
may be of velvet and the tassel partly or entirely

of gold.

University Extension, an educational
movement designed to bring the advantages of

higher education within reach ot all the people.

As the name indicates the centre of this work
is usually a universitv, though in some instances

libraries or educational associations have taken
up university extension teaching. University
extension work is carried on by the following
agencies : ( i ) Courses of lectures on some one
subject delivered by university professors or
others approved by the extension centre; these
courses usually consist of si.x or twelve lectures

each, given every week or every two weeks ; (2)
syllabi, or outline of lectures, including refer-

ences for outside reading and suggestions for

study, distributed to all who attend the lectures;

(3) classes for discussion and question con-
ducted by the lecturer before or after each
lecture

; (4) home reading and preparation of
papers on subjects, suggested in the syllabi by
those attending the lectures; (5) local examina-
tions conducted by the extension centre ; where
a university is the centre, credit is often given
for complete and satisfactory work in extension
courses; (6) traveling libraries consisting of

books relating to subjects of lectures sent out
by the centre to communities where suitable lit-

erature could not otherwise be obtained. The
best extension centres make use of all these
agencies ; some of the smaller centres confine

themselves mostly to furnishing lectures and the

syllabi. Also, a large number of people in

each community who take an interest in attend-

ing the lectures, do not take part in the classes,

home study, or examinations. It is the rule

in extension work to charge a small fee for

admission to the lectures ; any community within
reach of a centre may liave the benefit of a

course by making the necessary local arrange-

ments and providing for the sale of tickets

for the lectures. The customary method of
beginning extension work in a community is for

those interested to establish a simple form of
local organization or local "committee," com-
municate with the centre with which they are

most naturally allied, and select from the cen-

tre's list the course which is desired. This com-
mittee then has charge of selling tickets, pro-

viding the hall for the lectures, and arousing
public interest as widely as possible. The initi-

ative in starting a university extension course
very often comes from a study club, a library,

or the teachers in the community. Large cities

as well as towns and villages take advantage
of university extension courses. The subjects

which are most popular for extension lectures

are in history, literature, political economy, art,

and natural science ; in view of the number of

teachers taking extension work, courses in peda-

gogy are also often given. Many communities
adopt a series of related courses extending over

several years ; and such consecutive work is en-

couraged by the centres.

History.—The university extension move-
ment is of Engli.sh origin ; as early as 1850 the

University of Oxford entered upon the work of

general education by establishing local exam-
inations for those not its regular students ; the

University of Cambridge soon followed Ox-
ford's example; and in 187.3 supplemented the

examinations by establishing a course of lec-

tures, thus beginning real extension teaching.

Oxford, in turn, established lecture courses in

1878, but did not do continuous work in that

line until 1885, when full extension work was
organized. Durham University, Victoria Uni-

versity, and the University of London (through

its extension board) have also taken up the work
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of university extension. Certificates are awarded
at the end of each full course to those passing

the examinations. In Oxford and Cambridge
centres which provide a suitable course of in-

struction covering a period of several years are

connected with the university as affiliated cen-

tres ; students taking these courses are granted
"higher" certificates, that give them credit toward
the university degree. An outgrowth of the

extension teaching in England is the establish-

ment of study clubs in connection with the ex-

tension courses, and reading circles for the

guidance of the student's reading between lec-

tures. In the United States university extension

work was first taken up in 1887, when the sub-

ject was publicly presented before the American
Library Association; and in the same year the

librarian of the Buff^alo Public Library organized

a course of 12 lectures on economics, with

printed syllabi, classes, and a special reference

library arranged in a room of the library build-

ing. This plan was afterward adopted by the

librarians of Saint Louis, Chicago, and other

southern and western cities, university graduates

and local institutions co-operating with the li-

braries in extending the work. At about the

same time (1887-8) individual professors at

Johns Hopkins University gave lectures and
conducted classes in the city of Baltimore,^ but

this work did not come under the supervision

of the University as such. In 1888 Melvil Dewey
first presented the subject of the university

extension before the regents of the University of

the State of New York, and in 1890 a commit-
tee representing several colleges and universities

urged the regents to establish a system of univer-

sity extension ; in 1891 the State appropriated

$10,000 for the organization of university ex-

tension. The law stipulated that this grant

should be used to defray the costs of organiza-

tion, supervision, and printing, not for the pay-
ment of lecturers, the expenses of the lectures

to be met by the local constituencies. This work
of university extension in New York State has
remained under the charge of the Home Educa-
tion Department of the University of the State

of New York, and has been successfully carried

on in connection with the work of other divi-

sions of that department (see Home Education),
though the tendency has been to pay more at-

tention to library organization and traveling

libraries. The extension centre at Albany regis-

ters as lecturers, university professors, teachers,

and others qualified, arranges courses, prints

syllabi, and corresponds with local committees
and associations, aiding them in establishing

extension courses. Traveling libraries are sent

out to local centres by the traveling library divi-

sion of the Home Education Department, and
examinations conducted by the regents of the

university are open to those taking extension

courses. In 1890 the American Society for the

Extension of University Teaching was organized
in Philadelphia under the leadership of Dr.

Pepper, provost of the University of Pennsyl-
vania. This Society has ever since been one
of the strongest influences in the spread of

university extension work ; it has organized
courses of six lectures each ; engaged competent
lecturers; has co-operated in establishing exten-

sion courses with existing local institutions, li-

braries, clubs, etc., and has sent its lecturers to

towns at considerable distances from Philadel-

phia in Pennsylvania and adjoining States. At
the close of 1900 the society reported an average
attendance of 18,000 a year at its lectures for

the 10 years of its existence. In 1892 the Uni-
versity of Chicago was opened, and shortly after

university extension was made one of the regu-

lar departments of the university. Chicago sends

out traveling libraries and awards certificates for

satisfactory completion of its courses ; the work
has met with the heartiest co-operation, espe-

cially from teachers, women's clubs, and public

libraries. These three original centres are the

most successful and most important centres of

university extension in the United States. The
State universities of the South and West have
taken up the work for their States with varying
degrees of completeness and success. Prom-
inent among these is the University of Wiscon-
sin, which in 1892 established a Department of

University E.xtension ; it has organized a com-
plete system of extension work, conducting ex-

aminations, and awarding certificates giving cer-

tain university credit. Single lectures are pro-

vided where a full course is not practicable.

Other universities, as for example the Iowa
State University, do not organize full extension
work, leading to university credit, but provide

for courses of lectures to be given before schools

and other local institutions and associations.

Other Factors in Popular Education: Cor-
respondence Schools.—The name of university

extension has been, in common usage, applied

to the lecture courses above described ; the real

work of university extension is, however, carried

on by a number of other agencies, which in the

L^nited States have proved even more successful

than the work of university extension proper.

Such agencies include summer schools (q.v.),

public libraries (see Libraries), traveling li-

braries (q.v.), study clubs, and correspondence
schools. Correspondence schools have been or-

ganized by stock companies on a commercial
basis, offering a large variety of courses in

general and technical subjects; the largest and
best of these schools do thorough and efficient

work under the guidance of competent men,
though of many of the smaller schools this can-

not be said. Their charges, however, are com-
paratively high, few courses being offered under

$30, and many costing as high as $100; these

schools establish branch offices, and adopt the

methods of any business house in advertising

for students. This commercial side tends to

separate them somewhat from the educational

movement led by colleges and universities.

More closely allied to the work of university

extension is the correspondence work of Chau-
tauqua (q.v.), begun in 1884, and leading in

some cases to a degree, and the correspondence

work which has been undertaken by a few
colleges and universities. The leader in this line

is Chicago, which has made its correspondence

courses a part of the work of its university

extension department. The unit or major course

represents the amount of work done by a student

in residence in 12 weeks, a half or minor course

the work of six weeks ; these correspondence

courses cover exacttly the same ground as the

residence courses, and 12 of the 36 courses re-

quired for the bachelor's degree may be taken

by correspondence. The regular or formal

courses are conducted on the basis of printed

instruction sheets and recitation papers written
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by the student in answers to questions on these

sheets; advanced (or informal) courses are ar-

ranged between instructor and student to suit

the latter's needs. A fee is charged for each
course. The Pennsylvania State College gives

correspondence courses in agriculture free of

charge. Baylor University at Waco, Te.xas, has
conducted formal and informal correspondence

courses since 1897, as does the Slate Normal
Training School at Willimantic, Conu.

Consult: 'Extension Bulletins' of the New
York State Home Education Department;
< Handbook of University Extension, ' by James;
'Ten Years Report of the American Society for

the Extension of University Teaching' (1900).

A. M. BURNHAM, A.B..
Editorial Staff, '•Encyclopedia Americana.''

University of California. See California,
Univkrsitv of.

University of North Carolina. See North
Carolina, University of.

University of the Pacific, located at San
Jose, Cal. It was founded at Santa Clara in

185! under the auspices and control of the
Methodist Episcopal Church; in 1871 it was
moved to San Jose; about 40 years after its

incorporation Napa College was consolidated
with it, and the name of the University of the
Pacific adopted. It is open to both men and
women. The organization of the university in-

cludes the College of Liberal .-^rts, the Academy,
the Department of Elocution and Oratory, the
Commercial College, the Art Department, and
the Conservatory of Music. The College of

Liberal Arts offers four courses, the classical,

the philosophical, the scientific, and the literary,

for completion of which the degrees of .\.B.,

B.Ph., B.S., and B.L. are conferred. The
work of the last two years in each course
is elective, a limited amount of work in cer-

tain departments being required according to

the degree conferred. Four corresponding
courses are given in the .Academy. The Com-
mercial College offers a commercial course,
a shorthand course, and an advanced course,
the last named including electives in the Col-
lege of Liberal Arts, and leading to the de-
gree of expert accountant. The Department of

Elocution offers a course covering two years;
the Art Department a course of three years.
One tenth of the work of the B.L. course
may be taken in the Art Department. The
full course in the Conservatory of .Music ex-
tends over four years, and leads to the degree
of bachelor of music. The university is situ-

ated in the Santa Clara vallej'. within easy
reach of both San Jose and Santa Clara; and
occupied five buildings (1904). The library in

1904 contained 2,000 volumes; the income
amounted to $2,3,000; the students numbered
272, and the faculty 16.

University of Rochester, located at Roch-
ester, N. Y. Tlie university was established by
the Baptists of New York State with the aid of
Rochester citizens ; it was opened to students in

1850, and received its permanent charter in 1851.

In 1900 it was opened to women on equal terms
with men. Though it was incorporated as a
university, it has never sought to do university
work, but aims to give its students a thorough,
liberal college course of the best type. It offers

three courses, classical, philosophical, and scien-

tific, and confers the three degrees of A.B.,
B.Ph., and B.S. Each course has certain pre-

scribed studies and elective studies, the elective

work beginning in the Sophomore year. In the
scientific course arrangements have been made
by which students taking certain electives and
some technical work in the Mechanics' Institute
of Rochester may enter the third year of the
best technical schools. There is also a teach-
ers' training department and a manual training
normal course

;
graduate work is provided lead-

ing to the master's degrees. Saturday classes
are arranged for the benefit of teachers. There
are 118 scholarships, of which 40 are for students
for the Baptist ministry, 24 for graduates of the
Rochester High School, and 12 for women. The
university campus comprises 24 acres situated
in one of the most beautiful parts of the city

;

the buildings include Anderson Hall, Sibley
Hall, Reynolds Memorial Laboratory (chemis-
try), and the Alumni Gymnasium (for the use
of men students); there are no dormitories;
many students live in the chapter-houses of the
Greek letter fraternities. The library in 1903-4
contained 40,492 volumes ; the students num-
bered 264, of whom 72 were women.

University Settlements. See Soci.\l and
University Settlements.

University of the South, located at

Sewanee, Tenn. It was chartered in 1857 by
the Southern dioceses of the Protestant Episco-
pal Church ; the site and endowment were ob-
tained, and the central building begun, when
the Civil War stopped further operations and
rendered the endowment worthless. In 1867
more funds were obtained largely through the
efforts of Bishop Quintard of Tennessee, and
the Grammar School (secondary grade) and
Academic Department (collegiate grade) opened
to students in 1868. The university now in-

cludes the Grammar School, the Academic De-
partment, the Theological Department organized
in 1878, the Medical Department established
in 1892, and the Law Department established in

1893, the School of Pharmacy established in

1904, and a Training School for Nurses, con-
nected with the Medical and Pharmaceutical
departments. The .'\cademic Department offers

five groups of studies leading to the degree of
A.B., and one course in civil engineering lead-
ing to the degree of C.E. The degree of A.M.
is conferred for graduate work. In the Theo-
logical Department the degree of Graduate in

Divinity is conferred on all who complete the
regular three years' course (including Greek
and Hebrew)

;
post-graduate work and a thesis

entitles those who have the A.B. degree to the
degree of B.D. The Law Department has a
course of two years, for completion of which the
degree of LL.B. is conferred. The Medical De-
partment offers a four years' course leading to

the degree of M.D. The course in both the
School of Pharmacy and the Training School
for Nurses is two years in length. Six scholar-
ships are available for students in the Theo-
logical Department, and about 20 for students
in the Academic Department. Full provision is

made for physical training, and there is a gen-
eral interest in athletic sports which are under
the control of the Students' Athletic Association.
Seven Greek letter fraternities are represented
at the university, and the students also main-
tain two literarv societies, musical clubs, and a
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dramatic club. The university controls a do-

main of nearly 10,000 acres in the midst of the

beautiful scenery of the Cumberland Plateau;

a reservation of 1,000 acres surrounds the central

buildings, from which building lots are leased

for long terms. The chief buildings are Samt
Luke's Memorial Hall (Theological Depart-

ment), Walsh Memorial Hall, the Library with

a tower modeled upon that of Magdalen Col-

lege Chapel, Oxford, in which are a clock and

peal of bells, Thompson Hall (Medical Depart-

ment), Hodgson Memorial Infirmary, Hoffman
Memorial Hall (dormitory), Quintard Memorial

Hall (Grammar School), the Chapel, and Foren-

sic Hall ; a new gymnasium was in process of

erection in 1904. The library in 1904 contained

23,330 volumes; the students in all departments

numbered 467, and the faculty 45.

University of Southern California, The,

located at Los Angeles. It was established in

1879 under the auspices of the Methodist Epis-

copal Church, and first opened to students in

1880. Men and women are admitted on equal

terms. The university organization includes the

College of Liberal Arts, the College of Medi-

cine, the College of Law, the College of Den-
tistry, the College of Music, the College of Art,

the Preparatory School, and the Commercial
Department. The College of Liberal Arts offers

three courses, the classical, the philosophical,

and the scientific, leading to the three degrees of

A.B., B.Ph., and B.S. Each course includes

some required studies, and some electives, among
which must be a major subject in one depart-

ment; the electives are first offered in the

Sophomore year. Bible study is a part of the

curriculum, but is entirely elective. The de-

grees of A.M. and M.S. are conferred for grad-

uate work. The College of Medicine offers a

course of four years, leading, to the degree of

M.D. ; and the College of Dentistry also a four

years' course, leading to the degree of D.D.S.

The College of Law was established in 1897 as

the Los Angeles College of Law, and was later

affiliated with the university; it has a course

of two years, and confers the LL.B. degree;

in 1903 new courses were added and lectures on
special topics provided, such as mining law,

patents, banking customs, etc. The College of

Music has three general departrnents, prepara-

tory, normal, and collegiate; special attention is

given to the study of the pipe organ. The Com-
mercial Department offers a commercial course,

a shorthand course, a penmanship course, and

a course in use of the typewriter. The univer-

sity campus comprises 10 acres, three miles and

a half from the main part of the city ; the build-

ings include the main building and the build-

ings of the College of Music, and the Prepara-

tory School, the colleges of Medicine, Dentistry,

and Law have more central locations witliin the

city; the College of Fine Arts has a building

and grounds of its own at Gavanza, one of the

suburbs of Los Angeles. The library contains

2,500 volumes; the Los Angeles County Law
Library is also open to the students of the Col-

lege of Law. The students in 1904 numbered
636, the faculty no.

University of the State of New York.
For an account of the history and work of the

university, see New York State University.
A reorganization of the New York State educa-

tional system was effected in March 1904, in

accordance with which the board of regents con-

sists of II members, elected by the legislature,

as far as possible one from each judicial district.

The members of the board first elected under

the new law were chosen from the former

board of regents for a term of one, two, three,

four, five, six, seven, eight, nine, ten, and eleven

years respectively ; their successors will be

elected for the full term of 11 years. The of-

fice of secretary of the board of regents is

abolished, and the duties of the office conferred

upon a new officer, the commissioner of educa-

tion, who also performs the duties of the former

superintendent of public instruction ; the com-
missioner of education first elected is chosen by

the legislature for a term of six years; his

successor is to be appointed by the board of

regents and to serve during the pleasure of the

board. The supervision of elementary and sec-

ondary schools, including all schools except

colleges, technical, and professional schools, is

devolved upon the commissioner. Thus the

regents of the university lose their direct con-

trol over secondary schools, but gain the power

of appointing the commissioner who has super-

vision of all schools, while his appointments in

all departments are also subject to their ap-

proval ; they also have power to establish such

regulations as are necessary to carry out State

laws relating to education. All their other

powers are the same as formerly. The purpose

of the law is to unify the educational system,

control of which was formerly divided between

the regents and the superintendent of public

instruction. The commissioner of education has

established the following departments: law; ex-

aminations ; inspections : accounts ; printing and

publications ; statistics and apportionments ; nor-

mal schools, training classes and institutes ; li-

braries ; scientificv work and museums. In these

departments the work of the regents and the

former Department of Public Instruction is

united; the new libraries department associates

school libraries, home education, and the Library

School with the State Library.

University of Wooster, located at Wqos-
ter, Ohio. It was founded under the auspices

of the Presbyterian Church, was chartered in

1866, and first opened to students in 1870. In

1899 the charter was revised, and the power of

electing the members of the board of trustees

delegated to the Presbyterian Synod of Ohio.

Previously the board was self-perpetuating.

The organization of the university now consists

of the Collegiate Department, the Preparatory

Department (organized 1873), the Conservatory

of Music (established 1882), the School of Art

(established 1895), the Bible and Missionary

Training School (established 1903), and the

Summer School (organized in 1876, reorganized

in 1895). All departments are open to women.
The Collegiate Department offers three courses,

the classical, the philosophical, and the scien-

tific, leading to the degrees of A.B., Ph.B., and

B.S. ; the elective system prevails in the Junior

and Senior years of all courses ; in the scien-

tific course three electives must be in science.

Some of the electives may be taken in the

Music and Art departments. Students in the

Music and Art departments may also elect

courses in French, German, or English in the

Collegiate Department. The Bible and Mis-

sionary Training School offers two courses, a

three years' course, the central feature of which
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is Bible stud}*, and a one year's course especially

for training in practical religious and philan-

tliropic work. The school is designed for the

training of missionaries, pastor's assistants. Sun-
day school teachers, etc. Those who have the

A.B. degree may obtain the degree of A.M. in

connection with the work of this school. The
Summer School offers about loo courses, in-

cluding teachers' training courses, courses in

nuisic, art, bookkeeping, and the subjects of
the general college curriculum; it is largely at-

tended by teachers. The university has a cam-
pus of 32 acres, on a hill overlooking the city

;

the buildings include Kauke Hall (the main
building), Severance Hall (departments of
chemistry and physics), Scovel Hall (depart-
ments of geology and biology), Taylor Hall
(preparatory department), the Library, the
Chapel, Hoover Cottage (the women's dor-
mitory), the Kauke Conservatory of Music, the
Observatory, and the Gymnasium. The library
in 1904 contained 26,000 volumes ; the students
including the Summer School numbered 882, of
whom 257 were in the Collegiate Department,
208 in the Preparatory Department, and 446 in

the Summer School. The spirit of the univer-
sity is strongly religious, over 40 per cent of the
men graduates being ministers or missionaries.

Unleavened Bread, bread made without
leaven or ferment, and prescribed in the Jewish
law (Ex. xii. 15, 17) to be used at the Pass-
over festival ; it is required in the Latin Church
as one of the two eucharistic elements.. The
Authorized Version of Ex. xii. has "And ye
shall observe the feast of unleavened bread," and
from this it has been inferred that this feast is

not identical with the Passover : but tlie words
in italics are confessedly interpolated by the
translators, and they appear to be the only
ground for the inference : the Septuagint ver-
sion has no such interpolation, but neither has
it the term (asyma) for unleavened bread: it

renders the passage, "And ye shall observe this

command." In the Eucharist the Oriental
Churches, as the Greek Orthodox, the Nesto-
rian, and the rest, including the Oriental
Churches in communion with Rome except the
Maronites and the United Armenians, use leav-

ened bread for the Eucharist : in churches of
Latin rite unleavened bread alone is permitted.
The Council of Florence (1439), in the Decree
of Union, defined that consecration either in

leavened or unleavened bread is valid. The
usage of the Protestant churches conforms with
that of the Oriental Church.

Unterwalden, oon'ter-val-den, Switzerland,
one of the smaller cantons, in the centre of
Switzerland, bounded on the north by the Vier-
waldstatter Lake, on the east by mountains
which separate it from Uri, on the south by
Bern, and on the west by Lucerne. Tlie pas-
turage of cattle is the chief support of the in-

habitants, and there is a considerable trade in

agricultural produce and in wood. The surface
is mountainous ; the most remarkable summits
are those of Pilatus and of Titlis. The canton
is divided into two valleys. Upper and Lower
(Obwalden and Nidwalden), by a forest called
Kernwald, which crosses it from north to south.
Each of these valleys forms an independent
state, but is represented by only one member in

the council of the Swiss states, instead of two,
»s all the whole cantons are. The chief town

of Obwalden is Sarncn, and of Nidwalden,
Stanz. Area of Obwalden, 183 square miles

;

pop. (igoo) 15,280: area of Nidwalden, 11.?

square nnles; pop. (1900) 13,088.

Un'thank, James Bryant, American college
president; b. Williamsburg, Ind., 1849. He was
graduated from Earlham College, Richmond
Ind., in 1874, was professor of history and
logic 1874-81, and has been president of Wil-
mington College, Ohio, from 1881.

Un'win, William Cawthorn, English civil

engineer: b. Coggeshall, Essex, 12 Dec. 1838.
He was educated at the City of London School,
and was instructor at the Royal School of
Naval Architecture and ^Marine Engineering,
Kensington, 1868-72. Since 1885 he has been
professor of engineering at the Central Tech-
nical College of the Guilds of London, Kensing-
ton. He has published 'Wrought Iron Bridges
and Roofs>_ (1869) ; 'Machine Design' (1877) ;

'The Testing of Materials of Construction*
(1888) ; 'The Life of Hirn> (1896) ; etc.

Unyoro, oo-nyo'ro, British East Africa, a
former native state bordering on the Albert
Nyanza, and now included in L^ganda. Pop.
estimated at 1,500,000.

Up From Slavery, an autobiography by
Booker T. Washington (q.v.), published in 1901.
Its author was a slave until freed by the
Emancipation Proclamation. The story of his
career is told with much grace and simplicity
as well as extreme modesty.

Upanishads, 00-pa-ni-shadz', a series of
speculative treatises belonging to the Vedic lit-

erature. They are 108 in number and contain
the mystical doctrine of the Hindus regarding
the human soul, the nature of deity, and the
process of creation. They constitute part of
the Brahmanas or commentaries belonging to the
Veda and present the Vedic doctrine in a com-
prehensive form. Though not supposed by Hin-
dus to have been revealed in the same manner
as the Vedic hymns, the Upanishads are not
assigned to human authorship, but are deemed
inspired writings. (See S.\nskrit.) There is

an English translation of the Upanishads by
Max Miiller, 2 vols.

U'pas Tree, a Javanese tree (Antiaiis loxi-

caria), celebrated for its poisonous qualities,

which, however, have been very tnuch exag-
gerated. It was long believed in Europe that
this tree was a solitary one situated in a valley
in Java, that the pestilential qualities of it were
so great that neither herb nor animal could
live within many miles of it, and that criminals
alone were sent to gather poison from it, few
of whom ever returned. The Javanese them-
selves dread this tree, and will not rest beneath
it, or even pass to leeward of it. The upas
tree belongs to the i'rlicaccie, and the stem rises

for about 60 feet before the first branch puts
out. The wood itself is harmless, being used
for furniture, but the bark, which is whitish,
and nearly an inch thick, when wounded, exudes
a viscid, milky yellowish sap. which becomes
brown upon exposure and hardening into gum.
From this sap, when mixed with the seeds of
capsicum and other substances, a deadly arrow-
poison is made, which is at first purgative and
emetic in its effects, and then narcotic, finally

killing the victim by tetanic convulsions. It is

called upas-antiar. When the tree is felled or
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the bark is much injured, the tree gives out

noxious exhalations which will cause cutaneous
eruptions, and if the upas tree be burned the

smoke from it will produce the same result. A
variety of Antiaris is the sack tree, formerly
known as A. innoxia. It has a bark, pieces of

which, when soaked and beaten, can be turned
inside out without tearing, and, a section of the

wood having been left for a bottom, can be
used as a sack. It is said that a kind of coarse

cloth is made from the fibrous inner bark of the

upas tree, and is worn by poor people, but that

if wetted it excites an intolerable itching of the

wearer's skin.

Up'church, John Jorden, American me-
chanic: b. Franklin County, N. C, 26 March
1822 ; d. Steelville, Mo., 18 Jan. 1887. He gained

a wide knowledge of mechanics and engineer-

ing through practical experience, engaged in con-

structing large saw and flour mills, was master
mechanic on the Main Hill and Schuylkill Ha-
ven Railroad in 1841-54 and in 1868 entered the

machine shops of the Great Western railroad

at Meadville, Pa. On 27 Oct. 1868 he founded
there the first lodge, consisting of 14 members,
of the Ancient Order of United Workmen, a

fraternal organization which has since extended
into every State and Territory of the United
States. He removed to Missouri in 1873, where
he was engaged as master mechanic of the car-

shops of the Saint Louis, Salem, and Little Rock
railroad and also superintendent of the building

of the shops and the purchase and erection of

machinery.

Up'degrafF, Milton, American astronomer:
b. Decorah, Iowa, 20 Feb. l86i._ He was grad-

uated from the University of Wisconsin in 1884,

was assistant astronomer at the Washburn Ob-
servatory 1884-7, and from the last named year

until 1890 he held an astronomical post at the

National Observatory at Cordoba, Argentine Re-
public. Since 1899 he has been professor of

mathematics of the United States navy.

Upham, up'am, Warren, American geolo-
gist : b. Amherst, N. H., 8 March 1850. He was
graduated at Dartmouth in 1871 ; served on the

geological survey of New Hampshire 187S-8;
on the geological survey of Minnesota in 1879-

85 ; and on the United States Geological Survey
in 1885-95. Since the last named date he has
been secretary and librarian of the Minnesota
Historical Society in Saint Paul. He has pub-
lished 'The Glacial Lake Agassiz' ; 'Greenland
Icefields and Life in the North Atlantic, with a

New Discussion of the Causes of the Ice Age*
(with G. F. Wright,) ; etc.

Up'john, Richard, American architect: b.
Shaftesbury, England, 22 Jan. 1802 ; d. Garri-
sons, N. y., 16 Aug. 1878. He emigrated to the
United States in 1829 and took up his residence

in New Bedford, Mass. On being appointed to
direct the alterations in Trinity Church, New
York, he left Boston, where he had been en-

gaged on the designs for the Court House of
that city, and settled in New York, where he
drew the plans for the Trinity Church of to-day,

completed in 1846 and then considered the hand-
somest church in the United States. He also

built the Church of the Ascension, the Church
of the Holy Communion, Trinity Chapel, St.

Thomas' Church, and others in New York,
St. Paul's Church, Buffalo, and the Church of
the Pilgrims and Grace Church in Brooklyn.

His civic architecture was chiefly that of Italian

Renaissance, while his domestic buildings were
of various styles.

Upjohn, Richard Mitchell, American archi-

tect, son of the preceding : b. Shaftesbury, Eng-
land, 7 March 1828; d. Brooklyn, N. Y., 1903.

He came to this country from England with his

parents in his infancy and became a partner with

his father when 20 years old. Among the many
buildings erected with his co-operation are the

^Madison Square Church, the old Jilechanics'

Bank in Wall Street, St. Peter's Church, Albany

;

the Central Congregational Church, Boston

;

Park Church, Hartford, Conn. ; St. Paul's

Protestant Episcopal Church, Brooklyn, and
Trinity Parish School, New York. His chief

work was the State Capitol in Hartford, Conn.,

and he had frequently been employed as an ex-

pert on civic, State, and national commissions.

He was a member of the American Institute of

Architects since its foundation and was presi-

dent of the New York Chapter for two years.

He was also a member of the Architectural

League, an officer of the Architectural Depart-
ment of the Brooklyn Institute of Arts and
Sciences, and a life member of the Metropolitan
Museum of Art. As an architect he was pos-

sessed of rare versatility. While he exhibits in

his State Capitol at Hartford a knowledge of

what is meant by architectural magnificence, in

other moods he has produced ecclesiastical, col-

legiate, and domestic structures of a sober dig-

nity, and austerity of design which are not
unworthy of the best ages of architecture.

Upland Plover, a sportsman's name for the
Bartramian sandpiper. See Sandpipers.

Upolu (00-po-loo') Island. See Samoan
Islands.

Upper Alton, 111., city, Madison County;
on the Chicago, B. & Q. and the Chicago & A.
R.R.'s ; two miles northwest of Alton. It is in

an agricultural region. There are roof-tile

works, a machine shop, grist mill, and other

manufactories connected with the shipping of

farm products. The educational institutions are

the Shurtlefif College (Baptist), opened in 1827

and chartered in 1835 ; a high school, opened in

1S85, and public elementary schools. The Shurt-

lefif College had, in 1903, 13 professors and in-

structors, and 168 students. The library con-

tained 10,000 volumes, the productive funds

amounted to $143,436, and the total income to

$13,864. Pop. (1890) 1,803; (1900) 2,373.

Upper Canada. See Ontario.

Upper Helderberg Group, a discarded

term in geologic chronology, applied to the

lower members of the Mid Devonic formations
— the Schoharie Grit, and the Onondaga or

corniferous limestone. The term was derived

from the Helderberg Mountains where these

rocks form the highest limestone members,
while other limestones termed the Lower Hel-

derberg group formed the basal limestone strata.

To these latter, now classed as Lower Devonic,

with the exception of the Manlius limestone,

the name Helderbergian is now restricted. See

Devonian; Old Red Sandstone.

Upper Iowa University, located at Fayette,

Iowa. It was established as Fayette Seminary

in 1857, and the name was changed to Upper

Iowa LTnivcrsity in 1858. It is supported and

controlled by the Upper Iowa Conference of the
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Methodist Episcopal Church. It has been open
to men and women on equal terms from the

first, and a third of the graduates have been
women. The organization includes the College

of Liberal Arts, the Academy, the Normal
School, the Conservatory of Music, a school of

art, the School of Oratory, the Business Col-

lege, the School of Physical Culture, and the

Summer School. The College of Liberal Arts
offers a classical, a philosophical, and a scientific

course, and confers the three degrees of A.B.,

B.Ph., and B.S. The courses of instruction are

arranged in four groups: (i) the philosophy
and history group; (2) the language group ; (3)
the scientific group; (4) mathematics. Certain
studies are required in all courses ; the rest of

the work is elective, each student being re-

quired to elect a major and a minor subject, in

different groups, the degree received depending
upon the major subject. The full course in the

Normal School is four years in length, and pre-

pares for the State diploma ; the first two years

of this course prepares for a county certificate,

and the first three years for a State certificate.

The Business School offers a commercial course,

and a course in shorthand and typewriting, each
six months in length; the two may be com-
bined in one course occupying eight months. A
certain amount of work in the music, art, and
oratorical departments may be elected by stu-

dents in the College of Liberal Arts. The Sum-
mer School was organized in igo2 for normal
work only : in 1903 general college courses were
added. The university maintains one dormitory
for young women, bv.t students mostly board in

private homes in the city. Much interest is

manifested in atliletics ; inter-collegiate football

has been (1904) temporarily discontinued; but
match basketball and baseball games are
played ; the control of athletic sports is vested

in a board of four representatives of the faculty,

one representative from each college class, and
a resident alumnus. The campus consists of 12

acres ; the buildings include the Main Building,

South Hall (women's dormitory), North Hall,

Chapel, Gymnasium, Observatory, and the David
B. Henderson Library, built by Andrew Carne-
gie. In 1904 the library contained over 8,000

volumes ; the students numbered 52-, of whom
129 were in the College of Liberal Arts, 150 in

the Business College, and 144 in the Conserva-
tory of Music.

Upper Sandus'ky, Ohio, village, county-
seat of Wyandot County ; on the Sandusky River,

and on the Pennsylvania and the Columbus,
H. V. & T. R.R.'s; about 60 miles north by west
of Columbus and 57 miles south by east of To-
ledo. It is in an agricultural and stock-raising

region. The chief manufacturing establishments
are machine shops, wagon and carriage works,
foundries, flour mills, and furniture works. The
educational institutions are a high school, estab-

lished in 1872, public and parish schools, and a
public library. The two banks have a capital

of $155,000, and deposits amounting to $512,000.

Pop. 'C1S90) 3,572; (1900) 3..35S-

Upsala, oop-sa'la, Sweden, a town situated

on the P'yris River near the head of a navigable
branch of Lake Miilar, 35 miles northwest of
Stockholm. The most prominent building is

the Gothic cathedral built in 1260-1435, and
restored in 1886-93. It contains the tombs of

several Swedish kings. The main building of

the university is a fine Renaissance structure
built in 1875^-87. The university was founded
in 1477. It has about 1,400 students, a library

of 300,000 volumes and 12,500 manuscripts, large

collections of coins and paintings, a botanical
garden and museum, with a statue of Linnreus,
and observatory, and other scientific institutions.

The industries are unimportant, but there is a
large annual fair. Pop. (1901) 23,802.

Upsetting Thermometer. See Thermom-
eter.

Upshur, iip'shcr, Abel Parker, American
statesman: b. Northampton County, Va., 17 June
1790 : d. Potomac River, near Washington, D. C,
28 Feb. 1844. He was admitted to the bar in

1810, practised law at Richmond, Va., in 1810-24,

and in 1825 served in the Virginia legislature.

He was appointed judge of the general court
in 1826, was a member of the convention to

revise the State constitution in 1829, and then
resumed his ofiice as judge, serving until 1841,
when he accepted the appointment as secretary
of the navy under President Tyler. On the
resignation of Daniel Webster in 1843 he became
secretary of state, in which capacity he favored
the pro-slavery party and also supported Presi-

dent Tyler's policy of annexing Texas. On 28
Feb. 1844, in company with the President and
his party, he visited the war steamer Princeton
on the Potomac River to witness the testing of
a large gun. It exploded in the experiments
and Secretary Upshur, together with several

others of the party, was killed.

Upshur, John Henry, American naval offi-

cer: b. Northampton County, Va., s Dec. 1823.

He was educated at William and Mary College,
entered the navy in 1841, served in the Mexican
War, and participated in the capture of Vera
Cruz. He was graduated from the Naval Acad-
emy at Annapolis, Md., in 1848, accompanied the
Perry expedition to Japan in 1854, and in 1857-9
was flag-lieutenant on the African squadron.
He was an instructor at the Naval Academy at

the beginning of the Civil W^ar and was as-

signed to the South Atlantic squadron with
which he remained until 1862. He was then
transferred to the North Atlantic squadron, was
present at the engagements of Forts Royal and
Hatteras and participated in the capture of Fort
Fisher in 1865. He received promotion to com-
mander in 1866, captain in 1872, commodore in

1880, was in command of the New York Navy
Yard in 1882-4, and in the latter year was made
rear-admiral in command of the naval forces of

the Pacific. He was retired in 1885 at his own
request.

Up'son, Anson Judd, American educator:
b. Philadelphia, Pa., 7 Nov. 1823; d. Glens
Falls, N. Y., 15 June 1902. He was graduated
from Hamilton College, Clinton. N. Y., in 1S43,

and taught there until 1870, occupying the chair

of logic and rhetoric in 1853-70. He was or-

dained in the Presbyterian ministry in 1868, and
in 1870-80 was pastor of the Second Presby-
terian Church at Troy, N. Y. In 1880 he was
appointed to the chair of sacred rhetoric at Au-
burn Theological Seminary, in which office he
remained until 1887, became vice-chancellor of

the University of the State of New York in

1890, and from 1892 until his death was chan-
cellor. He published: ^Inquiry into the Na-
ture and Character of our Federal Government'
(1840).
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Upton, Emory, American soldier: b. Bata-

via, N. v., 27 Aug. 1839; d. San Francisco, Cal.,

14 March 1881. He was graduated at West
Point in 1861, and was commissinned second

lieutenant in the 4th artillery: and a few days

later was promoted first lieutenant of the 5th

artillery. While serving- on tlie staff of Gen.

Tyler he participated in the first battle of Bull

Run, where he was wounded, and in the Penin-

sula and Maryland campaigns of 1862 (qq.v.).

In October 1862 he was commissioned colonel

of the I2ist New York volunteers. He fought

at Fredericksburg, and from Gettysburg to the

Wilderness commanded a brigade of the Sixth

corps, distinguishing himself at the battle of

Rappahannock Station (q.v.), and especially at

Spottsylvania Court House (q.v.), where he
was wounded. For gallantry in the last-named

action he was promoted brigadier-general of

volunteers and brevetted lieutenant-colonel in

the regular army. He participated in the Shen-
andoah campaign, was wounded at the battle of

the Opequon (q.v.), and was brevetted major-
general of volunteers. Later he served in Geor-
gia and Alabama in command of the 4tb cavalry

division under Gen. J. H. Wilson, and for his

services at Selma was brevetted brigadier-gen-

eral in the regular army. From 1868 to 1880

he served as lieutenant-colonel of the 2Sth in-

fantry, and in the latter year was made colonel

of the 4th artillery. He originated a system of
military tactics which was adopted by the gov-
ernment in 1867, and was commandant of cadets

at West Point 1870-5. Soon after attaining his

colonelcy in the regular army he was attacked

by mental disease and committed suicide. His
publications include: 'A New System of In-

fantry Tactics' (1867) ; 'Tactics for Non-Mili-
tary Bodies' (1870) ; 'The .Armies of Asia and
Europe' (1878) ; and 'The Military Policy of

the United States.* Consult Michie, 'Life and
Letters of Major-General Emory Upton' (1883).

Upton, George Putnam, American musical
critic: b. Boston 25 Oct. 1834. He was grad-

uated from Brown University in 1854, and en-

tered journalism in Chicago a year later. He
was musical critic and editorial writer on the

Chicago Tribune for 25 years. He has pub-
lished 'Letters of Peregrine Pickle' (1870);
'Lives of Haydn, Beethoven, Wagner and Liszt' ;

•Standard Operas' (i8go); 'Standard Oratorios'

(1891); 'Standard Symphonies' (1892); etc.

Upton, Winslow, American astronomer: b.

Salem, Mass.. 12 Oct. 1853. He was graduated
from Brown University in 1875, studied astron-

omy at the University of Cincinnati and in

1877-9 was assistant astronomer at the Harvard
Observatory. He was engaged in the LInited

States Lake survey as assistant engineer in

1879-80, was computer and assistant professor in

the United States signal service in 1881-3, and
has since been professor of astronomy at Brown
University, where he was also dean in 1900-T.

He served on the LTnited States eclipse expedi-
tions of 1878 and 1883 and was a member of pri-

vate expeditions in 1887, 1889, and 1900. In

1896-7 he was absent on leave from Brown while
making observations at the Southern station of

Harvard Observatory at Arequipa. Peru. He
has published: 'Star Atlas' (1896).

Upton, William W., American jurist: b.

Victor, N. Y., 17 July 1817; d. Washington. D.

C, 23 Jan. 1896. In 1838 he went to Michigan
wbere he studied law and held various offices,

being a member of the legislature which located

the capital at Lansing. He went to California in

1852 and was a member of the California legis-

lature in 1856. He was prosecuting attorney of

Sacramento County, 1861-64. He moved to

Portland, Oregon, in 1865, whence he was al-

most immediately elected to the legislature. In
1867 he became a Justice of the Supreme Court
and became Chief Justice in 1872. In the presi-

dential election of 1876 the Republicans based
their claim to the Oregon vote upon a telegram
of Judge Upton in which he called attention to

the fact that the governor of Oregon could not
exercise judicial powers in passing upon the

eligibility of an elector. The Electoral Com-
mission sustained this contention, and Hayes be-

came president. In 1877 Judge Upton was ap-
pointed Second Comptroller of the U. S. Treas-
ury, which position he held until his resignation

in 1885, during which time he passed finally

upon nearly 160.000 accounts, involving about
$160,000,000. In 1885 the government published
his "Digest of Decisions of the Second Comp-
troller of the Treasury, 1869 to 1884."

R. R. Upton.

Upton, Mass., town in Worcester County;
on the Grafton & Upton Railroad ; about 35
miles southwest of Boston. Tlie town contains

the villages of Upton Centre and West Upton.
The chief industries are connected with farm
products and the manufacture of straw hats.

Pop. (1890) 1,878; (1900) 1,937.

Uraba, oo-ra-ba', Gulf of. See Darien,
Gulf of.

Urae'mia, a toxic condition caused by the

presence in the blood of urinary constituents

which normally should be secreted by the kid-

neys. The nervous system is especially affected

by the poisonous blood, as shown by mental

disturbances, convulsions, headache, nausea,

dyspnoea, disordered vision, and coma. What
the toxic material really is has not been deter-

mined. It has been proved not to be urea alone,

as was formerly believed. Some contend that

the poison is a mixed product of uneliminated

nitrogenous e.xcrementitious substances ; others,

that it is a newly formed albuminous substance

not related to ordinary waste material, or is due
to a disturbance of an internal venal secretion

brought about by changed metabolic processes.

Urjemia is usually associated with acute or

chronic nephritis, or may result from suppres-

sion or deficient secretion of urine from any
cause.

The symptoms of nrxmia depend upon
whether the condition is acute or chronic. Acute
urpemia tnay begin with a violent headache or

persistent vomiting, with dyspnoea, convulsions,

mania, or coma. There may be only one of these

symptoms present, or two or more may appear.

The headache is usually occipital, and may be

associated with deafness. The vomiting may
be accompanied by diarrhrea, both being efforts

to excrete the toxic material. The dyspnrea is

frequently continuous and severe ; the patient

cannot lie down or sleep in any position with

comfort ; there is much restlessness ami tossing

about; the legs, if resting on the floor, readily
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swell from nedcma. There is ahvnys a probabil-

ity of piihiioiiary (.edema and cyanosis of the face

and extremities. Whenever sndden uncontroll-

able vomiting occnrs withont a known canse. or

a severe and more or less continnons headache

appears, ur.xmia shonld be snspectcd and the

urine examined. The temperature in aciite

uraemia may be but little increased, or may rise

5° to 6° F. just before a paroxysm. The pulse

varies, depending upon the condition of the

heart and arteries ; it may be full and throbbing,

or small and hard and not especially rapid. The
convulsions resemble those of epilepsy, but are

not attended by a cry. They may come without
warning or be preceded for a few days by twitch-

ing of the muscles of the face and hands; and
may occur frequently and persistently until coma
ensues. Amaurosis may follow these convul-

sions for a few days, or hemiplegia or mono-
plegia may follow or precede them. The de-

lirium of acute ursemia may be luild, muttering,

or it may be maniacal. Coma is generally pres-

ent when there are general convulsions, and may
appear without them, sometimes preceded by
headache and dnlncss. The breathing is sterto-

rous and the breath foul. The patient may re-

cover from the stupor or may remain in it for

weeks.
In chronic uraemia the patient complains of

severe occipital or frontal headache, more or less

continuous. There is dyspncea not dependent on
exertion. There may be nausea, vomiting,

diarrhoea, and stomatitis. The breath is foul,

the tongue coated with a brown offensive fur.

The urine is usually increased in amount, is

clear, acid, has a specific gravity of 1006 to loio,

contains albutnen at variable periods, also a few
hyaline or granular casts, and sometimes red
blood-corpuscles and leucocytes. The urea is

often diminished.
The symptoms of chronic uraemia may last

for montlis, but acute exacerbations with con-
vulsions and coma may appear at any time, and
such cases are susceptible to inflammation of
the pericardium, pleura, meninges, and endo-
cardium. Melancholia and delusional insanity

may occur. The skin frequently becomes dry
and itches, and muscular crainps are common.

Uraemia must be distinguished from typhoid
fever, alcoholism with coma, and from some
forms of diabetes and meningitis. The prog-
nosis of uraemia is not good, especially in albu-
minuria patients, and those having advanced
heart disease or arteriosclerosis ; but patients

may recover when apparently hopelessly sick.

Treatment.— Keep the patient in bed and
between blankets, especially in acute attacks

;

prevent him at all times from being chilled;

induce free action of the skin by the hot pack,
the hot air or steam bath, or the hot tub bath

;

and keep the bowels free by saline purges.
Diuretics, such as water (considered by many
as the best diuretic), lemonade with cream of
tartar, the liquor ammonix acctatis, and the
citrate of potassium, cannot be dispensed with.
Cupping and poulticing of fhe loins (if the urine
.s scanty), venesection, and hot saline injections
are advocated. Sometimes heart stimulants such
as camphor, strychnine, digitalis, and siro-

phanthus are necessary. During convalescence
tonics may be given and careful outdoor exercise
resorted to, the patient being comfortably clad.

Iti most cases the use of alcohol and tobacco
Vol. XV.— 55

should be interdicted. The diet is of prime im-
portance. In acute ur.Emia it should be solely of
milk, with seltzer, vichy, or kuiriiss. In the
chronic form this should be the chief mode of
administering food. As improvetnent sets in the
patient may have meat broths, gruels, egg-albu-
men, custards, toast, baked potatoes, cereals,

soft-boiled eggs, fresh fish, etc. Most authorities

believe that red meats should not be given until

the amount of urea found in the urine is about
normal.

Uraga, 00-ra'ga, Japan, a seaport town of
Hondo, in the Sagami province, 16 miles south-
east of Yokohama. Perry Park opened in 1900
at Kurihama, a suburb, commemorates the advent
of Commodore Perry's fleet at Uraga in 18.S3,

and the negotiations which led to the opening
up of Japan again to foreign commercial and
political relations. Pop. 13,000.

Ural (oo'ral or ii'ral) Mountains, Russia,
a long mountain range forming the conventional
boundary between Europe and Asia, and ex-
tending in a nearly north and south direction
from the Arctic Ocean to the Aral Sea, a dis-

tance of about 16.000 miles. The average height
of its crest is 1,000 to i.joo feet, but several

peaks are over 5,000 feet high, the highest, Tel-
pos, in the northern part of the chain, having
an altitude of 5,433 feet. In the north the range
forms a comparatively narrow ridge, destitute of
trees. Further south it becomes covered with
forests, and spreads out to a width of nearly
200 miles, finally dividing on the southern boun-
dary of Orenburg into a western and a southern
outrunner, the latter known as the Mugadzhar
Alountains, reaching to the Aral Sea. The prin-

cipal rivers fed by the Ural chain are the Pet-
chora, and numerous affluents of the Obi, be-

longing to the Arctic Ocean ; and the Kama
and Ural, belonging to the Caspian. The geo-
logical structure consists of an axis of granite

and porphry, covered on the slopes with pal-

Kozoic strata. The mineral wealth is very great,

especially in the central portion. The range is

one of the principal sources of platinum, and
gold is also found in great quantities, besides
silver, lead, copper, iron, rock salt, and dia-

monds and precious stones.

Ural River, Russia, a river which rises in

the Ural Mountains in the northern part of
the government of Orenburg, flows first south,
then west, past Orenburg so far as Uralsk, then
again south through the Uralsk district, empty-
ing into the Caspian Sea through several
mouths. It is 1,485 miles long, and navigable
to Orenburg for vessels of considerable size. Its

sturgeon fisheries are important.

U'ral-Alta"ic Languages, a family of lan-
guages of wliich two grand divisions are rec-

ognized by ^lax Midler, the Northern and the
Southern. In the northern division are com-
prised the Tungusic, the Mongolic, the Turkic,
the Finnic, and the Samoyedic. The Tungusic
dialects, lowest of all these in organization, ex-
tend northward and westward from China. Of
a grade a little higher are the Mongolic dialects

of China : in these the different parts of speech
are hardly distinguished. On the other hand,
the Turkic dialects, chief among them the Os-
manli of Constantinople, are rich in grammatical
forms ; Turkic speech is spoken from the Polar
Sea to the Adriatic. The Finnic division com-
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prises the speech of the Baltic coasts and the

Hungarian or Magyar. (See Finns; Hungary.)
Among tlie languages of the southern division

are the Tannilic or Dravidian dialects of south-

ern India (see T.\mil) ; the Tibetan, the Taic
or the dialects of Siam, and the Malaic or Malay-
an and Polynesian dialects. The Ural-Altaic
languages all possess one characteristic feature;

in them the radical or root is never obscured

;

the determining or modifying syllables are usu-

ally placed at the end ; the vowels in a word
may be changed and modulated to harmonize
with the keynote struck by its chief vowel. In
the Turkish, for example, if a verb contains a
sharp vowel in its radical portion, the vowels of

the terminations are all sharp ; but the same
terminations when they follow a root with a flat

vowel, modulate their vowels into a flat key

;

thus mck or mak being the infinitive termination
of verbs, scv-mck is the infinitive verb to love,

but bak-mak is the infinitive verb to regard.

The Ural-Altaic languages are sometimes called

Turanian, also Finno-Tartar.

Uralite, a mineral which is a variety of
amphibole and is produced by the alteration of
pyroxene. Found very abundantly in various
rocks.

Uralsk, oo-riilsk', Russian Central Asia,

the capital of the district of Uralsk, situated on
the Ural River, at the foot of the mountains,
l6o miles southwest of Orenburg, and 280 miles

north of the Caspian Sea, on the railroad be-

tween Orenburg and Saratov. It has numerous
churches, two high schools, a library, a museum,
and a theatre, steam mills, brick kilns, and a
brewery. Pop. (1897) 36,597-

Urania, u-ra'ni-a, the "heavenly one,"
sometimes a title of Aphrodite, as the goddess
of noble love, but more commonly the name
of the muse of astronomy, a daughter of Zeus
and Mnemosyne. She is generally represented
with a crown of stars, in a garment spotted

with stars, and holding in her left hand a celes-

tial globe or a lyre. By Apollo she was mother
of Hymenaeus and Linus. See Muses.

Urani'idae, a family of moths. See MoTH.

Uraninite, Uranin, or Pitchblende, a dark-
green to black mineral belonging to the isomet-

ric or cubical system. Usually occurs in a mas-
sive condition. Brittle, hardness 5.5 ; specific

gravity, 6.4 to 9.7 ; lustre, submetallic and greasy

or pitch-like; streak, brownish-black to dark
olive green; fracture, conchoidal ; composition:
an oxide of uranium that may be considered a

uranate of uranyl. It also contains souie lead

and very small amounts of other elements,

among which are radium (q.v.) and the
rare gaseous elements helium. Pitchblende is

the chief commercial source of uranium and
radium. It is mined in considerable quantity at

Joachimsthal in Bohemia. Found also in many
other places as Cornwall, Saxony, Hungary,
Turkey and in the United States in Connecticut,
North Carolina, etc.

Ura'nium, a metallic chemical element,
symbol U, atomic weight 238.5, specific gravity

18.6. It was discovered by Klaproth (i78(;) in

the mineral pitchblende and named by him in

honor of Herschel's discovery of the planet
Uranus. The body discovered by Klaproth was
really the oxide of uranium, the free metal being
first isolated by Peligot (1842). It is one of the

rarer elements and occurs in nature only in

combination with other elements. The principal

minerals containing it in any considerable quan-
tity are uraninite or pitchblende (75 to 85%
U2O3), a greenish mineral coming chiefly from
Joachimsthal in Bohemia, though found in other
places; gummite, a hydrated calcium lead ura-
nium silicate ; uranosphccritc, a hydrated bis-

muth uranite ; torbcniitc, a hydrated copper
uranium phosphate from Saxony and Cornwall;
and autunitc, a hydrated calcium uranium phos-
phate from the same regions. The metal is pre-
pared by heating a mixture of uranium chloride,
sodium chloride, and carbon or of uranium
chloride, sodium chloride and metallic sodium.
It is a malleable white metal looking like nickel.

It oxidizes very slowly in the air at ordinary
temperatures, but rapidly burns to UjOs when
heated above 400° F. Is soluble in mineral
acids. It acts both as an acid and a basic ele-

ment. We have uranoiis salts such as UCU,
uranyl salts in which the group UO2 acts as a
basic radical, example uranyl chloride (U02)Cl2
and uranates which are formed by the combina-
tion_ of the oxide UO3 with strong bases.

Sodium uranate, or uranium yellow, is used in
glass and china painting and in the manufacture
of beautiful fluorescent uranium glass. Metallic
uranium and minerals containing its compounds
possess marked radioactivity. See Radium.

Uranus, ii'ra-niis, in Greek mythology, the
son of Gsa, the earth, and by her the father of
the Titans, Cyclopes, etc. He hated his chil-

dren, and confined them in Tartarus, but on
the instigation of G»a, Kronos, the youngest of

the Titans, overthrew and dethroned" him.

Uranus, in astronomy, one of the primary
planets, and the seventh from the sun, discovered
by Sir William Herschel in 1781. To the

naked eye it appears like a star of the sixth

magnitude. Its mean distance from the sun is

about 1,754 millions of miles, and the length of
the year 30,686.82 days, or about 84 of our years.

Its mean diameter is estimated at about 33,000
miles. Its volume exceeds the earth's about

74 times, but as its mean density is only 0.17

(the earth's being i) its mass is only about
I2,'4 times more. The length of its day is sup-

posed to be between 9 and 10 hours.

Urates, or Lithates. Uric acid is some-
times called lithic acid and the salts of uric

acid are therefore spoken of sometimes as urates

or lithates.

Urban, er'ban, the name of eight popes, as

follows

;

Urban I., Saint. He was the son of a
Roman noble, Pontianus, and succeeded Calixtus

I., in 222. He suffered martyrdom in 230.

Urban II. (Odo of Lagnv) : b. Chatillon
sur-Marne, France, about 1042; d. Rome 29
July 1099. He was a canon of Rheims, and a

monk of Cluny where Gregory VII. met him and
invited him to Rome. He was soon after ap-

pointed cardinal and bishop of Ostia, and in

1088 he succeeded Victor III. The anti-pope

Clement III. was then in possession of Rome, but

was obliged to flee in 1089. He returned in

1091 only to be again driven out in 1093 when
Urban resumed possession of the city. At the

council of Clement, in 1095, Urban preached
the first crusade, and at the council of Bari in
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1098 he attempted to bring about a union of

the Greek and Latin churches. He maintained
the validity of papal elections independently of

the consent of Roman emperors, zealously en-

forced the law of priestly celibacy and forbade

the clergy to accept ecclesiastical offices from
laymen.

Urban III. (Umberto Crivf.lli, oom-ber'to
krc-vel'le): b. Milan; d. Ferrara 20 Oct. 1187.

He was archbishop of Milan and succeeded
Lucius HL in the papal chair in 1185. He
endeavored to send assistance to the Christians

in the East, who were being sorely pressed by
Saladin, and after a struggle with I-'rederick

Barbarossa was about to excommunicate that

monarch when his own death intervened.

Urban IV. (J.^cques Pantaleon, zhak pan-
ta-la-6h) : d. Orvieto, Italy, 2 Oct. 1264. He
was of French birth, the son of a shoemaker,
and became successively canon of Liege, bishop
of Verdun, and patriarch of Jerusalem. He
succeeded Alexander IV. in 1261. He excom-
municated Manfred, king of Naples, and of-

fered the crown to Charles, Count of Provence
and Anjou, and brother to Louis IX. of France,
which led to the subsequent wars of the Anjous
for the possession of Sicily and Naples. He
established the feast of Corpus Christi, first

celebrated at Orvieto, 19 June 1264.

Urban -V. (Guillaiime de Grimoard, ge-
yom de gre-mo-ar) : b. diocese of Mende,
France; d. .Avignon, France. 16 Dec. 1370. He
was a Benedictine monk who became renowned
as a professor of canon law and Scripture and
was raised to the dignity of abbot of St. Victor
at Marseilles and papal legate. He succeeded
Innocent VI. in 1362. He restored the papal
seat from Avignon to Rome in 1367, founded
many churches, and was a profound student and
the patron of scholars. He was the first pope
to bless a golden rose for princes.

Urban VI. (Bartolommeo Prignano, biir-

to-16m-ma'o pren-ya'no) : b. Naples: d. Rome
IS Oct. 1389. He was archbishop of Bari and
chosen to succeed Gregory XL in 1378. The
French cardinals dissatisfied with Urban with-
drew to Anagni and there elected Robert of
Geneva, who took the name of Clement VII.,

and took up his residence in Avignon. Thus
was originated the famous "Western Schism,"
which endured for nearly 50 years. Urban has
been characterized as of harsh and violent tem-
per, but an impartial survey of history will

rather credit him with being severe and rigorous

in disposition, which his enemies interpreted for

their own purposes.

Urban VII. (John Baptist Castagna, kjis-

tjin'yii) : d. 28 Sept. 1590. He was archbishop
of Rossano, cardinal and papal legate to Spain,

and succeeded Sixtus V. in 1590, but died 13

days after his election.

Urban VIII. (Maffeo Barberini, maf-fa'6
b.ir-ba-re'ne) : b. Florence T568; d. Rome 29
July 1644. Under Gregory XIV. he was gover-
nor of F'ano, under Clement VIII. papal pro-
thonotary, and iti 1604 became archbishop of
Nazareth (in partibus iufidi'liuiii) and ambassa-
dor to Paris. He became cardinal presbyter the
next year and archbishop of Spoleto in 1688. He
was elected successor to Gregory XV. 6 Aug.
1623. He condemned the Jansenist tenets which
then flourished in France, built the Collegium

Urbanum or College of the Propaganda, estab
lished the Vatican Seminary, and issued the bull

'In Coena Domini' in its present form. He also
gave the cardinals the title of Eminence, regu-
lated the number of feasts of obligation, put
forth a revised breviary, and was the author of
some Latin and Italian poems. Consult: Ward,
'Copernicanism and Pope Paul V.> (Dublin
•Review' 1871) ; H. de I'Epinois, <Les pieces du
proces de Galileo* (1877).

Urbana, er-ban'a. 111., city, county-seat of
Champaign County; on the Illinois Central, the
Wabash, the Cleveland, C, C. & St. L. R.R.'s

:

about 78 miles northeast of Springfield, and 128
miles south by west of Chicago. It is in an
agricultural region, and in the vicinity are val-

uable deposits of fire-clay. It was settled in

1824, incorporated 6 May 1833, and chartered
as a city in i860. The chief industrial estab-

lishments are the "Big Four" railroad shops,
with 700 employees ; brick works, 300 employees

;

and lawn mower and machine works, 50 em-
ployees. The principal public buildings are the
county court-house, municipal buildings, Y. M.
C. A. building, the churches, and schools. The
educational institutions are the State University
(q.v.), the Thornburn High School, public ele-

mentary schools, and two libraries. The three
banks have a combined capital of $500,000, and
the average annual business amounts to

$5,000,000. The government is administered un-
der a charter granted by the Legislature, which
provides for a mayor and a council of 10 mem-
bers, who are elected annually. Pop. (1890)
3,511 ; (1900) 5,728.

J. K. Groom,
Editor 'Courier.^

Urbana, Ohio, city, county-seat of Cham-
paign County; on the Erie, the Pittsburg, C, C.
& St. L., and the Cleveland, C, C. & St. L.
R.R.'s ; about 95 miles north of Cincinnati and
45 miles west of Columbus. It is in an agricul-

tural region. The chief industrial establish-

ments are the U. S. Rolling Stock Company
works, carriage and wagon factories, stove works,
machine shops, agricultural-implement works,
shoe factories, broom and furniture fac-

tories, woolen mills, straw-hoard works, w'atcr-

wheel works, a tannery, and a Hour mill. The
principal public buildings are the county court-

house, municipal buildings, churches, and
schools. The educational institutions are Ur-
bana University (Swedenborgian), founded in

1850, a high school (building cost $125,000),
public and parish elementary schools, public
library, and the library of the university. The
three banks have a combined capital of $300,000
and deposits amounting to $992,030. Pop.
(1890) 6,510; (1900) 6,808.

Urbino, oor-be'no, Italy, a town in the
province of Pesaro e Urbino, on an isolated hill

in the midst of bleak and desolate mountains,
21 miles west by south of Pesaro. It is the see

of an archbishop, and the seat of a university
with two faculties— jurisprudence, and mathe-
matics and natural science. Among the build-

ings deserving of notice arc the ducal palace,

one of the finest edifices of the kind in Italy, and
the cathedral. Urbino is the birthplace of the
painter Raphael. His house is still shown, and
a statue of him was erected in 1897. From 1474
to 1626 Urbino was the capital of a duchy. Pop.
(l(X>i) of commune, 18.307.

Urd. See Nokns.
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Urdaneta, oor-da-na'ta, Andres, Spanish
navigator: b. Villafranca, Spain, 1498; d. Mexi-
co, 3 Nov. 1568. He was appointed by Philip

II., chief pilot of the expedition inider Miguel
Lopez de Legazpe (q.v.) for the conquest of the

Philippine Islands. He sailed with the expe-
dition from La Navidad, Mexico, 21 Nov. 1564,

and after the capture of Cebu and Mindoro he
returned to Mexico, where he died.

Urdaneta, Philippines, pueblo, province of
Pangasinan, Luzon, on the Macalang River, 20
miles east of Lingayen. It is on the highway
from Villasis to Santa Barbara. Pop. 16,588.

Urdu, oor'doo, a dialect of the Hindi: it is

in English usually called Hindustani : the native

name, now given to it by philologists, means
"camp language," from the Turkish urdii, mean-
ing camp. It is really the Hindi, a language of

the Aryan family, with a multitude of Persian,

Arabic and Turkish words introduced into it.

These intrusions, however, have in no wise

altered or influenced the language itself, which,

as regards its inflectional and phonetic elements,

remains a pure Aryan dialect. The area over
which the Urdu is spoken in North India is co-

extensive with that of the Hindi, estimated at

250,000 square miles, extending from the Gan-
dak River in the east to the Sutlej in the west,

and from the Himalaya in tbe north to the
Vindhiya Mountains in the south. Moreover,
it is the lingua franca of most parts of India.

It has a considerable literature, chiefly historic,

commencing with Akbar (1556-1605). See
Sanskrit.

Ure, iir, Andrew, Scottish chemist: b.

Glasgow I May 1778; d. London 2 Jan. 1857.

He was educated at the universities of Glasgow
and Edinburgh, was graduated in medicine from
the former in 1801, and in 1804 was appointed
professor of chemistry and natural philosophy
at the Andersonian Institution in Glasgow. He
was one of the founders of the Glasgow Ob-
servatory, and in 1809 was appointed its first

director, but removed to London in 1830, where,
in 1834, he became analytical chemist to the

board of customs. He published: 'A New Sys-
tematic Table of the Materia Medica' (1813) ;

'Dictionary of Chemistry' (1821); <New Sys-
tem of Geology' (1829); 'The Cotton Manu-
facture of Great Britain* (1836) ; 'Dictionary
of Arts, Manufactures, and Mines' (1837) ; etc.

U'rea is the principal waste product in the

urine of mammals, and it occurs in small

amounts in that of birds, especially when they
are fed on meat. In the urine of man it is pres-

ent to the amount of 2.5 to 3.2 per cent, and
also occurs in the blood in the proportion of

0.025 per cent, and may be obtained from the
liver, the perspiration, and the lymph. Under
the influence of bacteria it undergoes alkaline

fermcntatinn, and carbonate of ammonia is

formed. Urea is the final product of the de-

composition of proteids in the body, the proteids

of food, of the tissues, and of the blood and
lymph. It is the form in which the nitrogen
of the body is given off, and is believed to be
formed in the liver out of leucin, tyrosin, and
other products, and to he separated by the kid-

neys from the blood when that fluid reaches
them. When the liver is diseased there is likely

to be a diminished amount of urea excreted. It

is increased in proportion to the amount of

nitrogenous food, such as meat, which is ab-
sorbed, and probably also by muscular exercise.

In the conversion of proteids into urea the
change is not immediate ; there are formed
intermediate substances— leucin tyrosin, cre-

atin, etc.

"In disease, urea is retained in the system
in all cases where there is decreased diuresis,

disease of the kidneys or diminished arterial

pressure. Excessive perspiration, diarrhoea, and
transudation of water into the serous cavities

of the body, or into the connective tissue, by
lessening the fluids excreted by the kidneys,

also diminish the quantity of urea secreted.

Llrea is increased in acute febrile diseases until

the acme of the fever is reached. It then later

becomes subnormal, and during convalescence
gradually approaches the normal."

Uredina'ceae, the family of minute parasitic

plants called rusts. See Fungi.

Ure'ter, the excretory duct of the kidney,
which serves to convey the urine from the latter

organs to the urinary bladder. In man each
ureter averages from 16 to 18 inches in length,

and is of the average diameter of a goose-quill.

It consists of three coats, an outer or fibrous,

a middle or muscular, and an inner or mucous
coat. The ureter on leaving its kidney passes

behind the peritoneum or lining membrane of
the abdomen, at the back of the latter cavity.

It runs downward and inward from the lower
part of the pelvis of the kidney, and enters the

cavity of the bony pelvis (q.v.), passing down-
ward and forward to open into the base of the

bladder. The ureters open into the bladder each
by a constricted orifice, and each in its course
lies upon the psoas muscle. They derive their

nerves from the inferior mesenteric, spermatic,

and hypogastric ple.xuses ; and their blood-ves-

sels form the renal, spermatic, and other arterial

trunks. See Kidneys.

Ure'thra, the canal leading from the blad-
der to the external urinary opening, and serving
for the excretion of the urine. In the male the

urethra traverses the penis, and its length varies

from 8 to 9 inches. In the female it is a narrow
membranous canal attaining a length of about

11/2 inches, with a normal diameter of about l4
inch. It is thus a much more complicated struc-

ture in the male than in the female, and its

anatomy and relations have to be carefully

studied by the surgeon in view of the diseases

to which it is subject, and also in connection

with the important operations of lithotomy and
lithotrity (qq.v.). The urethra in man consists

of three coats : a mucous, a muscular, and an
erectile coat. In the female the urethra is capa-

ble of great distention, so much so that it may
be artificially dilated so as to permit the re-

moval of calculi from the bladder without fur-

ther operation.

Urga, oor'ga, or Bogdo-Kuren, Central
.-Vsia, a town in Northern Mongolia, on the Tola,
at an elevation of 4,370 feet above sea-level.

It contains several large Buddhist monasteries,
occupied by about 10.000 monks, and is a sacred
cily of the Buddhists, the seat of a high priest

or lama. With the exception of the monasteries
and temples the town is dirty and ill-built. It

is the seat of the Chinese administration of
Northern IMongolia, and there is a separate

Chinese quarter. It is also a considerable trad-
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ing centre, lying as it does at the junction of

Iiigliways between Kiakhta and Peking. Esti-

mated pop. 30,000 to 40,000, part of wliom are

nomadic.

Uri, oo'ri, Switzerland, a canton in the
central part of the country, bounded by the

Schwyz, Glarus, Grisons, Ticino, Valais, Bern,
and Unterwalden, and extending from the south-
eastern shores of the Lake of Lucerne almost to

the Italian frontier. Area 415 square miles.

Capital, Altdorf. The canton is traversed
lengthwise by the narrow valley of the Reuss,
which empties into the Lake of Lucerne, and
which is hemmed in by lofty, glacier-covered
mountains belonging chiefly to the Glarner and
Urner Alps. Large numbers of cattle, sheep,

and goats are raised, and excellent cheese pro-
duced. The principal mechanical industry is

the manufacture of explosives and ammunition.
The canton is traversed by the Gotthard rail-

road, and the tourist traffic is important. The
inhabitants are chiefly Germans and Roman
Catholics. Pop. (1900) 19,759.

U'rial, a wild sheep. See Oori.sl.

Uric Acid, a crystallizable acid formerly
called lithic acid, is a waste product found in

small amount in normal human urine (q.v.) —
6.17 to I2.,34 grains in 24 hours— usually com-
bined with sodium, ammonium, potassium, cal-

cium, and magnesium to form urates ; but when
the urine is very acid it appears in the form of
crystals, lozenge- or whetstone-shaped, and of
a yellowish-red color. It has been detected in

the spleen, heart, liver, brain, and blood, espe-

cially the blood of gouty persons. It is abun-
dant in the urine of birds and reptiles, and in

guano. Urinary calculi and gravel consist fre-

quently of uric acid or the salts formed from
it. The concretions improperly called chalk-
stones, which form in the joints of persons
suffering from gout are composed of uric acid.

This acid is increased by an animal diet, in

febrile conditions and in gout, and by muscular
fatigue. It is decreased by a diet containing
but little nitrogen, by starvation, certain drugs,
etc. Uric acid may be considered as one of the
final products of oxidation, as is the case with
urea, and, according to recent experiments, as
one of the products of nuclein metabolism,
formed from the nuclein of leucocytes and tis-

sue-cells. This oxidation probably takes place
everywhere in the body, but most actively where
cells are most numerous. The view that uric
acid results from the incomplete oxidation of
proteids in the liver is no longer held, but the
acid seems sometimes to be formed in the kid-
neys. When the spleen is enlarged the quantity
eliminated is increased. Scientists no longer
assign to uric acid the poisonous properties once
believed to belong to it.

Uriel, u'rT-el, one of the archangels of the
Hebrew Midrash and apocryphal Scriptures.
The name means "the Light of God." Uriel
is described as standing on the left hand of the
throne of God, where he ministers light and
forgiveness of sins to the children of Israel. He
is introduced by Milton into ' Paradise Lost,'
and also appears in Longfellow's 'Golden
Legend.'

U'rim and Thum'mim, in Hebrew ritual,
two appurtenances of the breastplate worn by
the high priest. The two words, both plurai,

signify literally "lights" and "perfections" ; in the
Septuagint they arc translated delosis (mani-
festation) and alcthcia (truth;, and in the Latin
Vulgate doctrina (teaching or learning) and
Veritas (truth). In the Hebrew Scriptures the
two words are inseparable save in i Sam. xxviii.

6, where Urim alone occurs. The firt mention
of Urim and Thummim is in Ex. xxviii. 30; the
other passages in which they occur arc: Lev.
viii. 8; Num. xxvii. 21; Deut. xxxiii. 8; Ezra
ii. 6^ ; Neheni. vii. 65. They appear to have
served as an oracle through which the Divine
Will might be ascertained. Jonathan Edwards
writes that the High Priest's breastplate was
called the breastplate of judgment because "in
matters of judgment that were too hard for the
judges they were to come to the Priest, who was
to inquire of God by Urim and Thummim, in

the breastplate, for a determination." The
Jewish historian Josephus and some modern
commentators teach that the Urim and Thum-
mim are simply the twelve precious stones of
the breastplate. Both Josephus and the ancient
Rabbins held that those precious stones indi-

cated the Divine Will by a preternatural lumi-
nousness. Renan, interpreting the existing
Hebrew texts with the aid of the Septuagint, re-

gards the instrument of the LVim and Thum-
mim either as a sort of chessboard or as a
whirligig or rotating winged globe ('Hist. Peup.
d'Isr.,' I., 275).

Urinary Analysis, that branch of chemical
and microscopical analysis which has to do with
the detection or quantitative estimation of the
constituents of urine. In practice, it is mostly
concerned with the examination of the urine for

such constituents as may have a known clinical

significance. The average quantity of urine
passed by an adult is probably about SO fluid

ounces (1,500 cubic centimetres) per day,
though this may vary widely within the limits
of health. The quantity is increased by drink-
ing large amounts of water, and, temporarily,
by the administration of diuretics ; and it is de-
creased by unusual activity of the skin, as well
as by several other causes. In general, tlie

quantity of water taken into the system through
the mouth must be equal, in the long run, to
that which is eliminated through the kidneys,
skin, bowels, lungs, and nose. The specific grav-
ity of the urine also varies to a considerable
extent, the norma! specific gravity, when the
quantity passed is 50 ounces per day. being about
1.020. Any cause which tends to increase the
quantity of urine secreted will, in general, de-
crease the specific gravity, and vice versa; the
total qttantity of solid matter that the urine con-
tains in solution being normally much less vari-
able than the quantity of the urine itself. The
specific gravity has a marked significance in it-

self only when it is high without the urine being
scanty, or low without the urine being copious.
The ideal way to obtain a sample for analysis
is to save what is passed throughout the 24
hours, mix it, and take the sample from the re-
sult. Urine thus oljtained is technically called
"mixed urine." It is often inconvenient to go
to this trouble, especially in hot weather, when
special care must be taken to prevent the mixed
product from spoiling before the sample can be
prepared and transmitted to the analyst; and
it is therefore customary to take the sample
from what is passed in the morning, experience
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indicating that a specimen taken at this time
will correspond fairly well with mixed urine.

Mixed urine should always show a slightly acid
reaction, and the same is true of samples taken
at any time during the day, except after a meal,
when the reaction may be neutral, or even alka-

line. Urine often contains slight clouds of mu-
cus or other substances, which become visible

after the specimen has been allowed to stand
for a short time. These are usually of no clin-

ical importance, merely indicating some slight

irritation along the urinary passages, or some
recent indiscretion in diet. After urine has
been passed (and more quickly in hot weather
than in cold) the urea that it contains soon be-

gins to ferment, passing into the form of am-
monium carbonate; and when the quantity of
ammonium carbonate present is sufficient to
make the reaction distinctly alkaline, the urine
becomes semi-opaque from the deposition of a
white cloud of phosphates, urates, and other
substances.

In the examination of a specimen of urine,

the analyst cannot undertake to test it for

every constituent that might conceivably be pres-
ent as a pathological symptom. He will be
guided by the general nature of the patient's

illness, and will seek for those elements which
may be of special significance. In the examina-
tion of presumably healthy candidates for life

insurance, it is customary to look for nothing
but albumin and sugar, unless the specific grav-
ity, when considered in connection with the
quantity of urine passed, is high enough to indi-

cate the presence of an abnormal amount of
some other constituent. In general practice, how-
ever, it is often necessary to examine, not only
for sugar and albumin, but also for pus, biliary

coloring matters, blood-corpuscles, and "casts"
from the little uriniferous tubes of the kidneys.
It is frequently important, too, to make a more
or less accurate quantitative determination of the
urea that is passed, and sometimes of the chlo-

rides also.

A "cast*' may be formed in the kidney in any
one of several ways, the simplest being by the
direct exudation, into a little tubule of the kid-

ney, of some coagulable constituent of the blood.
After this becomes solidified, it may eventually
become discharged from the tubule with the
urine, and pass into the bladder in the form of
a microscopic plug of approximately cylindrical

shape. To detect the presence of casts and of
blood-corpuscles and other undissolved constitu-

ents, the urine is allowed to stand for some time
in a conical glass vessel, whose sides slope down
to an acute point at the bottom. After a couple
cf hours, or when it is judged that the solid

constituents that may be present have settled

to the bottom or risen to the top, or taken such
other positions as may correspond to their spe-
cific gravities, a few drops are drawn off by
means of a pipette from the surface, and from
the very apex of the glass at the bottom, and
also from such other levels as may appear to
contain floating matters; and every sample so
taken away is separately and carefully examined
under the microscope. The correct identifica-

tion of the different objects that such an exam-
ination reveals calls for a considerable amount
of practical experience with the microscope.
Much assistance may be derived, however, from
Scale's 'One Hundred Urinary Deposits,' which
gives engravings of all the ordinary deposits

that the analyst will be likely to meet, including
such extraneous things as fibres of wool and
cotton and bits of feather, which often find their

way into the specimen to be examined.
Albumin is not a normal constituent of urine,

and when it is present continuously and in any
considerable quantity it constitutes a grave symp-
tom. When present, it is in solution, and hence
is not at all evident to the eye until it has been
coagulated by the action of heat or some other
agent. In testing a sample by heat, a test tube
is half filled with perfectly clear urine, and heat
is applied to the upper part of the liquid, until

boiling occurs. If the boiled urine becomes tur-

bid in the least degree, the turbidity is due either

to the presence of coagulated albumin, or to the
precipitation of the phosphates of lime and mag-
nesia that are normally present in all urine.

The earthy phosphates promptly re-dissolve
upon the addition of a few drops of nitric or
acetic acid ; but if the turbidity is really due to

albumin, it does not pass away upon this treat-

ment. The object of heating only the top part
of the test tube holding the urine is to facilitate

the recognition of a precipitate, a comparison of
the upper and lower parts of the test tube, in a

good light, rendering the slightest loss of trans-
parency quite visible. If no precipitate is ob-
tained, a drop or two of nitric acid should
be added, and the boiling repeated. A number
of trials of this sort should be made, the nitric

acid being added, a few drops at a time, until a
considerable quantity of it is present. The con-
sistent absence of a precipitate in all these tests

indicates that albumin is not present. Physicians
often make the serious error of adding too much
nitric acid to the urine at the start. This is

dangerous, because if any considerable quantity
of nitric acid is added at the outset, it not infre-
quently happens that albumin will not be thrown
down at all, even when much albumin is really
present. The directions given above should
therefore be followed implicitly, the urine being
first boiled without any acid at all. and then
again after successive additions of a drop or two
have been made, until as many as 15 or 20 drops
have been added.

"Heller's test" for albumin depends upon the
fact that strong nitric acid throws down albumin
from its solution, in the cold. In applying this
test, a convenient quantity of strong, pure, color-
less nitric acid is first placed in the bottom of a
small test tube, and an equal bulk of perfectly
clear urine is allowed to flow down upon it

gently, the test tube being inclined so that the
urine may

^
float upon the surface of the acid,

and not mix with it. If albumin is present, a
sharp white zone appears at the surface of sepa-
ration of the acid and the urine, the thickness
of this zone varying with the quantity of albumin
present. When normal urine is treated in this

manner, a brown ring is formed at the surface
of separation. In cases of fever, or when there
is an excessive amount of coloring matter of any
kind present, the albumin in Heller's test may
be tinted, so as to appear brownish, reddish, vio-
let, or greenish. Urates, when present in ex-
cess, also give a zone marked by a precipitate;
but the precipitated urates differ from albumin
in being soluble when the urine is cautiously
warmed without being allowed to mingle with
the acid to any great extent.

In testing urine for the presence of sugar,
the test is ordinarily made to depend upon the
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fact that diabetic sugar will throw down a yel-

lowish or reddish precipitate of oxide of copper
from an alkaline solution of copper sulphate

and sodium (or potassium) tartrate. The test

solutions that are ordinarily employed for this

purpose are known, respectively, as "Fehling's
solution" and "Pavy's solution" (qq.v.). In
making a test, about one cubic centimetre of the

test solution is placed in a test tube, diluted

with about four times its own bulk of water,

and then boiled for a few seconds. If a precip-

itate is thrown down by this treatment, the test

solution has spoiled, and should be replaced by
a freshly prepared one. If no precipitate is

thrown down by boiling the test solution alone,

the suspected urine should be immediately added,
drop by drop. If any considerable quantity of
sugar is present, a precipitate will be obtained
almost immediately. In the absence of a pre-

cipitate, however, the urine should be added, a
few drops at a time, with occasional heating,

until the quantity added is about equal to that

of the original, diluted test fluid. If no precip-

itate is obtained, sugar, clinically speaking, is

absent. It should be observed that the forma-
tion of an actual precipitate must be observed
in this test; the mere decolorization of the blue
test solution being no criterion of the presence
of sugar. Other methods are known for the
detection and estimation of sugar in urine, but
the copper test, as described above, is the one
upon which physicians rely almost exclusively.

The nitrogen waste of the body passes away
mainly through the urine, in the form of urea,

C0N:H4, and of compounds of uric acid

(.C5H4N1O3) with the alkalies and the alkaline

earths. The approximate estimation of urea and
uric acid is therefore often of considerable im-
portance. The determination of urea by the
well-known "hypobromite process* is based upon
the fact that sodium hypobromite, NaBrO, de-
composes urea quickly and completely in accord-
ance with the equation CONiHi + 3NaBrO=
3NaBr + C0= + 2H..O + 2N. The sodium bro-

mide (NaBr) that is formed remains in solu-

tion, and the carbon dioxid (CO-) that is liber-

ated is absorbed by the test solution, which is

made to contain a large excess of sodium
hydrate. The only visible product of the

decomposition is the nitrogen gas, which
is collected and measured, and which serves

to indicate the quantity of urea
^
decom-

posed. The hydrobromite solution is made
from water, caustic soda, and bromine. Various
proportions are used, but Tyson recommends
dissolving 100 grams of caustic soda in 250 cubic

centimetres of water, and adding 25 cubic centi-

metres of bromine to the solution so formed.
In practice, the reaction is carried out in a spe-

cial form of apparatus, which has a vertical

graduated tube to collect and measure the nitro-

gen. The apparatus is first filled with the test

solution, and one cubic centimetre of urine is

then introduced into it by means of a pipette.

The decomposition of the urea begins at once,

a copious stream of nitrogen bubbles passing
up into the vertical collecting tube. In 20 min-
utes or less the reaction is complete, and the

number of cubic centimetres of free nitrogen
is read from the graduated collection tube. For
great refinement, the volume of this gas must
be corrected to standard conditions of tempera-
ture and pressure; but for ordinary clinical pur-

poses this is not necessary, and it is sufficient to

read the number of cubic centimetres of gas
directly from the apparatus. Multiplying this

number by 0.00282, we obtain the number of
grams of urea that the given cubic centimetre
of urine contained ; and upon multiplying this

product again by the total number of cubic centi-

metres passed by the patient, we obtain the

total number of grams of urea passed. The
total amount of urea passed by a healthy adult
may range from 20 to 40 grams per 24 hours.

In health, practically all of the uric acid in

the urine occurs in combination with potassium,
ammonium, sodium, calcium, and magnesium, in

the form of salts known as "urates." Uric acid
itself is highly insoluble, 14,000 parts of cold
water dissolving only one part of the acid. To
estimate the quantity that is present, 200 cubic
centimetres of urine are acidulated by the addi-
tion of 20 cubic centimetres of nitric acid, and
set aside in a cellar or other cool place for 24
hours. The nitric acid gradually replaces the
uric acid in its combinations, and the freed uric
acid, owing to its insolubility, is deposited upon
the sides and bottom of the beaker in the form
of yellowish-red crystals. These may be col-

lected, washed with cold distilled water, and then
dried and weighed ; the weight so obtained giv-
ing the quantity of uric acid present in 200 cubic
centimetres of the urine. In health, the quan-
tity of uric acid passed by the kidneys in 24
hours may range from 0.4 to 0.8 gram. The
heavy "brick-dust" deposit that is often observed
in urine that has stood for a time, and which is

frequently referred to in the advertisements of
proprietary "kidney cures," for the purpose of
terrifying the uninformed public into buying
these "cures," consists mainly of urates, which
are soluble at the temperature of the body, but
relatively insoluble at the ordinary temperature
of a sleeping-room, and hence are apt to be
thrown down. This sediment is found most
commonly in urine that is somewhat more acid
than usual. It also occurs in connection with
defective assimilation of the food, and is not to

be regarded as of importance, unless it is mark-
edly abundant or persistent ; and even in these
cases it points to an imperfect digestion, rather
than to trouble with the kidney.

Consult Tyson, "Practical Examination of
Urine.>

^ a. D. Risteex, Ph.D.,
Editorial Staff, ^Encyclopedia Americana.^

Urinary Bladder. See Bi.'knDER.

Urinary Calculus. See C.\lculus.

Urinary Organs, the organs concerned in

the secretion and discharge of urine; namely,
the kidney.s, which secrete the urine; the ureters

which convey it to the bladder ; the bladder or
hollow organ in which it is stored; and the

urethra, by which it is passed out of the body.

All of these organs are lined with a continuous
mucous nicml'ranc. See Bi..\nDF.R ; Kid.nevs;
Ureter ; Urethr.\ ; Urine.

Urine, the fluid secreted by the kidneys,
stored in the bladder and discharged by the

urethra. It is an excrementitious fluid, eject-

ing from the sy.stem substances which if re-

tained would impair health and destroy life

(retention and suppression of urine). Healthy
urine consists of water, urea, uric acid, hip-

puric acid, creatinin, phosphates, chlorides, and
sulphates, mucus and other ingredients. The
abnormal matters found in the urine in various
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conditions include acetone, albumin, albumose,
bile, blood, cystin, glucose, hemoglobin, fat, pus,

spermatozoa, epithelial cells, casts, etc. (See
Urinary Analysis.) Normal urine is a trans-

parent aqueous fluid, of an amber color, acid

reaction, a peculiar odor, and with a specific

gravity of about 1020 when passed in the aver-

age quantity of 50 ounces in the 24 hours. But
each one of these characteristics is liable to

some variations within the limits of health, as

well as in disease.

As to transparency, it is quite constant, but
cannot be considered an essential of normal
urine, and on the other hand, because a given
specimen of urine is transparent it is not nec-

essarily normal. Urine transparent when passed
frequently shows a faint cloudiness in some
portion when standing, due to mucus, the

slimy secretion from the mucous surface of the

urinary organs. This cloudiness is most pro-

nounced in the urine of females. Mucus can
be filtered out, leaving the urine clear. Normal
slightly acid urine may be somewhat turbid

when passed from the presence of the earthy

phosphates of calcium and magnesium, which
after a time subside in the vessel, becoming a

sediment. This sediment will disappear on the

addition of a few drops of any acid, as nitric,

but is increased by heat applied. Sometimes
normal urine, on standing for a short time in a

cold room, deposits a white or pink light sed-

iment, the mixed urates of sodium, potassium,

calcium, and magnesium. This is believed to be

due to the lowering of the temperature of the

urine. Normal urine may also be somewhat
turbid from the presence of alkaline carbonates.

Pathologically, urine may be more or less

opaque from abnormal degrees of the above
conditions, or from the presence of pus, bac-

teria, or fat, as in chylous urine, so called. As
the result of disease the normal aqueous urine

may become viscid or glutinous from the pres-

ence of mucus, or mucus and pus, etc. As to

the color of normal urine, it is subject to con-
siderable variation in health. As color is due
to coloring matters in solution, it is deeper or
paler according to the proportion of water
present. For example, after much beer or
water drinking the discharge of urine is large

and the color very pale. When the skin is act-

ive, excreting much water in perspiration, the

amount of urine is diminished and the color

darker than usual; but in winter, when the skin

is less active, the urine is increased in amount
and is of lighter color. As the result of dis-

ease, there may be almost an entire absence of

color, as in the copious urines of diabetes, hys-

teria, and convulsions. Or it may be high col-

ored in fevers and febrile states, due to a dim-
inution in the amount of water and the addition
of abnormal coloring matters such as blood, or
blood-coloring matters or bile pigments. Cer-
tain vegetable matters, such as santonin, also

color the urine.

The reaction of normal mixed urine or the
urine of the entire 24 hours is always acid.

Freshly passed urine at different times of the

day shows usually a varying amount of acidity

;

but urine examined three or four hours after a

meal may be neutral or even alkaline. The
cause of this change is still doubtful. Urine
allowed to stand for a short time, especially at

a moderate temperature, sometimes increases in
acidity. The cause is not definitely settled.

Neutral and even acid urines standing for some
time, especially in hot weather, becomes alka-
line, have an ammoniacal odor, and are turbid,
and sometimes an iridescent pellicle forms on
the surface. The turbidity and sedimentary de-
posits are caused by the precipitation of the
crystalline triple phosphate of ammonium and
magnesium, the amorphous phosphate of lime,
the urate of ammonium, and to bacteria.

The peculiar and characteristic odor of nor-
mal urine becomes a "strong odor" in highly
concentrated urines, a "putrescent" one when
mucus and other organic matters are decom-
posed, an "ammoniacal" one when the ammo-
nium carbonate has formed from the urea, or
a sweetish one from the presence of sugar in

the urine.

Certain substances ingested also give dis-

tinctive odors to urine, as turpentine producing
the odor of violets, and the odors of cubebs,
copaiba and sandal-wood oil.

The specific gravity, though normally about
1020, for 50 ounces of urine per 24 hours, when
the skin is not acting freely and after copious
use of water and diuretics, may descend to

loio or lower and yet be within the limits of
health. Or when the urine becomes concen-
trated by the drain of water through the skin

or some other channel the specific gravity may
rise to 10.^0 or higher. The normal range may
be said to be from 1003 to 1030, but to be relia-

ble, observation should be made on the entire

quantity of urine passed in 24 hours. The spe-

cific gravity in diabetes mellitus sometimes
reaches 1050. and, according to Tyson, if in a
copious urine the specific gravity is over 1028
there is a suspicion of diabetes, and even if it is

loio or lower it is not safe to infer from this

circumstance alone the absence of sugar. Spe-
cific gravity is also increased in the first stage
of acute fevers, and of acute Bright's disease.

It is lowered in hysterical complaints and in

all forms of nephritis except the acute.

The quantity of urine is increased in diabetes
mellitus and insipidus, in hysterical and con-
vulsive conditions, in cardiac hypertrophy and
all conditions which cause increased blood pres-
sure, by the peripheral action of cold, etc. It is

diminished in most forms of Bright's disease
and in the early history of acute fevers and in-

flammatory conditions. Morbid conditions of
the urine include glycosuria or glucosuria, oxal-
uria, albuminuria, and phosphaturia.

Urinom'eter, an instrument for ascertain-
ing the specific gravity of urine (q.v.). It is

constructed on the principle of the hydrometer,
and variations in the density of urine as de-

tected by it are of great importance in the treat-

ment of disease.

Ur'my, Clarence (Thomas), .\merican poet
and musician : b. San Francisco. Cal., 10 July
1858. He is an organist and choirmaster, and
his songs and other verses deal with California

themes. He has published 'A Rosary of

Rhyme' (18841; '.A. Vintage of Verse' (1897).

Urn, Cinerary. See Urnburial.

Urnburial, cither the deposition of human
ashes in a cinerary urn after cremation, or the

enclosing of a dead body in two large urns

placed mouth to mouth and sealed ; both meth-
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ods were employed in Grecian antiquity. The
Grecian fithos, or wine jar, had a wide mouth,
and in size and shape was like the large oil-jars

of southern Europe. It was used as an urn to

contain human ashes; and two such jars some-
times served as a rude coffin. Such coffins are

found in ancient burying places in the Troad.
See Crem.\tion.

Urochor'da. Sec Tunicaia.

Urode'la, or Gradientia, a division of am-
phibians (see Amphibia) comprising those in

which the tail persists in adult life. The skin

is naked and soft, and an exoskeleton is rarely

present. The body is elongated, and most of

them have the four limbs well develojied, but in

some the posterior limbs are wanting. The
order is conveniently divided into

:

(1) Pcrcnnibranchiala. which retain the gills

throughout life: including the .American Nfc-
turtis, the blind Proteus of the underground
caves of Varniola in Dalmatia, and the eel-like

Siren of North America.

(2) Dcrotremala, in which the gills are lost

in the adult, but there is usually a persistent

gill-cleft : including the newt-like Crypto-
bronchus and the eel-like Amphiuma from
North .'Xmerica, and the giant salamander,
Megalobatrachus, of China and Japan.

(3) Myctodcra, the salamanders and newts,

in which the gills are lost and the gill-clefts

closed in the adult : including the common newts
or efts (Molgc), the spotted and black sala-

manders {Sa!a)naiidra) of the European Con-
tinent, and the American Amblystoma, the se.K-

ually mature larva of which is the well-known
axolotl.

Urquhart, ern'art, David, Scottish political

economist : b. Brackbanwell, Scotland, 1805 ; d.

Naples, Italy, 16 May 1877. He was educated
at Oxford, entered the diplomatic service and
later traveled extensively in the East. He was
secretary of the British legation at Constanti-
nople in 1835-6, but resigned that position because
of his opposition to the policy of Lord Palmer-
ston, which he considered as subservient to the

ambitions of Russia. He was member of parlia-

ment for Stafford in 1847-52 and maintained a

vigorous opposition to Palmerston, his parlia-

mentary attacks supplementing his writings for

the press, and succecdini; in instilling into the
public mind a distrust of Russia's eastern policy.

His works include: "England, France, Russia
and Turkey' (1835); *The Spirit of the East'

(2 vols., 1838) ; 'Progress of Russia in the West,
North and South' (1853); 'Recent Events in

the East' (1854), etc.

Urquiza, oor-ke'thii. Juste Jose de, Argen-
tine soldier and politician ; b. near Concepcion del

Uruguay (now in Entre Rios, Argentina), 19
March 1800; d. there 11 April 1870. He was
of mixed Spanish and Indian blood and during
the war in La Plata in 1835-42 gradually rose in

influence until he became a general of division

under Rosas, dictator of Buenos Ayres. In 1844
he coniniandcd the army sent against Uruguay,
and in 1845, at the battle of India Muerte, he de-

feated Ribera. He was elected governor of Entre
Rios in 1846, as leader of the federalist iiarty.

His administration of affairs was directed rather

to his own glory and gain than to any benefit for

the people, but he contrived to maintain a peace-

ful and prosperous condition of the country

while strengthening his power, meanwhile ac-

quiring great wealth. In 1851 he turned against

Rosas, allied his forces with Brazil and Monte-
video, and marched into Uruguay. He forced

the capitulation of Oribe 8 Oct. 185 1, then in-

vaded Buenos Ayres, and on 3 Feb. 1852 defeated

Rosas at Monte-Caseros. Urquiza was proclaimed
provisional dictator and after the adoption of a

federal constitution by the provinces (excepting
Buenos .Ayres) he was in 1853 elected president

for a term of si.x years. In 1859 he forced

Buenos .Ayres to join the confederation, and after

the expiration of his term of office took command
of the army and endeavored to quell the revolt

which had arisen in that country. He was de-
feated by Mitre at Pavon, 17 Sept. 1861, the re-

sult being the abandonment of the federalist con-
stitution for the one since in force. He retired

to Entre Rios, where he acted as governor, exer-
cising semi-dictatorial powers, though nominally
under the authority of the central government.
In 1870 a formidable revolt arose, headed by his

son-in-law. Gen. Lopez Jordan, and L^rquiza was
attacked in his palace and killed.

Ursa Major, er'sa ma'jor, or Great Bear,
a northern constellation whose seven brightest

stars are well known as Charles' Wain, as the

Plow, the Dipper, and sometimes as the
Butcher's Cleaver. Two of these seven stars

are called the pointers, because they and the pole-

star lie nearly in a right line, and these stars

direct an observer to the pole-star. Ursa Minor,
or Little Bear, a smaller constellation of the same
configuration as Ursa Major, lies near the north
pole.

Ur'sidas, the family of the bears (q.v.).

Ursinus (er-sl'nus) College, located at
Collegeville, Pa. It was incorporated in 1869,

and was first opened to students in 1870 ; Free-
land Seminary, whose property was purchased
for the college, was incorporated into the college

as its preparatory department; in 1871 a theo-
logical department was organized. The college

is non-sectarian in its control, the board of
directors being self-perpetuating; it is, however,
affiliated with the Reformed Church in the United
States, and the theological professors are min-
isters of that church. The organization of the
college includes the College Department, the
Academy, the School of Theology and the Sum-
mer Session. The School of Theology has been
located in Philadelphia since l8g8. The College
Department offers six groups of studies, leading
to the degree of .A.B. ; the groups are the classical,

the Latin-mathematical, the mathematical-
physical, the chemical-biological, the historical-

political, and the modern language. The degree
of A.M. is conferred for graduate work. In the
School of Theology the regular course occupies
three years ; the curriculum, in addition to the
ordinary theological curriculum, includes a lec-

ture course in Sunday-school work, a complete
course in the English Bible, a special course in

the history of the Reformed Church, and a course
in sociology

;
graduate courses are offered lead-

ing to the degree of B.D. The Summer Session
offers courses of secondary and collegiate grade,
work in the latter ct)unting toward a degree.
Women arc admitted to all departments except
the theological. The students in all departments
in 1003-4 numbered 208, of whom 7O were in
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the College Department and 36 in the Summer
School.

Ursua, oor-soo'a, or Orsua, Pedro de,

Spanish soldier: b. Ursua, Navarre, about 1510;
d. Machiparo, on the Upper Amazon, i Jan. 1561.

He accompanied a Spanish expedition to New
Granada, was governor of that country in IS4S-6,
and later led two expeditions from Bogota in

search of El Dorado. He commanded a force

against the Cimarrones (fugitive slaves) on the
Isthmus of Panama in 1555-7 and reduced them
to subjection. In 1559 he was given command
by the viceroy of Peru of an expedition to con-
quer the "kingdom" of the Omaguas, near the
head of the Amazon. The purpose of the viceroy
was really to rid himself of the unruly soldiers

attracted to Peru by the civil wars. The ruse
succeeded. Ursua adopted the title of "governor
of Omagua and El Dorado" and set forth with
several hundred of the turbulent soldiers in his

train. He reached the Upper Amazon by way
of the Moyobamba and the Ucuyali, but at Mach-
iparo a conspiracy was formed among his fol-

lowers, led by Lope de Aguirre, and he was
murdered.

Ursula, er-su'Ia, Saint, virgin martyr, ac-
cording to the legend, a daughter of a prince
in Britain. She was put to death at Cologne by
a horde of Huns, some say in 384, others in 453,
together with 11,000 virgins who accompanied
her. According to another reading the number
of her companions was only eleven. The Roman
martyrology mentions the saint and her virgin
companions without stating their number. Some
bones, said to be those of herself and her com-
panions, are still shown to visitors. The day
dedicated to her honor is the 21st of October.
Saint Ursula was the patroness of the Sorbonne.
Consult: Baring-Gould, 'Popular Myths of the
Middle Ages' ; Stein, <Die heilige Ursula'
(1879). See Ursulines.

Ursuline (er'su-lin) Convent and Academy
of Saint Louis (Mo.). Founded in 1848 by
four sisters from Oedenburg, Austria, incor-
porated under the laws of the State of Missouri
in 1884. It is one of the oldest houses of the
order in the United States. They opened the
school 2 Nov. 1848, in a small house on_ Fifth
Street. In 1849 they were reinforced by si.x sis-

ters from Landshut, Bavaria, and also received
considerable pecuniary assistance from the Ba-
varian king, Louis I. Early in 1850 the city

block bounded by nth and 12th Streets and Rus-
sell and Ami Avenues, was purchased for them
by Archbishop Kenrick, and extensive buildings— Convent, Academy, Day School— mark this

their present location, whence band after band
has since gone forth to found houses in other
localities. In 1855 a colony of 12 set out for
New York and established a house of the order
at East Morrisania, N. Y. In 1859, '" answer
to an appeal from Bishop Juncker, seven sisters

left the mother house to open a school at Alton,
111. In 1877 another band went forth to plant
the standard of education in the beautiful valley
of Arcadia, Mo. Here they established an
academy that bids fair to equal the one in Saint
Louis in course of time. The Saint Louis com-
munity now numbers 160 members, and besides
the flourishing academy and day-school connected
with the mother house, the community supplies
16 parochial schools with teachers. These

schools aggregate about 1,500 pupils—-thus bear-
ing out the motto of the institute : "Mora
Scientiaque.''

Ursuline Sisters. See Orders, Religious.

Urtica'cese, or Nettleworts. See Nettle.

Urtica'ria, an inflammatory eruptive affec-

tion of the skin, also called hives and nettle-rash,

the latter name referring to the resemblance of
the wheals of urticaria to those caused by the
sting of a nettle. The wheals are either rounded
or elongated, appearing white at first, and after-

ward changing to red, the altered hue being
more quickly assumed in consequence of rubbing
or scratching to which the intense itching usu-
ally leads. Frequently urticaria follows upon
gastric disturbance caused by eating certain
fruits, shell-fish, or various other kinds of food.
It may also be due to disorders of menstruation,
to various functional irregularities, or to local

irritations. Some of the balsamic drugs likewise
give rise to it. The eruption appears and disap-

pears suddenly in successive crops of wheals. In
treatment it is necessary to evacuate the bowels
and regulate the diet so as to restore the normal
digestive condition, and cold-cream, glycerine,
dilute acids, bichloride of mercury, etc., are use-
ful locally. Salt-water baths are recommended
for relief of the itching. For internal remedies
salicylates and alkalies are administered, and by
this means the severity of an attack may often

be abated and its duration much lessened.

Uruguay, 00-roo-gwi' (Republica Orien-
tal DEL Uruguay), smallest of the independent
countries of South America, is bounded on the
north and northeast by Brazil, on the east by
the Atlantic Ocean, on the southeast and south
by the Atlantic Ocean and the estuary of the
Rio de la Plata, and on the west by the Argen-
tine Republic. Its territory extends from lat.

30° S. nearly to lat. 35° S., and the location of
its principal city (or, more precisely, of the
cathedral at Montevideo) is given as lat. 34° 54'

33" S., and Ion. 58° 32' 32" W. Total area
of the republic, 72,172 square miles.

Political Divisions.— The departments (with
the population of each on 31 Dec. igoi, as
shown by the official Boletin Estadistico Men-
sual for March 1902) arc as follows: Artigas,
27,001; Canelones, 86,735; Cerro Largo, 37,236;
Colonia, 51,563; Durazno, 38,111; Flores, 16,180;
Florida, 45,248 ; Maldonado, 27,035 ; Minas,
37,152; Montevideo, 273,665; Paysandu, 44,411;
Rio Negro, 23,127; Rivera, 25,349; Rocha,
30,428; Salto, 45,754: San Jose, 42,181; Soriano,
38,851; Tacuarembo, 38,789; Treinta y Tres,
25,800. See also sub-title *Po/>i(/(i/io»."

Tofiograpliy and Physical Geography.— The
most elevated point in the republic is somewhat
less than 2,000 feet above sea-level ; the so-
called mountains are, therefore, to be regarded
rather as hills, which sometimes form chains—
such as the Cuchilla Grande, which extends
across the country, the Santa Ana range, be-
tween Brazil and Uruguay, the Cuchilla de
Belen, and Cuchilla de Haedo,— but elsewhere
give to the region, especially the northern dis-

tricts, an irregular rolling or undulating sur-
face. Forests or groves cover the hills in the
north and generally extend along the banks of
the numerous small streams (arroyos) and the
larger water courses. The soil in the south-
west is of uncommon fertility, being composed.
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it is said, of detritus of great depth and rich

alluvial deposits ; the southeast and south have
grassy slopes and good pasture lands, the hills

here forming a bold line along the shore of the

Rio de la Plata, but not extending to the At-
lantic coast. For the dearth of good natural
harbors, see La Plata, Rio de, and for a brief

notice of the chief port, Montevideo. Tlie small

islands near the southern coast will be men-
tioned in a later paragraph. Important rivers,

beside the great southern estuary, are : the Uru-
guay, which rises in the Brazilian state of

Santa Catharina, and has a course of about
i,ooo miles; and the Rio Negro, which also

rises in Brazil, and empties into the Uruguay
after flowing toward the southwest for about

350 miles. The latter passes through the centre
of the republic; the former marks the boundary
with Argentina ; both are navigable for vessels

of light draught (Rio Negro 55 miles, Uruguay
200 miles), and even large steamships navigate
the Uruguay up to Paysandii. There are sev-

eral shallow lakes, or lagunas, near the coast.

Mineral Resources.— It is impossible at the
present time to offer a complete statement on
this head. The production of gold in 1902
was 2,419 fine ounces, valued at $50,000. The
hills and highlands are believed to be rich in

minerals, and among the metals which have
been, found are mentioned (beside gold) silver,

copper, iron, tin, and cinnabar. In the depart-
ment of Minas, diamonds and topazes have been
discovered ; amethysts and agates have been
exported to Europe. Deposits of coal are said

to exist, but the quality remains to be ascer-
tained. It is stated that the ^silver ores yield

87 per cent of metal ; copper ores, 56 per cent,

and magnetic ores 72 per cent."

Flora and Fauna.— Hard and durable woods
are: the nandubay (which, instead of decaying
when buried in the earth, becomes petrified),

urunday, lapacho, coronilla, espinello, quebracho,
araza, algarroba, and lignum vitse. Among the
softer woods are the willow and acacia. Palms
abound, and the poplar, pine, cypress, oak,
eucalyptus, cedar, magnolia, and mulberry have
been successfully acclimated. Ycrba mate is

indigenous, and 430 species of medicinal plants
have been classified. As for animal life, the
most interesting item is that relating to the
seals, large numbers of which live and breed
on the islands near the coast, especially Lohos
and the Castillos group. More than three fifths

of the seals at these rookeries are believed to
be of the fur-bearing variety, and the islands
are "strictly preserved," it is said, "no one being
allowed to land upon them except the sealers—
experienced men— during the killing month";
nevertheless 21,245 skins and 49,070 litres of oil

were "produced" on Lobos and the Castillos
group during the year 1901. The mainland
fauna includes the deer, otter, wild hog, car-
pincho, fox, ounce, wildcat, ant-eater, etc.
There are over 500 species of avifauna, includ-
ing the crane, stork, swan, and wild turkey.

.'Igricttllure and Stock Raising.— A marked
increase is reported in the chief crops, with a
single exception. Thus, in the fiscal year 1901-2,
the production of wheat was 206.936,668 kilos,
as compared with 99,719.771 kilos in 1900-1

;

of oats. 115.333 kilos, as compared with 68.334
kilos in the previous year: of barley, 1,016,441
kilos, whereas in 1900-1 only 438,263 kilos were

produced; of flax, 8,757,245 kilos, or about three
and one half times as much as in 1900-1 ; of
corn, 128,539,335 kilos, as compared with
141,647,916 in the previous year. The cultivation

of sugar-beets has begun, and refineries have
been established. The largest sugar factory has
been built by Belgian capitalists in the depart-
ment of Maldonado. Statistics of 1902 show
24.266 farmers and tenants engaged in agricul-
tural pursuits, nearly 2.000 being employed in

the cultivation of vineyards. Statistics of 1901
to 1903. with reference to stock-raising, may
be summarized as follows: live stock in the
country, about 26,000,000 head, principally sheep
and cattle. The relative importance of this

industry will be indicated in the next paragraph.
Commerce.— The volume of foreign trade

during recent years is shown in the following
table

:

Year
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is six years, and that of a deputy is three. In
most respects the powers of this Congress or
General Assembly are similar to those of the

Congress of the United States, but they extend
much farther in certain directions, namely, to

the granting of pardons and amnesties in ex-
traordinary cases and electing the president of
the republic (see below). The judicial power
is exercised in several courts of first instance
(distributed as civil, criminal, for cases affect-

ing the treasury, for commercial cases, police,

and departmental), courts of appeal, and the

High Court of Justice. The executive power
is vested in a president, who is chosen for a
term of four years by a majority of the mem-
bers of the legislature in joint session of its two
chambers. The president is ineligible for re-

election during two successive terms ; he is

aided by a cabinet of five, who are chiefs of
the ministries of government, Fomcnto (Promo-
tion of the Public Welfare), Finance, Foreign
Affairs, and War and Navy. As in the United
States, the vice-president is ex ofUcio president
of the Senate, Congress meets annually, etc.

Each department has an administrative council

whose members are chosen by popular vote,

and a governor appointed by the national e.x-

ecutive.

Finances.— The customs revenue for the
year i July 1902 to 30 June 1903 was $9,928,935.
In the budget for the fiscal year 1903-4, the
principal sources of the government's income
were scheduled as : customs revenue, $9,800,000

;

property tax, $2,000,307; business licenses,

$1,040,000, etc. The sum (estimated) of the
receipts was $16,371,516, exactly balancing ex-
penditures. The debt of the republic, according
to the 'Oficina dc Crcdito Piiblico,^ was
$123,843,694.95 on 30 June 1902.

Army and Navy.— On a peace footing the
army formerly contained about 3,200 private
soldiers and 232 officers; the national guard
little more than 20,000. But these numbers
were greatly increased in 1903-4, owung to the
revolutionary movement (see below: History).
The navy consists of three gunboats and a few
auxiliary vessels.

Poptdation.— The distribution of inhabitants
in the several departments is shown above.
The total population, including 9,961 transients,

was 964,577 on 31 Dec. 1901 : increase in that
year 28,457.

Education and Religion.— In addition to the
establishments for higher education at Monte-
video (q.v.), there are in the republic about
600 elementary free schools, with about 55,000
pupils and 1,160 teachers; 332 private schools,

with about 880 teachers ; also many religious

seminaries. The religion established by the
constitution is the Apostolic Roman Catholic,
but all other forms are tolerated, and the
financial aid given by the government to the
Church is small.

History.— On 8 Oct. 151S Juan Diaz de
Soils sailed from Spain; he explored the
estuary of the Rio de la Plata, and was slain,

with some of his companions, by natives of the
Charrua tribe. On 2 Feb. 1520 Magellan sailed
from the Rio de la Plata, after having explored
the Parana and Uruguay rivers in his search
for a waterway across Terra Firma. On I April
1526 Sebastian Cabot set out from Seville: he
ascended the Parana to the great falls and the

Paraguay to the mouth of the Bermejo. In 1527
Cabot ordered the construction of a fort in

the country east of the Uruguay River. The
opposition of the natives to the Spanish settle-

ments was fierce and, during a century, success-

ful: in 1603 a veteran Spanish force was routed

in a pitched battle by the Charruas. In 1624 the

oldest of the towns which now exist in Uruguay
was founded on Rio Negro. The so-called

"Banda Oriental" (that is to say, the region
east of the Uruguay River) was the subject of
contention between Portugal and Spain. In
1680 the Portuguese colonists of Brazil founded
Sacramento (now Colonia), thus confronting
the Spaniards at Buenos Ayres. In 1723 the

Portuguese fortified the Bay of Montevideo,
but surrendered to the Spaniards in the follow-
ing year, and families from Buenos Ayres
established themselves at Montevideo in 1726.

In 1735-7 Colonia was besieged by the Span-
iards. In 1761 it capitulated, but was restored

to Portugal by the Treaty of Paris, 1763. This
did not put an end to Spanish colonization

there ; on the contrary, immigration from the

north of Spain and from Spanish settlements

across the river continued throughout the l8th

century. For the capture and abandonment of

Montevideo by English forces, see La Plata,
Rio de, and AfoNTEViDEO. On 26 April and 28
May 181 1 Jose Artigas, leader of the revolu-
tionary party in the Banda Oriental, routed the

Spanish forces ; a confederation of the settle-

ments east of the great river was formed, with
Artigas as "Protector." But the Portuguese
captured Montevideo and Maldonado, and in

1822 the region in dispute was organized as

the Cisplatine Province of Brazil. Artigas took
refuge in Paraguay, where he died. Other
refugees, however, who had gone to Buenos
Ayres, returned to start a rebellion in the Cis-

platine Province, and on 22, Aug. 1825 issued a

declaration of independence. On 24 September
and 12 October in the same year the Brazilians

were defeated. Then the Argentine government
intervened. On 9 February and 30 July 1826

Adm.iral Brown, commanding the Argentine
squadron, failed in his attempts upon the Bra-
zilian fleet; but in February 18.37 suceeded in

destroying the expedition sent by the Brazilian

admiral Lobo into the Uruguay River, and on
tlie 20th of that month the Marquis of Bar-
baceno, commanding Brazilian forces, was de-

feated at Ituzaingo. On 27 Aug. 1828 the

Treaty of Montevideo was signed, and the

Rcpuhlica Oriental del Uruguay was created,

both Brazil and Argentina renouncing their

claims to the country thenceforth to be known
as the Eastern Republic of the Uruguay, or
simply Uruguay. On 18 July 1830 the consti-

tution was adopted, and a new declaration of

independence issued— this time guaranteed by
both of the strong neighboring states. But, un-
fortunately, from that day to this the political

parties— the "Colorados," or Reds, and «Blan-
cos," or Whites— have kept alive the traditions

of home-bred strife. Thus, in 1842. a political

chief secured Argentine support, and laid siege

to Montevideo; in 1862 ex-President Flores,

"Colorado" leader, made use of Brazilian troops

to take Paysandu. On 25 Feb. 1865 Flores with

his Brazilian allies took forcible possession of

the capital and of the government ; quite nat-

urally, therefore, Uruguay was drawn into the
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coalition formed to resist tlie dictator of Para-

guay, Francisco Lopez (see Paraguay and Dic-

tatorships IN Latin-America). On 17 Aug.
1865 Flores defeated a division of Paraguayans
at Yatay ; three years later he was assassinated

during a "Blanco" rebellion at Montevideo

;

and ex-President Berro, "who, though not one
of the assassins, was arrested in the street with
arms in his hands," was executed, with other

rioters. The revolution of 1870-3 ended in a

"Colorado" triumph. Of the long series of

disturbances which have followed, marking the

efforts of "Blancos" to regain power, only the

last need be mentioned at present— the serious

revolution which broke out in _ March 1903. and
continued in 1904, despite the increased military

force of the government.
Consult: Burmeister, <Reise durch die La

Plata-Staaten' ; 'Codigos y Leyes Usuales de
la Republica Oriental del LTruguay' (2 vols.,

Montevideo 1894) ; 'Handbook of Uruguay,'
and other Bulletins of the Bureau of American
Republics. Marrion Wilcox,

Authority on Latin-America.

Uruguay, a river of South America, rising

on the coast range of southern Brazil, flowing
first west on the boundary between the states

of Santa Catharina and Rio Grande do Sul, then
southwest between the latter state and Argen-
tina, and finally south between Argentina and
the republic of Uruguay, emptying into the head
of the estuary of La Plata. Its main head stream
in Brazil is called the Pelotas. It is over 1,000

miles long, and an important avenue of com-
merce, passing the towns of Salto, Paysandu,
and Concepcion. It is navigable for the large

steamers to Paysandu, and for smaller vessels

to the rapids above Salto, above which it can
again be navigated for several hundred miles.

Urumchi, 00-room'che, Central .Asia, a city

of Chinese Sungaria, in the province Sin-kiang,

on the northern side of the Tyan-Shan Moun-
tains. It consists of an old and a new town,
the former being situated on the slope of a moun-
tain which attains a height of 14,000 feet above
sea-level. It was formerly of great commercial
importance in the trade between Russia. Turke-
stan, and India. Urumchi is of strategic im-
portance and is now the administrative and
military capital of the province of Sin-kiang.
Pop. estimated at 15,000.

Urumia, oo-roo-me'a, Urumiah, or Uru-
miyah, Persia, (i) A town in the west of the
province of Azerbijan, situated on an extensive
plain about 10 miles west of Lake Urumia and
65 miles southwest of Tabriz. It claims to be
the birthplace of Zoroaster, and in the vicinity

are several mounds, supposed to have been made
use of in the ceremonies of the ancient fire-

worshippers. The surrounding district is of
great fertility, covered with groves, orchards,
vineyards, gardens, rice-grounds, and villages.

Pop. about 30,000. (2) The lake, situated 4^300
feet above sea-level, is about 80 miles long from
north to south, by 20 miles broad and has no
apparent outlet. It is very shallow throughout.
Numerous islands are scattered over its surface.
Its waters are so salt that neither fish nor mol-
lusca can live in it. Salt of a good commercial
quality is obtained from shore deposits, the result
of natural evaporation.

U'rus, a kind of large ox which ran wild
in Gaul at the period of the Roman invasion, as
described by Caesar. See 0.\ ; White Cattle.

Usage, in law. See Common Law.

Usambara, 00-zam-ba'ra, German East
Africa, a mountainous district in the northeast-
ern part of the colony, bordering on the coast

to the northwest of Zanzibar. It is extremely
fertile, and one of the most important parts of

the colony.

Usbegs, or Usbecks. See Tuaregs.

Use, in English law, the benefit or profit

of lands and tenements that are in the posses-

sion of a person who simply holds them for an-

other person, the real beneficiary. He to whose
use or benefit the trust is intended, enjoys the

profits, and is called cestui que use. All modern
conveyances are directly or indirectly founded on
the doctrine of uses and trusts, which has been
deemed the most intricate part of the property

law of England.

Use and Disuse, one of the doctrines in

that view of organic evolution promulgated
by Lamarck (q.v.) which holds that variations

in structure are brought about by the use, in

the one case, or by the disuse, in another, of

organs. Conceding that physical changes due to

such a cause may be brought about in the indi-

vidual, the important question remains— are

they inheritable? Hence, a correlated part of

the theory must be disposed of under the name
"Use-inheritance." Followers of Lamarck are

believers in the efficacy of use and disuse and
use-inheritance as factors in evolution. Consult
the writings of Lamarck, Packard, Cope, Hyatt,
Weismann, etc. See Evolution; Heredity;
Lamarckism.

Usedom, oo'ze dom, Prussia, one of the
two islands which separate the Stettiner Hatf
from the Baltic Sea, six miles southeast of
Riigen. It is of irregular shape, 34 miles long,

and J4 to IS miles wide. Agriculture, cattle-

raising and fishing are the chief occupations.
The chief town is Swinemiinde. Pop. about
30,000.

U"serte'sen, or Userten (known to the
Greeks as Sesortosis), the name of several

Egyptian kings of the ancient royal house of
Thebes. They belonged to the 12th dynasty, and
reigned between 2130 and 1930 B.C. Usertesen I.

erected at Thebes the earliest and loftiest of
the obelisks;, which measured about a hundred
feet from apex to base. His colossal statue in

red granite has been discovered near Tunis.
L?sertesen II. and III. completed the subjuga-
tion of Lower Nubia.

Ushant, ush'ant (French, Ouessant, wes-
son), France, an island 15 miles off the west
coast of the department of Finistere, to which
it belongs ; area, six square miles. It is almost
entirely composed of granite, with a bold and
rocky coast, which is accessible only at some
points. Fishing and the rearing of sheep are

the principal occupations of the inhabitants. St.

Michel is the chief village. LIshant, with the

surrounding islets, forms a commune having a
pop. of 2,377. Near the island in 1759 Sir Ed-
ward Hawke defeated Admiral Conflans and in

1778 Admiral Keppel and Count D'Orvilliers
fought an indecisive battle.
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Ush'er, Hezekiah, American bookseller: b.
England about 1615 : d. Boston, Mass., 14 March
1676. Thomas ('History of Printing' 1810)
calls him "the first bookseller in English America
of whom I can find any account." He was in
Cambridge as early as 1639, but in 1646 set up
business in Boston. As agent of the Society
for the Propagation of the Gospel, he purchased
the types and paper for the printing of Eliot's
'Indian Bible' (see Eliot, John), and directed
all the transactions in connection therewith.
This was the first Bible printed in the colonies.
Usher was a founder of the Old South Church
of Boston (1669).

Usher, or Ussher, James, Irish prelate.
Archbishop of Armagh : b. Dublin 1581 ; d.
Reigate, Surrey, 1656. He took orders in 1601,
and in 1607 was appointed professor of divinity
at Trinity College, Dublin, and chancellor of St.
Patrick's cathedral ; in 1620, bishop of Meath

;

in 1623, Irish privy-councillor, and primate of
Ireland in 1624 as archbishop of Armagh. His
notions of church government verging toward
Presbyterianism, his enemies took advantage of
this to attempt to destroy his credit with James
I. ; but he enjoyed to the last the esteem of that
king. He attended Strafford in prison and at
his execution. During the civil war he was a
stanch adherent of Charles I., and witnessed the
execution of the king. After that event he ex-
perienced civility and flattering promises from
Cromwell, who finally ordered that he should be
buried in Westminster Abbey. Archbishop Usher
carried on an extensive correspondence with the
learned in various parts of Europe, and was a
man of great erudition. He wrote a number of
works, the principal of which are the 'Annals
of the Old and New Testament,' which forms
the basis of the biblical chronology in King
James'_ version of the Bible; 'Britannicarum
Ecclesiarum Antiquitates.' Consult: Aikin,
'Lives of Selden and Usher' (1812).

Usher, John, American colonial executive:
b. Boston, Mass., 27 April 1648; d. Medford,
Mass., I Sept. 1726. He was son of Hezekiah
(q.v). As a bookseller he was the first in the
colonies to obtain a copyright for printing, the
work being a revised edition of the laws of
Massachusetts. He was colonel of militia, treas-
urer of Massachusetts, and agent in London for
the Massachusetts colony for the purchase from
Sir Ferdinand of Gorges or the title for the dis-
trict of Maine (1677). In 1692-7 he was lieu-
tenant-governor of New Hampshire, and again
from 1702 till his death.

Uskup, Dos'kup, Skopia, or Skoplie, Euro-
pean Turkey, the capital of a sanjak in the
vilayet of Kosovo, situated on the river Vardar,
120 miles northwest of Saloniki, on the railroad
from Saloniki to Belgrade and the branch line
to Mitrovitza. It has a handsome mosque, a
castle, a Byzantine aqueduct, and a recently
established trade-school. The chief manufac-
tures are leather, metal ware and cloth, and
the town is an important trade centre for grain,
wool and fruit. Pop. 20,000,

Us'nea, a genus of fruticose lichens, at-
tached only in one place, with a shrub-like ap-
pearance. They are often pendulous, as is the
old man's beard (t/. barbala) which hangs in
long tassels and festoons from the bark of trees
or their branches, is gray-hued, and resembles

somewhat in habit the Tillandsia. Usnea is also
known as necklace-moss, or hanging moss.

Uspallata (oos-pal-yii'tii) Pass, Chile, a
pass over the Andes between Chile and Argen-
tina, 90 miles east of Valparaiso, and at the
southern base of Mount Aconcagua. Its highest
point is about 12,800 feet above the sea, and
the Trans-Andine Railroad passes over it.

Ustica, oos'te-ka, Italy, a small island in
the Tyrrhenian Sea, 40 miles north of Palermo,
Sicily. It is three miles long and two miles
broad, and has a fortified harbor with a light-
house. Pop. (1901) 1,992.

Us"t:lagin'aceae, the family of minute
fimgous plants called smuts. See Fungi.

Usufruct, the most important of personal
servitudes, servitude being the term for the right

to use the property of another, whether real or
personal. It may be established in any property
which is capable of being used so far as is com-
patible with the substance of the thing not being
destroyed or injured. This right may either be
exercised directly, or may be leased or sold.

The one possessing it is termed the usufructuary.
The usufructuary is bound not to impair the
property, and must furnish security for the res-
toration of it. A quasi-usufruct is recognized in

the case of certain perishable things, or "con-
sumptibles." In such case the equivalent in kmd
and quantity, or in value, is held to represent
the things destroyed or impaired by use. There
are works on the subject by Genty (1859) and
Hanausek (1879).

Usumacinta (00 - soo - ma - sen'ta^ River,
Central America, formed by the junction of three
head streams, the Chixoy, Pasion, and Lacantum,
rising in Guatemala, for some distance in its

middle course constitutes the frontier line be-
tween Guatemala and Mexico. It flows north-
westward through the states of Chiapas and
Tabasco, Mexico, and joins the Tabasco near
its mouth, after a course of about 400 miles. A
navigable branch also flows eastward into the
Laguna Terminos, opening into the Gulf of
Campeachy.

Usury. If the term "usury" is to be
defined, as in the strictly legal sense, as the
illegal profit required by a lender for the loan
of money or other property, it will be found that
this offense against society is almost as old
as society itself. Even in the earliest of Biblical
days, for example, usury was practised so gen-
erally that the Lord uttered his warning against
the custom : "Thou shalt not lend upon usury
to thy brother, usury of money, usury of vict-
uals, usury of anything that is lent upon usury;
but unto thy brother thou shalt not lend upon
usury, that the Lord thy God may bless thee"
(Deut. xxiii. 19, 20.) And yet, while in this

sentence, every kind of interest is blended to-

gether and the natural principles of economics
are merged inseparably with the moral and
religious law, the fact remains that until com-
paratively recent times the word "usury" had
many definitions and was used to embrace sev-
eral essentially dififcrent social phenomena. In
the Old English application it denoted any sort

of interest upon money loaned rather than in the
more modern signification which has made it

applicable only to the unlawful contract exacting
that the loan of money be repaid with exorbitant
interest for its use. In fact, if one were to
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trace the history of the word back through the

centuries that have passed since the Mosaic days

it would be found that it had as often been
appHed to the strictly moral and legal methods
of procuring just interest for capital invested

as to those concerning which a moral if not a
legal taint might be attached.

History.—The earliest interpreters of the
laws of Moses certainly condemned the illegal

practice of usury, and yet they did not forbid

tlie taking of interest in payment for the loan

of money, but expressly stipulated that such
interest should be charged to strangers. It

must be admitted, however, that this reading of

the law was largely the result of the social con-

ditions which existed in Israel at this time. In

the first place the Israelites were neither a rich

nor a commercial people, and the laws and regu-

lations under which they lived were apparently

not framed with the purpose of enabling them
to becoine so. Their object, therefore, was to

maintain their entity as a nation and to preserve

the family inheritances which enabled thetn to

continue happily their frugal mode of life. If

the Israelites borrowed, therefore, it was not

with a view to profit or to enable them to im-

prove their condition, but simply from poverty

and to secure to them some absolute necessity

of life. To exact from such persons more than
was lent, therefore, would have been both sinful

and unjust. The result is denoted by the fact

that among the ancient Israelites loans were
made merely in cases in which there were poor
persons who required assistance to tide them
over present difficulties, and never for the pur-

pose of enabling an avaricious man to increase

his wealth at the cost of the sufTerings of his

poorer neighbor. This restriction, however, did

not apply in the case of the stranger who was
in need of financial help, and the extortion of

usury was one of the several means resorted to

by the Israelites to ruin the Canaanites and the

other stranger-people who remained in the land.

As time passed the public attitude tovvard

usury underwent a decided change,_ and society,

which had branded all lending as immoral and
all interest as "usury," because the lending had
so generally resulted in cruelty and hardship to

the borrower, finally began to feel that all lend-

ing was moral and honest, and it was under
these conditions that the term "usury" was first

applied to every method of receiving interest

upon capital invested, an attitude that remained
unchanged for many centuries.

One of the most interesting and instructive

features in the study of the economic progress

of society is that which enables one to follow

the various changes that have occurred in the

methods of money lending. It has already been
shown that the ancient Israelites borrowed only

from necessity and not from the possibility of

furthering any commercial interests, and this

condition, according to Grote, not only prevailed

in Greece, but applied to nearly all parts of

Europe during the early Middle Ages. In the

third volume of his 'History of Greece,* he
says:

"It is worthy of remark that the first borrow-
ers must have been for the most part men
driven to this necessity by the pressure of want
and contracting debt as a desperate resource,

without any fair prospect of ability to pay; debt
snd famine run together in the mind of the

poet Hesiod. The borrower is in this iinhappy

state rather a distressed man soliciting aid, than

a solvent man capable of making and fulfilling a

contract; and if lie cannot find a friend to make
a free gift to him in the former character he

would not, under the latter character, obtain a

loan from a stranger, except by the promise of

exorbitant interest and by the fullest eventual

power over his person which he is in a position

to grant."

In its inception the economic theory of the

loaning of money did not contemplate the possi-

bility that anyone might desire to raise a loan

for the purpose of investment or to secure capital

with which to carry one's business interests to

a more successful outcome. In these early ages

the commercial sense had not been widely de-

veloped and such business interests as those

represented by the modern banker and broker

were unknown, a condition that was not unfavor-

able to the extension of the practice of usury

whenever and wherever there were laws per-

mitting it. These ancient laws relating to loans

read strangely to the modern student and can

scarcely be comprehended if they are not con-

sidered in connection with the conditions of the

times. If the Mosaic laws are taken as an
example, the reader must place himself ill a
position to appreciate the Biblical point of view
before he can hope to approximate fairly their

justice to both borrower and lender. It must
be remembered that the land (that is, the world)
belonging originally to its creator, had been
given by God to the descendants of Abraham,
and liberality to the poor had been one of the
conditions under which this gift had been made.
Naturally, therefore, the needy Israelite felt that
obtaining loans was a right which belonged to

him, while the more wealthy people of Israel,

feeling that all their property was a loan direct

from the hand of God, did not. in the beginning
at least, object to giving a small portion of their

plenty for the relief of the destitute. Under
such conditions it may clearly be seen that the
execution of this law of lending was supported
by all the force that the recommendation of the
constitution itself could bring to bear upon it,

and it was not until the selfishness of man com-
menced to exert a baneful influence that definite

laws were promulgated, laws that made the duty
of lending the express command of God. While
the justice of such legislative enactments may be
questioned, especially when viewed from the
position of present-day society, their benignity
is no longer a matter of doubt when the principle

of the divine origin of property is accepted as
the basis of ownership, and as this was the
polity upon which the entire Mosaic common-
wealth was constructed, the laws adopted for
the government of the borrower and the lender
assume a more just and reasonable position in

the estimation of modern thought. In substance
these laws provided that the destitute Israelite

might borrow what he required for his necessi-

ties without interest, either in money or produce;
at the end of each seven years there was a
remission of debts when every creditor was sup-
posed to remit such money or produce as he
had lent, and a prospcctive_ borrower was not
to be refused such necessities as he might re-

quire even when the year of the remission was
at hand. While the Mosaic law strictly forbade
the charging of interest, it did not prevent the
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acceptance of pledges, yet even these pledges
were legally protected in such manner as to

prevent the possibility of any hardship falling

upon the borrower. For instance, the lender
was forbidden to accept a mill or the upper
millstone in pledge, it being held that they were
too much a necessity of life; if raiment should
be taken it was required that it must be returned
before sunset, lest it be needed during the night,

while in the case of a widow's raiment, its ac-

ceptance was forbidden under all circumstances.

Under the Mosaic law a creditor was forbidden

to enter a house for the purpose of reclaiming

a pledge, although he might stand without until

the borrower should come to him and return it,

and while the statutes did not prohibit temporary
bondage in the case of insolvent debtors, they
provided that the Hebrew bondsman should not

be held longer than the year of jubilee, or the

7th year at the most.

If these were the laws that governed the

financial relations of Israelites among them-
selves, however, the same leniency did not apply

to the Israelite's treatment of the stranger. For
example: interest might be taken from a for-

eigner, and, at the end of the_ 7th year, the

principal as well as the interest might be exacted.

Less restrictions were placed upon pledges taken
from foreigners, and the foreign debtor held
in bondage was not entitled to exact his release

at the coming of the jubilee, and yet, even these

laws were humane in comparison to those of

Rome which not only provided for the enslave-

ment of the debtor, but even permitted the

creditor to put him to death, an extremity, how-
ever, to which, according to the best authorities,

the Romans were never known to have resorted.

The provision of the Hebrew law which per-

mitted the lender to collect both_ principal and
interest from a stranger and which placed the

stranger at the mercy of the creditor until such

loans were repaid was the beginning of the

practice of usury among this people, but many
centuries elapsed, as is shown by reference to

Proverbs, or to the Psalms, before the exaction

of usury from another Hebrew was regarded

otherwise than as a discreditable act. By the

time of the birth of Christ, however, the original

spirit of the law seems to have been forgotten,

for the borrowing and lending of money then

prevailed without regard to any race limitations.

The practice of mortgaging land and of pay-

ing exorbitant interest for money obtained upon
such surety was a Jewish custom which grew
up during the days of the Captivity.

_
Although

condemned by Nehemiah as being in direct viola-

tion of the law, and denounced by Jesus Christ,

whose new law of love required the righteous

man to give to all who asked of him, and to lend

to his enemies, "asking for nothing again,'" the

mortgaging of property has continued throughout
the East. In the beginning, and for a long

period, 12 per cent was generally the interest

charged, but later, under Turkish rule, and
despite the warnings of the Koran, which also

forbids usury, from 40 to 50 per cent was
exacted.

In ancient Greece the practice of usury pre-

vailed to such an extent that in Athens, about 505
n.c, the bulk of the population were bound in

practical slavery. Originally free, and sm.ill pro-

prietors, they had continued to borrow from the

rich until the majority of them had placed them-

selves completely at the mercy of the aristocracy,

and even those who nominally owned their land

were not only unable to pay the money they

owed but were compelled to erect on their land
huge stone pillars, monuments to advertise their

debts, which bore the name of the plutocrat

to whom they were so seriously indebted. At
last Solon appeared and with him the reform
legislation that made Athens once more a free

city, for the radical remedy which he applied

to the financial abuses formally put an end to

the law of bankruptcy resting upon slavery, and
practically overcame the evil effects of the entire

system of usury. Realizing that such a serious

condition required a firm hand, Solon first pro-

claimed a general scisacJitlicia, which provided
that all debts made upon the person of the debtor
or upon the surety of his land should become
void. At the same time his legislation stipu-

lated that bodily security should never again be
accepted and that surety in land should rest

only within a portion of the property. These
reforms, which were certainly distinctly modern
in their character, were so effective that the

evils which had once threatened the security

of Athens were no longer experienced, and
although the rate of interest charged upon loans

was still sometimes exorbitant— a condition

which must exist whenever the rate is left to be
determined by free contract— the restriction of

the right of attachment was the means of pre-

venting many abuses.

The conditions which existed in Rome during
the early days of tlie nation were similar to

those which prevailed in Greece, although in

Rome there was no Solon to legislate reform
measures that could really reform. As the result

more than five centuries passed before the Ro-
man debtor was accorded the relief that had
saved Athens, and, by that time, it was too late

for any legislation to preserve the identity of

the middle class. In the beginning Rome re-

sembled Athens in that the mass of its people

were farmers living on their own small estates,

and, as in Athens, these yeomen soon became
overwhelmed by the debts that war and taxes

had forced upon them. A protest was made and,

in 500 B.C. the Twelve Tables were adopted as a

remedy, the theory being that the stipulation

of a maximum rate of interest would be all that

was necessary to overcome the prevailing evil.

So far from accomplishing this purpose the at-

tempt to regulate the rate of interest failed

utterly and as no alterations had been made in

the laws which actually governed debt, it was
less than three centuries before practically all

the free farmers had become enslaved. It was
not until the dictatorship pf Julius Csesar, in

fact, more than five centuries after Solon, that

the Athenian remedy was adopted and the law of

debt really abolished. It has been stated that,

at this time, while the rate of interest upon
first-class properties in the city of Rome was
only about 4 per cent, in the provinces the rate

was increased to 25 and often 50 per cent, .\fter

pronouncing the accumulation of arrears illegal,

Justinian established a rate of 6 per cent for all

loans except those of a mercantile character,

in which case 8 per cent was allowed, and public

sentiment, at last aroused to the influence of

usury upon the social and economic fabric of

the nation, stamped it as such a pernicious crime

that when Cato was asked what he thought of
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the practice (usury) he made no other answer
to his questioner than to ask him what he
thought of murder.

Forbidden by legal enactment and condemned
by the moralists it was but natural that the prac-

tice of usury should be just as severely cen-

sured by the Fathers of the early Church. They
not only held the custom up to detestation, but

they passed regulations prohibiting a usurer

from obtaining' ordination, while the Council of

Nice, one of the many councils which took

action upon the subject, carried its decree to such

an extent as to stipulate:

"Forasmuch as many clerks, following cov-

;tousness and filthy lucre, and forgetting the

Holy Scriptures which speaks of the righteous

man as one that hath not given his money upon
usury, have let forth their money upon usury,

and taken the usual monthly increase, it seemed
good to this great and holy synod that if anyone,

after ibis decree, shall be found to take usury,

or demand the principal with half the increase

of the whole, or shall invent any such methods
for filthy lucre's sake, he sliall be degraded from
his order and have his name struck out of the

roll of the Church."
During these times usury was described as of

various kinds. If it was called centcsimo, it

meant that a hundredth part of the principal

was required to be paid every month ; a prac-

tice permitted by law but forbidden by the

Church. If called scsciipliim, it implied the

whole and half as much more, which was con-

demned both by the Church and by a law of Jus-

tinian. The only forms of usury permitted both

by law and the Church were those which called

for less than one half of the centesimal interest,

while the importance of ecclesiastical disappro-

bation in such matters is shown by the fact

that all the decrees of the Apostolic Canons

;

the Council of Eliberis ; the first and second
councils of Aries ; the first and third councils

of Carthage; the Council of Nice, and the Coun-
cil of Laodicea and of Trullo, had great effect

in discouraging the practice of usury among the

Christian races.

The natural consequence of this general con-

demnation of usury by the highest tribunalsof
the Church was the excuse for the adoption

of the usurious methods by the Jews. In their

case the laws prohibiting' extortionate interest had
so far become a dead letter that the race question

was never considered when the matter of the

loaning of money was under discussion.^ Had
the Jews still adhered to the aiicient Mosaic law,

however, its provisions which permitted them to

charge interest to the stranger and to collect

both principal and interest from him under the
most extreme penalties for failure to meet such
obligations, would have been sufficient authority

for them to have become the money lenders of
Europe. Moreover since the beginning of the
Christian era the term "usury" had also been
applied in the sense of receiving a reasonable
rate of interest for the use of money loaned
and as this had long been regarded as an allow-

able practice, one which was no more contrary
to the Hebrew law of love than the ordinary acts

of buying or selling merchandise for gain, they
felt themselves at perfect liberty to enter this

field of commerce -which had so conveniently
been deserted by the Christians. That they often

abused their privileges and conducted their busi-
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ness in a manner that was far from consistent
with the Hebrew principles of equity even when
applied to tlie stranger, is, of course, beyond
question ; but these were the abuses of a system
which time had made necessary and it was such
abuses that have been responsible for much of
the Jewish persecution which has darkened so
many of the pages of history, for it was undoubt-
edly largely on account of their practice of
money-lending and the determination shown by
them in the collection of the last penny of both
principal and interest that made the race so

heartily detested and liable to such gross ill-

treatment at the hands of the people. An in-

teresting illustration of this popular animosity

was exhibited at the time when Henry III.

granted the charters to Newcastle and Derby,
for by these documents Jews were forbidden to

live in either place, and, as late as 1290 they

were expelled in a body from the kingdom and
were not permitted to return until the days of
Cromwell, in spite of the fact that, long before

their banishment, Christians had already com-
menced to accept interest upon money loaned

and that the business of money lending had
ceased to be exclusively a right of the Jews.

The history of usury in England begins dur-

ing the reign of Edward the Confessor, for it

was at this time that the exaction of exorbitant

interest was first prohibited. By 1126 that law
had so far become obsolete that the practice of

usury was forbidden only to the clergy. In

1 199, Richard I. decreed that the rate of interest

should be restricted to 10 per cent and this re-

mained the legal rate until 1624, when it was
reduced to 8 per cent. In 1651 a still further

reduction to 6 per cent was made, and, in 1714,

the rate was established at 5 per cent, remaining
unchanged until 1833, when, during the reign

of William IV., bills not having more than
three months to run were exempted from the

operation of the laws against usury. Under Vic-
toria this exemption was extended to bills pay-
able in 12 months, and, later, it was enacted that

bills of exchange and forbearances of money
above ten pounds should not be affected by the
usury laws. At present the legal rate of interest

in Great Britain is 5 per cent, unless it can be
shown that a different rate was agreed upon
between the contracting parties.

Usury in the United States.— Usury was one
of the subjects which received early attention at

the hands of the legislatures of the various

States. In most instances the crime is defined

as "the illegal profit required and received by
the lender of a sum of money from the borrower
for its use. To constitute a usurious contract

it is required that there be a loan under an agree-

ment that the money shall be returned to the

lender, together with interest greater than that

fixed by law." Of course, the laws in relation

to usury vary under the statutes of the different

States, but, in almost every case, by the addition

of a bonus to the interest in which the sum is

greater than the legal interest, the contract is

held to be usurious, and, in the absence of any
statute regarding such usury, relief may be ob-

tained through courts of equity. Iri every State,

however, care has been taken to distinguish be-

tween usury, applying the word in the modern
sense of "unjust exaction," and interest on capi-

tal, for the progress of society has been in such

a direction that the position of borrower and
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lender has now assumed an entirely different

aspect. To-day the borrowing for commercial
purposes represents transactions of overwhelming
importance to the financial world, whereas the

act of borrowing for purposes of necessity has
become comparatively unimportant. As the re-

sult circumstances have so changed that the old

laws would be useless in dealing with any present

day usury evil, and the statutes enacted by the

various States are of the character which seems
best fitted to cope with the conditions of the

times.

These laws, briefly summarized for tabula-

tion, are as follows

:

THE USURY LAWS OF THE UNITED STATES.
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lying along the bases of the hills. The moun-
tains arc Nature's treasure vaults, and though
primarily an agricultural State, with manufac-
ture and stock-raising as strong subsidiary

features, Utah has in late years forged to the

fore and taken a rightful place among the great
mining comnxinvvealths of the nation.

Mining.— Utah's mining history virtually be-

gins with the advent of the railroad, prior to

which time, although mines had been discov-

ered and opened, and a few mills and smelters

erected, little headway had been made, ow'ing to

the lack of facilities for transportation. The
honor of pioneering this industry is given to

General Conner, the commander at Fort Doug-
las, who, in the latter part of 1863, prospected
in Bingham canon, and located the Jordan
mine. He afterward wrote mining laws, or-

ganized with others the West Mountain Min-
ing District, and having established a paper,

the 'Union Vedette,' heralded through its col-

unms the opening of the Utah mines. The
existence of valuable ore bodies, gold, silver,

lead, iron, etc., had been known to the earlier

settlers, but their leaders had not encouraged
mining. *We cannot eat gold and silver," said

Brigham Young; "neither do we want to bring
into our peaceful settlements a rough frontier

population to vitiate the morals of our youth,

overwhelm us by numbers, and drive us again
from our hard-earned homes.* For this reason
he discouraged mining, advising the people to

turn their attention to agriculture, stock-raising,

manufacture, and kindred pursuits. Most of the

Mormons followed his advice, but some joined
with the non-Mormons in exploiting the mines.

After his death, in August 1877, conditions
having greatly changed, leading churchmen en-

gaged in the industry. Utah's principal mines
at the present day are the Ontario, Silver King
and Daly-West, at Park City, the Bullion-Beck,
Centennial-Eureka and Grand Central, in the
Tintic District; the Horn Silver, at Frisco; and
the Consolidated, at Mercur. The Daly-West
and Silver King, both silver and lead mines, are
the heaviest producers, the former paying $117,-

000, and the latter $100,000 monthly, in divi-

dends.

Agriculture, Manufacture, etc.— Utah is

fundamentally agricultural, producing vast quan-
tities of cereals, with all varieties of fruits and
vegetables common to the north temperate zone.

Sheep, cattle, and horse raising is also a prom-
inent feature of her industrial life. Among
many thriving industries may be mentioned the

Provo Woolen Mills, the beet-sugar factories at

Lchi, Ogden, Logan and Garland, the Inland
Crystal Salt Works, the Gcrmania and High-
land Boy smelters, and the electric power plants

at Ogden, Salt Lake, and Provo. From the
granite quarries of the Wasatch came the ma-
terial for the construction of the magnificent
Temple at Salt Lake City, and in the Tabernacle
adjoining the Temple may be seen and heard one
of the greatest choirs and one of the most per-
fect pipe-organs in the world. The mountains
of Utah abound in game —• bear, deer, elk, ante-
lope, grouse, prairie chickens, etc. ; the fresh
lakes and streams are well stocked with fish in

numerous varieties, and lake and river margins
are the haunts of wild gecsc and ducks in

abundance. Fish cannot live in the Salt Lake,
owing to the intense salinity of its waters, which

are wonderfully buoyant and invigorating.
Probably the largest and most splendid bathing
pavilion in existence is Saltair, on the eastern
shore, within 30 minutes' ride by rail from Salt
Lake City.

History.— The region of the Great Salt Lake
was originally settled by emigration from the
East ; the vanguard a small band of pioneers led
by Brigham 'i'oung (q.v.) from the Missouri
River, then the frontier of the nation. This man
was the leader of a religious organization, the
Church of Jesus Christ of Latter-day Saints,
commonly called "JMormons" (q.v.), who, ex-
pelled from Illinois in February, in 1846, had be-
gun their exodus into the all but untrodden
West. Brigham Young, the founder of Utah,
like his predecessor, Joseph Smith, the founder
and leader of the Latter-day Church, who had
been killed by a tiiob in Illinois, was a native of
Vermont and of Revolutionary ancestry. Leav-
ing the main body of his followers living in

tents, wagons, and log huts upon and near the
Indian lands in Western Iowa, President Young
conducted his pioneer company, which included

143 men, 3 women and 2 children, across the
great plains and mountains, the journey begin-
ning at Winter Quarters (now Florence, Neb.)
early in April, and ending on the shores of the
famous "Inland Sea," in the latter part of July
1847. This pioneer trip would have been under-
taken a year earlier, but for a call made upon
the migrating people by the Federal government
for a battalion of 500 men, to assist in the war
against Mexico ; a requisition promptly filled.

The pioneers were well armed and equipped,
and carried with them, in wagons drawn by ox
and mule teams, plows and other implements, a
surveying apparatus, seed grain, a year's supply
of provisions, and the usual camp accessories.

The Great West, now divided into prosperous
States and Territories, teeming with populous
cities and thriving villages, connected by rail-

roads and telegraphs, was then a wilderness, an
almost unknown country, not only to the people
of the East, who had heard of it merely through
the media of romantic tales or the imperfect
reports of early explorers, but also to the strag-

gling mountaineers who roamed over its im-
mense solitudes, trapping the wild animals that

shared with savage tribes the occupancy of the
land, and consorting with these degraded beings,

who subsisted in part upon the reptiles and in-

sects infesting the barren waste. Every school
boy familiar with the map of North America
was acquainted to that extent with the "Great
American Desert," and every reader of Congres-
sional reports in the early "forties" had thrilled

under the graphic eloquence of the great Web-
ster, who, denouncing a proposition to establish

a mail route from the Missouri frontier to the

Pacific Coast, stigmatized this region as "a vast

worthless area." Colonel "Jim" Bridger, living

in a lonely log fort near the head waters of
Green River, met President Young and the

pioneers just as they had passed the Rocky
iMountains, and remarked pessimistically that he
would give $1,000 if he knew an ear of corn
could ripen in Salt Lake Valley. Nothing
daunted, the hardy empire builders pursued their

way, and having penetrated to the heart of the

great desert "Basin," on the wave-washed, alka-

line shores of ".America's Dead Sea," they laid

out Salt Lake City, the parent of hundreds of
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other cities, towns, and hamlets that have risen

from the waste as Utah's gift to civilization.

The founders of this commonwealth were not
the first settlers of the West, but to them, more
than to any other people, owing to their unity,

communal spirit, and systematic methods, is due
the redemption of arid America. They were the

Anglo-Saxon pioneers of irrigation ; their settle-

ments formed a nucleus for civilization in the

inter-mountain country; and the founding of

Utah made possible, or at all events greatly

facilitated, the development of the whole sur-

rounding region. As early as 1841 a thin stream
of emigration had been crossing the continent,

most of it going to Oregon, some to California,

and all, shunning the desolate Valley by the

Lake, hurrying on to the green and fertile slopes

of the Pacific. Such might have been the course

pursued by the Utah pioneers, had not their

sagacious leader foreseen the very probable re-

sult—a repetition of the troubles that had com-
pelled them to flee from hostile religious and
political sentiment in Ohio, Missouri, and Illi-

nois. Hence his refusal to be influenced by a
prominent co-religionist, Elder Samuel Brannan,
who, after piloting a ship's company of Latter-

day Saints from New York around Cape Horn
to the Bay of San Francisco, and leaving them
to plow, sow, build, and set up a newspaper in

the San Joaquin 'Valley, came overland to meet
the pioneers, and induce them, if possible, to

forego their half formed design of settling Salt

Lake 'Valley, and instead to join the Brannan
colony on the Californian coast. "No," said

President Young, "this is the place." Here, ac-

cordingly, they settled, upon alien soil, in what
was then the Mexican province of California,

which, with another province. New Mexico, com-
prised the present States of California, Nevada,
Utah, the Territory of Arizona, and parts of
'Wyoming, Colorado, and New Mexico. The
acquisition of these provinces by the United
States was one of the immediate results of the
war with Mexico, in which the Mormon bat-

talion took part.

The pioneers of Utah, having partly explored
Salt Lake 'Valley, planted here their first crops,

breaking their plowshares at first in the hard,

sun-baked soil, afterward softened and made
arable by turning upon it the waters of the

mountain streams. They also constructed a log

and mud fort to protect themselves from hostile

Indians, prowling wolves, and other wild beasts.

This done, many of them, including most of the

leaders, returned to the Missouri River for their

families. Those who remained in the mountains
were reinforced in the fall of 1847 by several

large trains of immigrants, who had followed

immediately in their wake from the frontier.

Tlie aforementioned, with a small company from
Mississippi, who joined the pioneers at Fort
Laramie, and the returned members of the Bat-

talion, were the colonists who struck the first

blows in the building of the inter-mountain
empire.

February 1848 witnessed the signing of the

treaty of Guadalupe Hidalgo, by which the prov-
inces of California and New Mexico were ceded
to the United States. In March 1849 was or-

ganized at Salt Lake City the provisional govern-
ment of Dcseret, pending Congressional action

on a petition for a State government. Congress
denied this petition, but organized, with greatly

reduced boundaries from those of the proposed
commonwealth, the Territory of Utah, destined

also to be diminished in size by the formation
of subsequent States and Territories The date

of the organic act was 9 Sept. 1S50, but the news
did not reach Utah until late in January 1851.

Early in February the Territorial government
was formed. One of the first counties was
named Millard, and its principal town Fillmore,

in honor of the nation's head, by whom Brigham
Young had been appointed governor.

The first 10 years of occupancy and coloniza-

tion passed in comparative peace. There were
wars with the red men, in which the settlers

were uniformly victorious, not more by the

prowess of their volunteers than by the wise
diplomacy of their leaders, whose favorite motto
was, "Feed the Indians, don't fight them." The
savage tribes were gradually placated, and per-

manent friendly relations established between
white and red. There were also seasons of

drought and years of famine, before irrigation

prevailed over aridity, and the swarming pests of

crickets and grasshoppers, which devoured the

early crops, ceased their terrible visitations. The
work of colonizing was vigorously pushed, set-

tlements being formed in all parts, wherever a

spring of water, bubbling up from some oasis,

or the most attenuated mountain torrent held

out the least hope of agricultural success. Im-
migration was encouraged, and systematically

carried on, particularly by the "Perpetual Emi-
grating Fund Company," which sent annually to

the frontier 500 wagons to bring the poor to

Utah. Many of these immigrants, men, women,
and children, walked the entire distance from
the Missouri River to Salt Lake 'Valley, a three

months' journey, pulling handcarts through
frost and snow and wintry storms, in which hun-
dreds perished. All classes of people, profes-

sionals, tradesmen, peasantry, etc., mostly Mor-
mon converts from the States, Great Britain,

Scandinavia, and other parts of the world, were
to be found in these migrating trains. The new-
comers, wherever possible, practised their pro-

fessions or trades, but all, irrespective of former
vocation, were encouraged to take up land and
build homes. Small farms were the rule. There
was neither land nor water for speculation.

"If the Gentiles will let us alone for 10 years,

I'll ask no odds of them." Such was Brigham
Young's declaration on entering Salt Lake Val-
ley 24 July 1847 ; and 10 years later to the day.

while he and his fellow citizens were celebrating

the advent of the pioneers, came, like a thunder-

clap from a sunny sky, the startling news that a

United States army was marching to Utah, to

put down a Mormon uprising against the govern-

ment. The alleged rebellion had no existence,

the excitement and agitation over it being due to

false reports circulated by Federal office-holders

and others who had left the Territory. Pend-
ing an investigation, which he knew would prove

to the government the falsity of the statements

by which it had been misled, and to prevent a

possible repetition of the bloody scenes of Mis-

souri and Illinois, Brigham Young, as governor,

proclaimed Utah under martial law, calling out

the militia to repel the invasion. As a result the

Federal army wintered east of the Wasatch
mountains, and the next spring brought peace

commissioners from Washington and an ami-

cable settlement of the difficulty. Governor Al-
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fred Cumming, the non-Mormon successor to

Governor Young (whose second term now
closed) was welcomed to Salt Lake City, and
the troops, under General A. S. Johnston, aug-
menting materially the limited number of "Gen-
tiles" then in these parts, founded Camp Floyd,

40 miles southward, where they were stationed

until the outbreak of the Civil War, when the

post was abandoned.
An event of great importance to Utah was

the coming of the Overland Telegraph Line,

completed to Salt Lake City a few months after

the beginning of the Civil War. The first mes-
sage over the eastern wire was dated 18 Oct.

1861. It said: "Utah has not seceded, but is firm

for the Constitution and laws of our once happy
country, and is warmly interested in such use-

ful enterprises as the one so far completed."

This message was signed by Brigham Young,
who, though no longer governor, continued to be
the first citizen of the commonwealth. It was
addressed to President J. H. Wade, the tele-

graph magnate, at Cleveland, Ohio. A similar

message was sent to President Lincoln by the

non-Mormon executive, Acting-Governor Frank
Fuller. Subsequently there was a despatch from
President Young to the chief magistrate, offer-

ing to the Nation the free service of a picked

band of scouts to guard the mail route and tele-

graph line from Indian or other depredations

during the prevailing troubles. This offer was
gratefully accepted. Such was the general

prejudice, however, that Colonel P. E. Conner
and the California and Nevada volunteers, who
had enlisted for service in the East, were as-

signed, much to their disappointment, to needless

vedette duty in Utah, where in October 1862,

they foimded Fort Douglas on the foot-hills east

of Salt Lake City. These troops made them-
selves otherwise useful by subduing hostile In-

dians in Southern Idaho, for which Colonel
Conner was given a brigadier-generalship.

For many years the construction of a trans-

continental railroad had agitated the minds of
the people of the West, and the citizens, through
their legislatures and their representatives and
delegates in Congress, had repeatedly memorial-
ised the government in the interest of the
mighty enterprise. Utah was weary of her iso-

lation, and now that the telegraph had done its

part to annihilate time and distance, a more than
ordinary yearning for the railroad was felt. The
dwellers in these mountain-girt valleys were a
thousand miles from civilization, and the stage-

coach, succeeding the pony express, was the fast-

est means of conveyance over the wide and deso-
late plains. What wonder they should welcome
the "iron horse," as they had previously wel-
comed the electric wire! Brigham Young him-
self was a large contractor on the construction
of the great highway. The meeting of the
Union Pacific and Central Pacific roads at

Promontory, on the northern shore of the lake,

10 Mav 1869, was an occasion of much rejoicing.

Soon the point of junction was moved to Ogden,
about 40 miles north of Salt Lake City, and be-
tween these towns was built, by home capital, in

1869-70, the Utah Central railroad, the pioneer
local line, Brigham Young, president. This was
immediately followed by a similar line south of
the capital city. These roads, with others sub-
sequently constructed, were absorbed by the
Union Pacific, which held a virtual monopoly of

railroads in Utah until the advent of the Denver
& Rio Grande Western in March 1883.

Utah's earliest merchants were Mormons and
non-Iilormons. Originally goods were freighted

in ox and mule trains from Saint Louis and
other eastern points, and from Southern Cali-

fornia. During the early days of money scarcity,

e.xchange and barter was the rule— the dry
goods and groceries of the merchant for the
products of farm, orchard, mil!, and workshop;
the latter utilized at home, or turned into cash
in distant markets. The first settlers coined im-
ported California gold dust, and also made and
used paper money, until the National coins and
currency became sufficiently plentiful. The
greatest mercantile movement that Utah has
seen was the establishment of Zion's Co-oper-
ative Mercantile Institution, organized in Octo-
ber 1868, to unify Mormon commercial interests

in the face of the fierce competition and other
changes foreseen to be imminent from the com-
ing of the railroad. This great house still exists,

though no longer exclusively a ^Mormon institu-

tion, and has an annual trade of over $4,000,000.

The changes anticipated were realized. Pop-
ulation and capital poured into Utah; the mines,
hitherto unprofitable, were made productive;
railroads and telegraphs were extended, manu-
factures established, and an impetus given to

trade and industrialism in general. The pioneer
journal, the Descrct Evening Kews, established

in June 1850, as a weekly paper, with Willard
Richards, a Mormon leader, as editor, now had
two great rivals, the Salt Lake Daily Herald
and Salt Lake Daily Tribune, the former inde-

pendent, the latter strongly anti-Mormon. The
Tribune was the mouthpiece of the Liberal
party, between which and the People's party a
long and bitter fight was waged— a period of
friction between Mormon and Gentile, remi-

niscent of the historic feuds of Guelf and
Ghibcline. Non-Mormon churches and schools
also multiplied, as an offset to the dominant
church and its institutions of learning; and all

these, with the State University, founded in Feb-
ruary 1850, and the old district schools, now
merged in a splendid free school system estab-

lished early in the "nineties," have placed Utah
in advance, educationally, of most of the States

of the Union.
Congressional legislation against polygamy,

or the Mormon plural wife system, began in

1862, but the law remained a dead letter; Mor-
mons with many non-Mormons believing it un-
constitutional, trenching upon a principle of re-

ligion. It was declared constitutional by the

Supreme Court of the United States in January
1879. In March 18S2 was enacted the Edmunds
law, defining polygamy (the marrying of plural

wives) and unlawful cohabitation (the living

with such wives) and making the offenses pun-
ishable by fine and imprisonment. Under this

law, administered in great severity by the Fed-
eral courts, a crusade was instituted, and rigor-

ously carried on wherever the Mormons had set-

tlements. Though the number of polygamists

was relatively small, being only about 3 per cent

of the membership of the Church, which was less

than 300,000 throughout the world, the results,

owing to the prominence of the persons affected,

were far-reaching, and for five years Utah was
filled with sorrow and gloom. Day and night,

men, women, and children were relentlessly
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hunted down, haled before magistrates and
grand juries, and consigned to prison. Most of
the church leaders were driven into exile. A
veritable reign of terror prevailed. The object

was to compel the abandonment of polygamy,
and the fearful pressure finally had the effect de-
sired ; not, however, before most of the Mormon
church property, amounting to nearly $1,000,000,

had been confiscated under the provisions of the
Edmunds-Tucker law of March 18S7.

With the issuance, in September 1890, by
President Wilford Woodruff, then at the head of
the Church, of the famous "Manifesto," doing
away with polygamy, came an era of good feel-

ing, which has continued practically to the pres-
ent time. Mormons and Gentiles affiliated

socially, politically and in business as never be-
fore. Local party lines were obliterated, and
national politics came to the front. Presidents
Harrison and Cleveland, in successive proclama-
tions, pardoned all polygamists ; the confiscated
church property was returned, and everything
done that a great and generous government
could devise to cause the unpleasant past to be
forgotten.

Under an Enabling Act, signed by President
Cleveland, 16 July 1894, a constitutional con-
vention met at Salt Lake City in the following
March, and framed the fundamental law upon
which Utah, on 4 January 1896, was admitted
into the Union as a State. Her first elected

governor was Heber M. Wells, the present in-

cumbent, now serving a second term. He is

LTtah-born, a Republican, and the second Mor-
mon among the 15 governors who have served
the commonwealth. The first chief justice after

statehood was Charles S. Zane, who, as a chief

justice during the territorial regime, had been
the local head and front of the anti-polj'gamy
crusade. The other public offices, as in the first

instance when all were Federal appointments,
were equally divided between Mormons and non-
Mormons. Utah's present population is about
300,000, the Mormon element still greatly pre-
dominating.

Consult : Bancroft, 'History of the Pacific

States' ; Tullidge, 'History of Salt Lake City' ;

Whitney, 'History of Utah' ; Nichols, 'Mineral
Resources of Utah'

_;
Government Reports on

Agriculture and Mining.
Orson F. Whitney,

Historiayi.

Utah, a lake in the State of Utah, in Utah
County, about 30 miles southeast of Great Salt
Lake. It is about 25 miles long from north to
south and from 3 to 13 miles wide; area, 150
square miles; altitude, 4,500 feet. It is the
largest body of fresh water in the State. It is in

a valley formed by the uplift of mountain
ranges ; on the east the Wasatch and on the
west the Lake, Oquirrh and Tintic. The streams
which enter the lake come mostly from the
Wasatch Range. The outlet of Utah Lake is

Jordan River, which flows into Great Salt Lake.

Utah, Agricultural College of, the State
agricultural and mechanical college, founded in

accordance with the land grant act of 1862

;

located at Logan, Utah. The college is a part
of the public school system, and is open to both
men and women. It was chartered in 1888, and
opened to students in 1890; in 1901, the curric-
ulum was considerably enlarged, and an extra

year's work required for entrance to the col-

legiate courses leading to a degree. In 1903 the
college organization was made more complete
and effective by the establishment of five

schools— the School of Agriculture, the School
of Domestic Science and Arts, the School of
Engineering and Mechanic Arts, the School of
Commerce, and the School of General Science;
in 1904 a Department of Music was added offer-

ing courses in vocal music, pianoforte, violin,

and theory of music. The courses offered by
the various schools of the college are as follows:
(l) four years' courses in agriculture, domestic
science, commerce, civil and mechanical en-
gineering, and general science, leading to the
degree of B.S. in agriculture, etc. ; (2) three
years' courses of high school grade in agricul-
ture, domestic science, and commerce; (3),
manual training courses in domestic arts (three
years), and in mechanic arts (four years) ; (4)
a college preparatory course; (5) a sub-prepara-
tory course. The work of the last two years of
the collegiate courses in agriculture, domestic
science, and commerce is partially elective ; the
last three years of the general science course are
wholly elective, except that students in the lattei;

course are required to take two years' work in

one language, and a certain amount of work in

English biology, and history and civics. There
are also short winter courses in agriculture (four
weeks), in domestic arts (12 weeks) and
mechanic arts (12 weeks). The State experi-
ment station is connected with the college, and
offers opportunity for advanced work. The
students maintain an athletic association, two
general literary clubs, and four special organ-
izations open to the members of certain depart-
ments of instruction. The college buildings in-

clude the main building, mechanic arts building,

the conservatory, the experiment station, the
veterinary laboratory, the poultry building and
four barns. The library in 1904 contained 11,500
volumes ; the students number 545.

Utah, University of, the State university
located at Salt Lake City. It was incorporated
as the University of the State of Deseret in

1850, and opened to students in that year. But
as it failed to secure patronage or adequate finan-

cial support, it was closed after one session until

1867. The governing board of regents, however,
maintained their organization during this time,

and had general supervision of the public school
system. When first reopened in 1867 it was
largely a commercial college, but in 1869 was
reorganized with normal and classical depart-

ments. In 1894 a new charter was obtained, the
name was changed to University of Utah, and
a 60-acre tract of land on the Fort Douglas
Reservation was granted to the university by
the Federal Government. In the same year the

Salt Lake Literary and Scientific Association
gave $60,000 for the endowment of the chair of
geology. In 1899 the legislature provided for the

erection of new buildings and the removal of

the university to the new site, which was first

occupied in igoo. The board of regents consists

of the president of the university, member ex
officio, and eight members appointed by the gov-
ernor for four years. The university is open to

both sexes on equal terms. The organization
includes the School of Arts and Sciences, the
State School of Mines, the State Normal School,

and the Preparatory School. The School of
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Arts and Sciences offers two courses leading to
tfte degrees of A.B. and B.S., respectively; these
courses are both largely elective, the elcctives

to be chosen from depending on the degree to be
conferred. The School of Alines offers courses
in mining and electrical engineering, leading to
the degree of B.S. The courses in the State
Normal School are: (i) Advanced Normal
Course, four years, including elcctives in the
School of Arts and Sciences, and leading to a
degree and normal diploma; (2) a four years'
normal course, graduates receiving the State
certificate; (3) a four years' kindergarten
course; (4) a five years' kindergarten-normal
course. Instruction for teachers of manual
training is included in the curriculum. There
is a summer school, courses being provided in

the usual subjects of the college curriculum and
in pedagogy; work in the summer school may
be counted toward a degree. The campus is

situated at the base of the Wasatch Mountains,
overlooking the valley. Great Salt Lake, and
Salt Lake City; the buildings in 1904 include
the library and administration building, the
normal building, the engineering and physical
science building, the museum, and the shops
building. The library is the largest in the State,
containing in 1904 21,500 volumes. The property,
and productive funds in 1904 amounted to $350,-
000; the students numbered 744 and the fac-
ulty 44.

U'tahlite, a name given to the nodules of
compact, green variscite from near Lewiston,
Utah. They have been sliced and polished, and
make charming specimens. Wardite is a fre-
quent associate. See Variscite.

Utakamand, oo-ta-ka-miind', or Ootaca-
mund, India, a southern sanitary station, the
summer quarters of the Madras government, in
the Nilghiri Hills, 70 miles south of Mysore. It
is 7,228 feet above sea-level, in an amphitheatre
surrounded by noble hills, overlooking an arti-
ficial lake. Mean temperature about 58° F.
Pop. about 15,000.

Ute, ut. See Shoshonean Indians.

Uterus. See Womb.
Utica, ij'ti-ka, N. Y., city, county-seat of

Oneida County ; on the Mohawk River and the
Erie Canal, and on the New York Central and
Hudson River main line and the leased lines,

Rome, Watertown and Ogdensburg, the Black
River, the Mohawk and Malonc, the Adirondack
and Saint Lawrence, and the West Shore, the
Delaware, Lackawanna and Western, and the
Ontario and Western railroads ; about 95 miles
west of Albany and 55 miles east of Syracuse.
Electric lines .extend to villages and towns 20
miles east of the city, 15 miles west, and 10
miles south. The railroads extending north
cross the Adirondack region, extend to the
Thousand Islands, and connect with the steam-
ers on the Saint Lawrence and with the trunk
lines of Canada. The railroads to the south
connect with the Erie and some of the lines
in Pennsylvania. The large number of pas-
sengers who transfer at Utica, "the gateway to
the Adirondacks and the Thousand Islands,^'
make it one of the most important stations be-
tween New York and Buffalo.

Manufacturing.— The chief manufactures are
hot-air furnaces, hosiery and print goods, men's
clothing, machine-shop products, steam fitting

and heating apparatus, lumber products, beer,
marble products, paving material, foundry prod-
ucts, and tobacco products. In 1900 (govern-
ment census) the city had 733 manufacturing
establishments, with a total capital invested of
$19,289,502, and with an average number of
wage-earners, 10,759, to whom was paid an-
nually the sum of $4,148,415. The cost of ma-
terial used in the manufactories was $9,405,370,
and the value of the annual products was $19,-
550,850. Men's clothing (factory products)
brought annually $2,585,927; hosiery and knit
goods, $2,514,073, and steam fittings and appara-
tus, $1,204,693. The city is famous for the
excellence of its woolen, cotton and knit goods
and its hot-air furnaces.

Commerce.— The advantages which the city

has for the transportation of its manufactures
are great inducements to the manufacturer.
Goods may be freighted on the Erie Canal or
sent by means of railroads to any part of the
country. The city ships large quantities of its

own manufactured goods, farm products, fruit,

dairy products, and live stock. It is a distribut-

ing centre for an extensive region extending
north and south. Utica is an important cheese
market, and large quantities of flowers, especially

roses, are shipped to the larger cities.

Buildings and Municipal Improvements.—
The principal public buildings are the Govern-
ment building. State Armory, City Hall, Y. M.
C. A. and Y. W. C. A. buildings, public library,

churches, schools, and business blocks. The
altitude of the city is about 505 feet, and the
slope is sufficient to make a surface drainage.
The sewer system is excellent. The water
plant is owned by a private corporation which
has a paid-up capital of $500,000. The reservoir
has a daily capacity of about 4,010,000 gallons.
There are a number of small squares and sev-
eral parks. The streets are wide, paved, and
kept clean. Utica claims to have more miles
of asphalt pavement than any other city of its

size in the United States.

Churches and Charities.— There are about
51 churches, divided as follows : eight Roman
Catholic, seven Protestant Episcopal, seven
Methodist, six Presbyterian, five Baptist, two
English Lutheran, four German Lutheran, four
(different denominations) Welsh, one each of
Reformed, Congregational, Universalist, and
Christian Science, and three Jewish synagogues.
The charitable institutions are the Utica State
Hospital, the Masonic Home of New York
State, Saint Elizabeth's Hospital and Home,
Saint Luke's Homoeopathic, Faxton, and City
hospitals; Home for the Homeless (for aged
women). Home for Aged Men and Couples,
Saint John's Orphan Asylum, Saint Joseph's In-
fant Home, Utica Orphan Asylum, and the City
Orphan Asylum. The Woman's Christian Asso-
ciation and other organizations do noble work
for the relief of the needy.

Education.— The educational institutions are
three high schools, the public school academy,
founded in 1843, the Balliol School (Utica Fe-
male Academy), the Utica Catholic Academy, 22
ward schools, a teachers' training school, several
parish schools, a public free library, libraries

connected with each of the three high schools,

and libraries connected with some of the literary

societies. Hamilton College (q.v.), at Clinton,
is only nine miles distant from Utica, and is

reached by steam and electric cars.
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Banks.— There are eight banks and one trust
and deposit company. The combined capital o{
six of the banks is $3,700,000; the deposits of
the Savings Bank of Utica (1903) amounted
to $10,101,280; the combined deposits of the four
national banks, one of the private banks, and
the Utica Trust and Deposit Company amounted
to $10,493,460. The bank clearings, weekly aver-
age, is $2,000,000.

Goveinmciit.— The government is vested in
a mayor and a council of 15 members, who hold
office two years. The administrative officials are
appointed by the mayor, subject to the approval
of the council, or are elected by the council.

History.— The original settlement was called
Old Fort Schuyler, from a fort which had been
erected here during the French and Indian War.
It was named in honor of Col. Peter Schuyler.
The territory on which Old Fort Schuyler was
located formed part of a tract of 22,000 acres,
granted 2 Jan. 1734 by George IL, king of
England, nominally to several persons, but in
reality to enure to the benefit of William Cosby,
colonial governor of New York and New Jer-
sey. In 1786 a survey of the manor of Cosby,
together with a map of the same, was made by
John R. Bleecker. It appears therefrom that
two houses were located near the fort on what
is now the east side of Genesee Street, and one
house on land on the west side. Improvements
had been made a little farther westward, some-
where between the present lines of Broadway
and State streets, and other improvements in
the eastern part of the city. Outside of these
evidences of civilization was a vast unbroken
forest. The occupant of the house nearest the
river, on the western side of the road, was John
Cunningham, and his nearest neighbor, on the
same side, was George Damuth. The resident
on the opposite side was Jacob Christman. The
settler toward the west was a man named Mc-
Namee, and the clearings on the eastern border
were designated as those of McNamee and Abra-
ham Boom. It is not known which one of these
men came first. Before that time Old Fort
Schuyler was an advantageous place of trade
between the outlying settlements and the In-
dians, as there was here a fording place across
the Alohawk River and the old Indian path from
Oneida Castle here intercepted the path along
the river side leading to the portage of Fort
Stanwix (now Rome). In 1798 the village was
incorporated under the name of Utica, and in
1832 was chartered as a city.

Population.— The population of Utica by the
last local census, made in May 1903, was about
64,000. The last Federal census, in 1900, gave
it as 56,383. The city's growth since 1900 has
been remarkable. Allowing the city to have a
population of 64,000, there are as many more
within a radius of 20 miles, for which Utica
is the commercial and industrial centre.

George E. Dunham,
Editor ^ Utica Press.''

Utica, North Africa, an ancient city 27
miles northwest of Carthage ; originally founded
as a Phoenician colony in lioi B.C. During the
third Punic war Utica submitted to Rome, and
became the capital of the province of Africa.
Afterward it was the see of a bishop, till its

destruction by the Arabs. Its ruins include an
amphitheatre, an aqueduct, and the remains of
quays, formerly connected with the sea, now

nearly 10 miles distant, by the ancient river
Bagradas, the course of which has since diverted
to the east.

Utica Slate. A black more or less car-
bonaceous, and silicious clay slate (.Carbona-
ceous argillutyte) prominently developed in the
Mohawk Valley of New York State, and deriv-
ing its name from the outcrops in the vicinity
•of Utica, N. Y. It is also recognized in the Cham-
plain Valley, and in the northern Appalachian
region, but beyond these localities their beds are
represented by more calcareous or silicious
shales and arenytes. These shales rest upon the
Trenton limestone and are succeeded by the
more arenaceous Lorraine beds. The chief fos-
sils of the Utica slates are the trilobite Triar-
tlitis beckii, and graptolites of the genus Diplo-
graptus. See Ordovician.

Utilitarianism is a term that was first em-
ployed by John Stuart Mill in a philosophical
sense, to denominate a theory of morals that
had already been formulated by the Greeks,
but which reached its fullest development in
England during the latter part of the i8th and
the beginning of the 19th centuries. Mill tells

us that he adopted the word from a passing
expression in Mr. Gait's 'Annals of the Par-
ish.^ His definition of the term is as follows:
"The creed which accepts as the foundation
of morals utility or the Greatest Happiness
Principle, holds that actions are right in pro-
portion as they tend to promote happiness,
wrong as they tend to produce the reverse
of happiness. By happiness is intended pleasure,
and the absence of pain ; by unhappiness, pain
and the privation of pleasure. To give a clear
idea of the moral theory, much more requires to
be said : in particular, what things it includes in
the ideas of pain and pleasure ; and to what ex-
tent this is left an open question. But these
supplementary explanations do not affect the
theory of life on which this theory of morality
is grounded— namely, that pleasure and freedom
from pain are the only things desirable as ends;
and that all desirable things (.which are as
numerous in the utilitarian as in any other
scheme) are desirable either for the pleasure in-

herent in themselves, or as means to the pro-
motion of pleasure and the prevention of pain."

Utilitarianism in England was not merely a
philosophical doctrine during the first third of
the 19th century. This theory of morals fur-
nished the basis for a political and social propa-
ganda. Of this movement Jeremy Bentham,
James Mill, and his son, John Stuart Mill, were
successively leaders, and its objects were dis-

tinctly radical and reformatory. The Westmin-
ster Review was founded in 1824 as the organ
of the new radicalism, and proved of great in-

fluence in exposing abuses m the Constitution,
in existing legislation and in the administration
of justice. Bentham's most important work
was in the field of legislative reform, while the

Mills, father and son, who were better in-

structed in philosophical principles and pos-

sessed broader interests, upheld the cause of

freedom and progress as well in social, eco-

nomic, and religious matters. The best account
of this movement, which had very important
practical results, is found in Leslie Stephen's
'The English Utilitarians* (igoo).

It is with utilitarianism as a theory of
morals, however, that we are here most directly
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concerned. The doctrine that pleasure is the

end of life, which is at present usually denom-
inated hedonism Cq-v.). was first formulated by
the Cyreniacs, and in a somewhat more de-

veloped form by Epicurus. In modern times
this doctrine is found in Hobbes, who assumes
that mankind is essentially egoistic, each indi-

vidual set-king naturally what is of advantage to

him. Although most of the English ethical

writers of the i8th century refuse to accept the

conclusions of Hobbes, they generally find dif-

ficulty in explaining why the happiness of other
men should be sought by the agent, since they
assume with Hobbes that it is a natural psycho-
logical principle that each seeks his own happi-
ness. The tendency and obligation to seek "the
greatest happiness of the greatest number" (an
expression first employed by Cumberland) is

either explained as a result of the psychological
principle of association, or by taking refuge in a
refined egoism through a demonstration that it

pays to have regard tio the happiness of others.

That mankind is moved by genuinely altruistic

impulses, that it is as natural to promote the
good of our neighbor as to seek our own ad-
vantage, was perhaps first clearly stated by But-
ler in his 'Sermons on Human Nature.* Neither
Bentham nor Mill, however, provides any ade-
quate way of passing from the psychological
principle, "each man naturally seeks his own
pleasure," to the ethical doctrine that "the hap-
piness of all should be sought by each individ-

ual." This latter principle, nevertheless, is that

which the Utilitarians assume as the basis of
their moral theory. Among the more important
English Utditarians are Cumberland, Hume,
Gay, Paley, Bentham, James Mill, John Stuart
Mill, and Herbert Spencer, who unites Utili-

tarianism with evolutionary theories.

The end of life, according to the Utilitarians,

is, as we have seen, happiness. The theory thus
insists that the moral quality of an act is de-
termined by its consequences— an act being
good that promotes happiness or prevents uti-

happiness, and wrong when it operates in the
reverse direction. It is accordingly directly op-
posed to Intuitionism (q.v.), which declares that
there is some natural quality in acts which con-
stitutes them good or bad in themselves, and that
this moral quality can be directly known without
any reference to consequences. Thus an Intui-
tionist would say that lying is bad in itself and
is directly perceived to be such, while the Utili-

tarian would find that its moral quality is deter-
mined by its results to the individual and to
society. As we have seen, happiness means pleas-
use, and the avoidance of pain. The question
arises whether anything more than the quantity
of pleasure is to be considered in judging the
morality of an action. Bentham and the older
Utilitarians maintained that everything depends
upon the amount of pleasure resulting from an
act : "the quantity of pleasure being equal, push-
pin is as good as poetry." John Stuart Mill, on
the other hand, introduced the concept of quali-
tative differences in pleasures. "It is quite com-
patible with the principle of utility," he says, "to
recognize the fact that some kinds of pleasure
are more desirable and more valuable than
others. ... Of two pleasures if there be one
to which all or almost all w-ho have experience
of both give a decided preference, irrespec-
tive of any feeling of moral obligation to prefer
it, that is the more desirable pleasure. If one of

the two is, by those who are completely ac-
quainted with both, placed so far above the
other that they prefer it even though knowing it

to be attended with a greater amount of discon-
tent, and would not resign it for any quantity of
the other pleasure which their nature is capable
of, we are justified in ascribing to the preferred
enjoyment a superiority in quality, so far out-
weighing quantity as to render it, in compar-
ison, of small account." This doctrine of a
qualitative difference in pleasures doubtless is

borne out by experience, and consequently is a
practical advantage to tlie older Utilitarianism.
But the objection has frequently been raised that
to rank pleasures as higher or lower, irrespec-
tive of their quantity, is logically to abandon the
utilitarian position. For it appears that it is

only by introducing some other standard than
pleasure itself that this gradation is possible.

The Epicureans and the older Utilitarians had
showed that pleasures of the mind, for example,
were preferable to pleasures of the body by using
the quantitative standard— that is, by showing
that on account of their constancy, permanence,
and the fact that they entailed no subsequent
pain, they really exceeded the latter in quantity.

Biblio;^rat^hy.—J. Bentham, <An Introduc-
tion to the Principles of Morals and Legisla-
tion'

; J. S. Mill, 'Utilitarianism'; H. Spencer,
'Data of Ethics' ; H. Sidgwick, ^Methods of
Ethics'

; J. Martineau, 'Types of Ethical
Theory'

; J. Seth, <A Study of Ethical Princi-
ples' ; L. Stephen, 'The English Utilitarians'

(3 vols. iQOo) ; E, Albee, 'A History of English
Utilitarianism' (iqoi). j, g, Creighton,
Professor of Philosophy, Cornell University.

Utilization of Power. See Power, Utiliza-
tion OF.

Uto'pia, a political romance by Sir Thomas
More, written in Latin in 1615. The original
title was 'De Optimo Republicx Statu, deque
Nova Insula Utopia.' It was translated by
Ralph Robinson in 1551 and by Bishop Burnet
in 1683. The work is the source from which
have been taken many of the socialistic ideas
which are to-day occupying modern thinkers. At
the time it was written, the author, fearing to

acknowledge these ideas as his own, attributed
them to a mythical person, Raphael Hythloday,
lately returned from America, whither he had
gone with Amerigo Vespucci. In describing a
country which he had visited, called Utopia
(meaning in Greek "no place"), he calls atten-
tion to abuses then prevalent in England. Many
reforms which More suggested are no longer
considered Utopian, among them, entire freedom
in matters of religion.

U'traquists. See Calixtines.
Utrecht, u'trckt (Dutch, ii'trcHt), Nether-

lands, the capital of the province of Utrecht,
situated on the Old Rhine, where the Vccht
branches off from it, 22 miles southeast of .A.m-

stcrdam. It is a pleasant town with fine shaded
promenades, and intersected with canals. The
old fortifications are laid out in boulevards, but
a double line of new forts surrounds the city.

There are several very old churches, including
the Gothic Cathedral, built in the 13th century.

Other notable buildings are those of the uni-

versity, recently extended, the government build-

ing, the court house, and the archives, formerly

the palace of King Louis Napoleon. The univer-

sity has a library of 200,000 volumes and a
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botanical garden. The industrial establishments
include pigment factories, saw-mills, breweries,
two organ factories, a number of cigar fac-

tories, an iron foundry, etc. The town is also

one of the most important railroad centres in

the kingdom. Utrecht is the oldest of the Bata-
vian cities, and was called by the Romans
Traiectum ad Rhcniim. In 1579 the act of con-
federation of the Dutch provinces declaring
their independence of Spain was signed here,

and here the peace of Utrecht was concluded in

1 7 1
3 between the powers in the war of the

Spanish succession. Pop. (1901) 106,800.

Utrecht, Peace of, the peace secured in
I 7 1 3 through several separate treaties signed
by France as one party and by Great Britain,
Holland, Portugal, Prussia and Savoy on the
other, later acceded to by Spain, supplemented
in 17 14 by the treaty of Radstadt, between Ger-
many and France, and by the Barrier treaty of

1 715, between Austria, Great Britain and the
Netherlands. Its provisions terminated the war
of the Spanish Succession and recognized Philip
V. of Bourbon as king of Spain, he to renounce
all claim to the throne of France; Savoy received
Sicily from Spain ; Prussia was acknowledged
as a kingdom, renounced her claim to Orange
and was granted Neuchatel and a portion of

Gelderland; Austria received the Spanish Neth-
erlands, Sardinia, the Milanese and Naples; the
protection of Holland was secured by possession
of certain fortified towns under the Barrier
treaty; and France recognized the Protestant
succession in England, relinquished to her all

claims to Newfoundland, Nova Scotia, Hudson
Bay and Straits, and Saint Christopher, W. I.,

reserving fishery rights on the shores of New-
foundland, and also confirmed England in the
occupation of Gibraltar and Minorca, together
with the privilege of supplying African slaves
to America.

Utricula'ria. See Bladderwort.

Uvalde, u-val'de, Texas, town, county-seat
of Uvalde County; on the Southern Pacific rail-

road; about 95 miles west by south of San
Antonio. It is in an agricultural and stock-rais-
ing region, and in the vicinity are asphaltum
mmes. The chief industrial establishments are
lumber mills, a fiour mill, and a machine shop.
There are seven churches, separate public
schools for white and colored pupils. The two
banks have a combined capital of $83,000, and
the national bank has deposits amounting to
$100,000. Pop. (1890) 1,265; (i9°o) 1,889.

Uvar'ovite, a rare and beautiful emerald-
green variety of garnet (q.v.), distinguished by
its containing chromium. It has a hardness of

7.5 and a specific gravity varying from 3.41 to
3.52. It is usually found in limestone or asso-
ciated with chromite. Its most celebrated
localities are the Ural Mountains and Orford,

Quebec, where it occurs in groups of small
dodecahedral crystals.

U'vula. See Palate.
Uxbridge, uks'brij, Canada, a town of West

Ontario County, Ontario, on the Black River,
and on the Toronto and Northern Railway,
43 miles northeast of Toronto. It has lumber
and flour mills, and manufactures iron ware,
mill machinery, engines, agricultural imple-
ments, woolens, etc. Pop. (igoi) 1,657.

Uxbridge, Mass., town in Worcester County;
on the Blackstone River, and on the New York,
New Haven and Hartford railroad, about 19
miles southeast of Worcester. Uxbridge was
formerly a part of the town of Mendon; in

1727 it was separated and incorporated under
its present name. In 1772 the northern part of
the town was set off and incorporated as North-
bridge. The town includes the villages of Calu-
met, Hecla, Rivulet, Scott's, Wheelock's, Ux-
bridge, North Uxbridge, and Uxbridge Centre.
The chief industrial establishments are cotton
and woolen mills, machine shops, a furniture
factory, and creameries. There are five

churches, a high school, 17 district schools, a
free pubKc library. The national bank has a
capital of $100,000, and the national and sav-
ings banks have combined deposits amounting
to $640,860. Pop. (1890) 3,408; (1900) 3,599.

Uxmal, ooz'mal, Mexico, an ancient Maya
city now in ruins, in the northwest of Yucatan,
about 60 miles southwest of Merida. It has vast
remains of ancient grandeur, temples, cyclopean
terraces, etc., extending over a large area. The
principal ruins are the 'Casa del Gobemador'
and the 'Casa de las Monjas. ' The temples are
said to have been used by the Indians as late as
the I 7th century.

Uz, Syria, a historical region mentioned
in the Old Testament as the scene of the story
of Job, and lying to the east or southeast of
Palestine, probably in Hauran, the exact posi-
tion not having been identified.

Uzanne, ii-zan, Louis Octave, French writer
on bibliography and miscellaneous subjects:
b. Auxerre 14 Sept. 1852. He founded (1880)
'Le Livre,' succeeded (1890) by <Le Livre
Modeme. > In 1889 he founded the Soci^t^
des Bibliophiles Contemporains. Among his
works are <The Caprices of a Book-Lover>
(1877); <Her Highness, Woman' (1884); <Our
Friends, Books: Talks on Curious Literature'
(1886); 'Modern Bindings'; 'Physiology of the
Quays of Paris' (1890); 'The Bachelor's
Prayer-Book' (1890).

Uzziah, li-zl'a, king of Judah (792-740 B.C.).

He is described in the Book of Kings as being a
successful warrior and wise ruler, but was stricken
with leprosy because he persisted against the high
priest in offering incense in the Temple. Con-
sult Smith, 'Prophets of Israel.'
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